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Chapter 1. About

1.1. Introduction

VeriFinger SDK consists of NFRecord, VFExtractor, FPScannerMan, VFMatcher main lib-
raries (Neurotec.Biometrics.NFRecord, Neurotec.Biometrics.V FExtractor, Neuro-
tec.Biometrics.FPScannerMan, Neurotec.Biometrics.VFMatcher in .NET). NCore and NIm-
ages (Neurotec, Neurotec.Imagesin .NET) are auxiliary libraries provides infrastructure and
functionality for working with images. The samples programs were developed to use
VeriFinger SDK easier.

VeriFinger SDK can be used in anumber of compilers under any of these operating systems:
Windows 95/98/Me, Windows NT/2000/XP, Linux and Mac OS X.

1.2. Platforms Supported

VeriFinger SDK supports platforms based on x86 processor architecture. Libraries for Win-
dows, Linux and Mac OS X operating systems are provided.

1.3. System Requirements

* PC or Mac with Pentium-compatible 500MHz processor or better.

» Microsoft Windows 9x/ME/NT/2000/XP/2003 or Linux (based on glibc 2.2.5 or compat-
ible) or Mac OS X (10.3.9 or newer).

* Fingerprint scanner driver (users can use the driver included in VeriFinger SDK or can ob-
tain the driver from the scanner's manufacturer).

1.4. Licensing

Customers should obtain alicense for VeriFinger SDK only once, and then they will have to
order only licenses for VeriFinger installation for each copy of their biometric system.

A license for VeriFinger is required for each running instance of a VeriFinger-based applica
tion. The following license types are available:

 Single computer license
e Enterpriselicense
VeriFinger SDK includes one VeriFinger installation license.

Please also refer to VeriFinger SDK Software License Agreement
(\documentation\license.html) for all licensing terms and conditions.

1.4.1. Single computer license
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Thislicense type requires VeriFinger installation activation before using the VeriFinger al-
gorithm. Activation can be done using email or through the supplied activation application.

1.4.2. Enterprise license

The enterprise license means unlimited license to use the VeriFinger algorithm in a certain
territory or/and for a certain project. These limitations would be included in the licensing
agreement. The license price depends on project-specific and appointed limitations.
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Chapter 2. What's New
2.1. Version 5.0.0.0

* Improved reliability of fingerprint template extraction and matching.

» Matching algorithm has now one speed and is faster than high speed and more reliable than
low speed in VeriFinger 4.2.

Better quality of input image control.

Added algorithm optimizations for more fingerprint scanners.

New SDK structure.

VFExtractor and VFMatcher libraries should be now used instead of VFinger library to use
all features of VeriFinger algorithm.

» FPScannerMan library should be now used instead of ScanMan library to use all features
of scanner support.

NET wrappers and sample for SDK libraries.

2.2.Version 4.2.1.10

» BiometriKa FX3000 support added and FX 2000 support updated.
UPEK TCRU2C support added and TCRU1C support updated.
ADD: NitGen Fingkey Hamster and Hamsterll support added.
ADD: AuthenTec AES2501 support added.

ADD: Database checking sample added into " Support" folder.

2.3. Version 4.2.1.9

* ADD: Futronic FS80 support added.

2.4.Version 4.2.1.8

* ADD: Testech Bio-I scanner support added.
e CHN: "Ingtall" folder structure changed.

2.5. Version 4.2.1.6

* Fujitsu MBF200 support added.

2.6. Version 4.2.1.5

» Digent Izzix FD1000 scanner support added.
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2.7.Version 4.2.1.3

» Atmel, Tacoma CMOS, STARTEK FM200, LighTuning scanners support added.

2.8. Version 4.2.1.2

* Visua C++ MFC sample added.

2.9. Version 4.2.1.0

Updated Atmel scanner mode.

2.10. Version 4.2.0.0

Improved reliability.

Better matching performance. Both matching speeds are now about 50% faster than in ver-
son4.1.

Reduced template size. Now template occupies 150 - 300 bytes (vs. 200 - 650 in version
4.1).

Features compression and decompression functions are now built in the VFinger library.
Added CrossMatch Verifier 300 scanner mode.

VeriFinger can now return skeletonized image.

Added separate "What's new" sections for VeriFinger library, VeriFinger SDK and
VeriFinger SDK documentation.

2.11. Version 4.1.0.0

Completely new interface of VFinger library.

Higher matching speed. Now only two speeds are available - low (O speed in 4.0) and high
(5 speed in 4.0). Both speeds are faster that in version 4.0.

Improved recognition reliability. Both speeds are more reliable that in version 4.0.
Optimizations for fingerprint scanners. Optimizations for a number of scanners are avail-
able.

ScanMan library as a substitution of UrUReader, ASReader and FX2KReader in
VeriFinger SDK 4.0. Now you can work with any scanner it supports via the same inter-
face.
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Chapter 3. Overview
3.1. Fingerprint Scanner Support

Fingerprint scanner support allows live scanning of fingerprint for further features extraction
Neurotec.Biometrics.V FExtractor. Scanner support is implemented in FPScannerMan or
NFRecord classin .NET and in a number of libraries on Linux (Scanners API for Linux OS).

The scanners supported by the VeriFinger SDK arelisted in Table 3.1, “ Supported scanners
for different platforms’.

Table 3.1. Supported scannersfor different platforms

Scanner MS Windows Linux Mac OS X
Atmel FingerChip X
Authentec X
AES2501B
Authentec AES4000 X X X
Authentec AF-S2 X X X
BiometriKa FX 2000 X X
BiometriKa FX 3000 X X
Cross Match Verifier X X
300-USB
Green Bit DactyScan X
26
Digent 1zzix X
Digital Persona X
U.areU
Ethentica Ethenticat- X
or USB 2500
Fujitsu MBF200 X X X
Futronic FS80 X
| dentix DFR2080 X
| dentix DFR2090 X
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Scanner M S Windows Linux Mac OS X
Identix DFR2100 X
Identix TouchView X
LighTuning LTT- X
C500
NITGEN Fingkey X
Hamster
Secugen Hamster X
Shimizu/Tacoma X X X
CMOS
Startek FM 200 X X X
Testech Bio-i X
UPEK TouchChip X

3.1.1. Scanners API for Linux OS

Thisfilehasscanner _i nf o structure:

struct scanner_info

{

int dpi;

char *nane;

int version;

void (*close) (void);

int (*init) (void);

unsi gned char * (*read) (int *width, int *height);
int timeout;

int max_bad_area;

e

extern struct scanner_i nfo scanner_fx2k;
extern struct scanner _i nfo scanner_shim zu;
extern struct scanner _i nfo scanner _nbf 200;
extern struct scanner _info scanner_fnR00;
extern struct scanner_info scanner_cross_mat ch;

Each scanner driver has an exported name pointing to scanner _i nf o structure. This struc-
ture is the same for every scanner.

scanner _i nf o structure description:

Structure member Description
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int dpi Specifies scanners resolution in DPI.

char *nane Scanner name in human readable format
(null-terminated string).

intver si on Driver version.

void (*cl ose) (void)

Function used to close hardware device after
use.

int (*i ni t) (void)

Function used to open hardware device be-
fore use. Returns O if operation was success-
ful.

unsigned char * (*r ead) (int *width, int
*height)

Image scanning. Returns NULL, if no image
could be received from scanner or returns
pointer to image if scan was successful.

Width and height can't be NULL, returns
image size.

Returned memory can't be released, and is
overwritten with second scan.

int timeout;

User adjustable timeout for USB requests.

int max_bad area;

The estimation of scanned image is made,
according to thisvalue. The interval of this
valueisfrom 0 to 100 and it means the
amount of non-fingerprint data in the image.
The driver compares this value to that calcu-
lated for the scanned image and decides if
the image is fingerprint. Drivers default for
this variable is 85%. The value may be
changed at any time during driver execution,
depending on user needs. Reasonable values
are 65%-85%.

NOTE: This option only has sense for Shim-
izu/Tacomadriver.

I mportant
These drivers are not thread safe.

Example:
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#i ncl ude <stdlib. h>

#i ncl ude <scanner. h>

struct scanner _i nfo* scanner = &scanner_cross_nmat ch;
int main (void)

{

int w h;

char *image

/1 open device
if (scanner->init())
return 1; // initialization error

/1 scan image
i mge = scanner->read(&w, &h);
if (image == NULL)
return 2; // scanning error

/'l close device
scanner - >cl ose() ;

[/ return OK
return O;

}

This sample can be compiled using GCC compiler:

gcc main.c -lscanner scanner/cross_match_drv.o -o sanple -1lusb

cross_mat ch_drv. orequires! i busb and must be linked with - | usb
f m200_dr v. o requires| i busb and must be linked with - | usb

nmbf 200_dr v. o requires| i busb and must be linked with - | usb

shi m zu_drv. o requires| i busb and must be linked with - | usb

f x2k. o must belinked with-1 f x3L -1fx3scan -1fxoem-Im

3.2. Fingerprint View Control

The fingerprint view control NFView (only for .NET) is used to show a fingerprint image and
extracted minutia points.

3.3. Image Support

Image support in the VeriFinger SDK can be divided into the following three parts:

* Image. The base of all image support. Developers should start using this part and take ad-
vantage of other partsif it isrequired.
» Image Format. Provides away to learn which image formats are supported and to load and
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save images in format-neutral way.
» Low-Level Image Input-Output. Should be used to have more control on how images are
loaded and saved in particular format.

3.3.1. Image

Image is arectangular area of pixels (image elements), defined by width, height and pixel
format.

Pixel format describes type of color information contained in the image like monochrome,
grayscale, true color or palette-based (indexed) and describes pixels storage in memory (how
many bits are required to store one pixel).

Image in the VeriFinger SDK is defined by HNImage handle in NImage module (NI nage
classin .NET). It is an encapsulation of amemory block containing image pixels and is or-
ganized as rows following each other in top-to-bottom order (number of rowsis equal to im-
age height). Each row occupies stride bytes and is organized as pixels following each other in
left-to-right order (number of pixelsin the row isequal to image width). Each pixel is de-
scribed by pixel format. See Nl mageGet W dt h, Nl mageGet Hei ght , NIl mageCet -
Stride, Nl mageCet Pi xel For mat and Nl mageGet Pi xel s functions (Width, Height,
Stride, PixelFormat and Pixels propertiesin .NET) for more information.

An image can have horizontal and vertical resolution attributes assigned to it if they are ap-
plicable (they are required for fingerprint image, and do not make sense for face image). See
NI mageCGet Hor zResol ut i on and NI nrageGet Ver t Resol ut i on functions
(HorzResolution and VertResolution propertiesin .NET) for more information.

An image can be created either new or from existing memory block. See Nl nageCr eat e,
NI mageCr eat eFr onDat a and Nl negeCr eat eW apper functions (Cr eat e, Fr om
Dat a and Get W apper methodsin .NET) for more information.

For each value of NPixelFormat (NPixelFormat in .NET) exposed viainterface amodule
(subclass of NImage in .NET) is provided for managing according type of image (getting and
setting individual pixels, etc.). See NGrayscal elmage, NMonochromel mage and NRgblmage
modules (NGrayscal el mage, NMonochromel mage and NRgblmage classesin .NET) for
more information.

An image can be converted to different pixel format using Nl nageCr eat eFr onl nmage or
NI mageCr eat eFr onl mageEx function (Fr om mage method in .NET).

Different methods should be used to display an image on different platforms:

* OnWindows BnpSavel mageToHBI t map function (ToHBI t map method in .NET) can
be used to receive a standard Win32 HBITMAP for the image. The reverse process is also
possible using BrpLoadl| mageFr onHBi t map function (Fr onHBI t map method in
NET).

* In.NET ToBi t map method can be used to receive a standard .NET Bitmap. The reverse
process is aso possible using Fr onBi t map method.

* On Linux there is no easy method implemented. However, image provides access to
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memory block containing its pixelsviaNl nageGet Pi xel For mat function (Pixel-
Format method in .NET). The memory block can be used to display the image or convert it
to some other representation on any platform.

Animage can be stored in file in any supported image format using Nl nageSaveToFi | e
function (Save method in .NET).

Animage stored in filein any supported image format can be loaded using NI nageCr e-
at eFr onfi | e function (Fr onfi | e method in .NET).

3.3.2. Image Format

Image format is a specification of image storage in afile. The specification may requireto
compress/decompress image during writing/reading it to/from afile.

Image format in the VeriFinger SDK is defined by HNImageFormat handle in NImageFormat
module (NI mageFor mat classin .NET).

There is anumber of image formats supported in the VeriFinger SDK. Not for al of them
both reading and writing from/to file is supported on all platforms. See the following table for
details.

Image For mat Can read Can write
BMP Yes Yes

GIF In .NET only In .NET only
JPEG In .NET only In .NET only
PNG In .NET only In .NET only
TIFF Yes In .NET only

These image formats are accessible using Nl nageFor mat Get Bnp and NI rageFor nat -
Get Ti f f functions (Bnp, G f, Jpeg, Png and Ti f f read-only fieldsin .NET).

To learn which image formats are supported in the VeriFinger SDK in version-independent
way NI mageFor mat Get For mat Count and NI mrageFor mat Get For mat functions
should be used (Formats property in .NET).

Name, file name pattern (file filter) and default file extension of the image format can be re-
trieved using Nl nrageFor mat Get Nane, Nl mageFor mat Get Fi | eFi | t er and NI m
ageFor mat Get Def aul t Fi | eExt ensi on functions (Name, FileFilter and Default-
FileExtension propertiesin .NET).

To learn which image format should be used to read or write a particular file NI nage-
For mat Sel ect function (Sel ect method in .NET) should be used.
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An image can be loaded and saved from/to file or memory buffer using NI mageFor mat -
Loadl mageFr onFi | e, Nl mageFor mat Loadl nageFr omVenor y, Nl nrageFor nat -
Savel mageToFi | e and Nl mageFor mat Savel mageToMenor y functions (Loadl m
age and Savel nage methodsin .NET). Note that not all image formats supports both read-
ing and writing. Use Nl nageFor mat CanRead and/or NI mageFor mat CanW i t e func-
tion(s) (CanRead and/or CanWrite property(ies) in .NET) to check if the particular image
format does.

3.3.3. Low-Level Image Input-Output

Low-level image I/O in the VeriFinger SDK isimplemented in Bmp and Tiff modules (Bnp
and Ti f f classesin .NET).

These modules (classesin .NET) provides functions (static methods in .NET) for loading and
saving images in according format (BMP and TIFF).

Those functions (static methodsin .NET) can take parameters that precisely control loading
and saving of theimage in particular formats.
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Chapter 4. Using

4.1. VeriFinger SDK
4.1.1. Windows

Before using VeriFinger SDK, please execute command:

i d_gen. exe serial _nunber_file

Example:
i d_gen. exe sn.txt

Send the created "verifinger.id" file to Neurotechnol ogija (sal es@neurotechnol ogija.com) or
distributor from which library was acquired. Then save received VeriFinger SDK id filein
the same as "pg.exe” directory.

Please run "register.bat", that creates and runs Neurotechnologija service. Make sure that
Neurotechnologija service is started every time while using VeriFinger SDK and pgd. conf
shows the license file place ("LicenceFile = neurotechnologijalic" shows that licensefile
neur ot echnol ogi j a. | i c isin system directory (i.e.
"C:\WINDOWS\neurotechnologijalic"), otherwise it is necessary to write full path to the li-
censefile.

4.1.2. Linux and Mac OS X

Before using VeriFinger SDK, please execute command:

./id_gen serial _nunber file

Example:

./lid_gen sn.txt

Send the created "veri fi nger. i d" fileto Neurotechnologija
(sales@neurotechnol ogija.com) or distributor from which library was acquired. Then save re-
ceived VeriFinger SDK id filein the same as "pgd" directory.

Please run "./pgd". Make sure that it is running while using VeriFinger SDK and pgd. conf
shows the right license file place ("LicenceFile = neurotechnologijalic* shows that license
fileneur ot echnol ogi j a. | i c isincurrent directory.

4.2. VeriFinger SDK Trial
4.2.1. Windows
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Using

Before using VeriFinger SDK, please run "register.bat" from "\bin\Win32_x86\" folder.
4.2.2. Linux and Mac OS X

Before using VeriFinger SDK, please run "./pgd" from "bin/" folder.
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Chapter 5. Samples

Before running samples read Using chapter.

5.1. Windows

5.1.1. Microsoft Visual C#

Source of Microsoft Visual C# applicationsislocated in sanpl es\ dot NET\ directory of
SDK for Visua Studio 2005.

5.1.2. Microsoft Visual C++

Source of Microsoft Visual C++ (later referenced as C) application islocated in
sanpl es\ W ndows\ VFDeno. cpp directory of SDK. Project file for Cis VF-
Deno. cpp. vcproj (version7.1).

Interfaces are provided in | ncl ude/ directory.

Demo application does not use any standard windowing libraries (like MFC), so it can be eas-
ily ported to compilers other than Microsoft Visual C++. Object-oriented interface to Win32
API isimplemented in core files instead:

System h

Precompiled header file for the project includes standard Win-
dows headers, standard C and standard C++ libraries headers,
Strings. h,Vectors. h,Excepti ons. hand Sys-

t em r h headers and defines several macros.

System cpp

Uses Syst em h header for precompiled header files generation
and defines empty string constant (enpty_str).

Strings.h

Defines string class that encapsulates C string of TCHAR's (can
be ANSI or Unicode character set), functions that work with C
strings and functions to perform ANSI C string/string class con-
version.

Vectors. h

Defines vector template class that can be used to make vectors
(collections) of objects of any type. Also defines vector of
strings (strings).

Exceptions. h

Defines exceptions, uses standard C++ library exception header.
Also defines EXCEPTI ONinline function to create exception
class object from TCHAR string.
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Control s. cpp

Uils.h Various utility functions.
Utils.cpp
Controls.h Define CCont r ol , CFor mand CAppl i cat i on classesand a

number of user interface functions.

CCont r ol isabase class for Windows controls. CFor misa
base class for application main window or dialog (that contain
controls). CAppl i cat i on isabase class for Windows GUI
application.

Di al ogs. h

Di al ogs. cpp

Define classes for standard Windows dialogs like COpen-
Fi | eDi al og for standard file open dialog.

StdControl s. h

StdControl s. cpp

Define classes for standard Windows controls like CBut t on
for the button control, CEdi t for the edit control, etc.

Thr eads. h

Thr eads. cpp

Define CThr ead class that encapsulates Win32 thread.

Regi stry. h
Regi stry. cpp

Define CRegi st ry class that encapsulates Windows registry.

Log. h

Log. cpp

Define CLog class that can be used for logging information.

These files are not intended for use in retail applications, they are not heavily tested. For re-
tail application you should use standard libraries (MFC, Qt, WTL, WxWidgets).

Application defines class CVFI mage for fingerprint image encapsulation. Images can be
loaded from file and saved via methods of this class. Internally they use image input/output
class (CVFI magel O) that uses number of registered image formats (CVFI mageFor nat ) to
perform these operations. These classes are defined in VFI mage. h and VFI mage. cpp
files. Descendants of image format class for bitmap and TIFF file formats are defined:

CVFI mageFor mat BMP and CVFI mageFor mat Tl FF (VFI mageFor mat BMP. h,

VFI mageFor mat BMP. cpp, VFI mageFor mat Tl FF. h, VFI mageFor mat Tl FF. cpp)
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classes.

Also application uses a class CVFFeat ur es for fingerprint features encapsulation (VFFea-
t ures. h, VFFeat ur es. cpp).

To display fingerprint image and features a control is defined: CVFVi ewclassis defined
(VFControl s. h,VFControl s. cpp).

To store, and maintain fingerprint features in and load from ADO database CVFDat abase
classisdefined (VFDat abase. h, VFDat abase. cpp).

Functions that work with application options are defined in VFOpt i ons. h and VFQp-
tions. cpp (application only options-in Opt i ons. h and Opt i ons. cpp files) files.

Work with file lists and finger identifiersisorganized in VFFi | eLi st . h and VFFi | eL-
i st.cpp files.

About For m h and About For m cpp filesimplement About dialog (CAbout For ). This
dialog shows information about sample application.

VFOpt i onsForm h and VFOpt i onsFor m cpp (application only options - in Op-
ti onsForm h and Opt i onsFor m cpp files) filesimplement application options editing

dialog (COpt i onsFor m).

Fil eLi stEntryForm handFi | eLi st Ent r yFor m cpp filesimplement Filelist
entry form (CFi | eLi st Ent r yFor m.

Fi |l eLi st Form handFi | eLi st For m cpp filesimplement Filelist editor form
(CFi | eLi st For m.

Wai t For m h and WAi t For m cpp filesimplement Wait dialog (CWai t For m. Itis
shown when user is waiting for completion of computationally expensive operation.

Mai nFor m h and Mai nFor m cpp filesimplement main application form (C\Vai nFor m).
Application logic is implemented here.

In CVFDenpApp class as a descendant of CConsol eAppl i cat i on isdefined and created
in W nMai n function. Both create main form and run it.

Main form in the constructor creates controls (calls| ni t Cont r ol s function), initializesin-
ternal variables. Controls are destroyed automatically. Internal variables are uninitialized in
main form destructor.

Then main and scanner logs are initialized and information about application, operating sys-
tem components are displayed there. Then options and component registration information is
loaded and updated. Then application state is updated.

When main form window is created (OnCr eat e method) application state that requires win-
dow to be created is updated (that is linked to menu items), scanner monitoring is started and
available scanners are enumerated and capturing from those scanners is started. When main

form window is destroyed (OnDest r oy) capturing from all scannersis stopped and scanner
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monitoring is stopped.
When form isresized (OnResi ze) or splitters are moved, controls are rearranged.

When form is shown on the screen for the first time (OnFi r st Show) registration dialog is
displayed if componentsis not registered and information about library registration is dis-
played in the log. Then database loading is started (St ar t DBOpen). When theformis
closed (OnCl ose) database is closed using a database close thread (CDBCl oseThr ead)
and progress dialog is displayed until it finishes.

St ar t DBOpen searches for a database file (VFDeno. ndb) in current directory and creates
default database (Cr eat eDef aul t Dat abase) if the file does not exist. Then starts a data-
base loading thread (CDBOpenThr ead) via St art Task method.

St ar t Task method changes mode to vf dniNone (if task is not file list) and starts specified
task.

When task thread completes OnTask Conpl et e method is called which changes mode to
one that was before task started. Before it calls appropriate task completion routine (OnDBO-
penConpl et e, OnFi | eLi st Conpl et e, etc.).

Then main form responds to user command sel ection from menu and controls through On-
Command method:

C VWM _COMVAND identifier and control (or | Source, description

menu) in OnCommand method, main form

method

| D FI LE CLEAR File»Clear command. Clears the output of
the application

Cd ear

| D FI LE_OPEN File»Open command. Shows file open dia-
log where user selects image files to open,

OnFi | eOpen then makes file list from selected files and
callsStart Fi | eLi st method

| D_FI LE_OPENFI LELI ST File»Open filelist... command. Showsfile

_ _ _ open dialog where user selectsfilelist file

OnFi | eOpenFi | eLi st then loadsthefilelist and calls St ar t -
Fi | eLi st method

| D_FI LE_SAVE File»Save... command. Savesimage in the
left window using Savel mage method

OnFi | eSave
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| D_FI LE_SAVERI GHT

OnFi | eSaveRi ght

File»Save right... command. Savesin the
right window using Savel mage method

| D_FI LE_STOP

OnFi |l eSt op

File»Stop... command. Stops current task
using St opTask method

button_main_stop event BN_CLI CKED

Stop button in Main log panel. Stops current
task using St opTask method

button_results_stop event BN_CLI CKED

Stop button on Identification results panel.
Stops identification using St opl dent i -
ficati on method

ID FILE EXIT File»Exit command. Closes main form

OnFi | eExit

Ond oseQuery Query for main form close. Promptsto stop
current task

Ond ose Form is closing. Closes database in database

close thread (CDBC oseThr ead) and dis-
plays wait dialog until thread finishes

| D_MODE_ENROLLMENT

OnodeEnr ol | nent

M ode»Enrollment command. Changes mode
tovf dmenr ol | ment (viaSet Mode
method)

| D_MODE_ENROLLMENTW THGEN

OnMbdeEnr ol | ment Wt hGen

Modex»Enrollment With Generalization
command. Changes modeto vf dnEn-

rol | ment Wt hGen (viaSet Mode meth-
od)

| D_MODE_VERI FI CATI ON

OnMbdeVeri fication

Mode»V erification command. Changes
modetovf dnWeri fi cation (viaSet -
Mode method)

| D_MODE_| DENTI FI CATI ON

M ode»l dentification command. Changes
modeto vf dm denti fi cati on (via
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OnModel denti fi cati on

Set Mode method)

| D_VI EW ZOOM N

Vi ewZoom n

View»Zoom in command. Zoomsin in left
and right views

| D_VI EW ZOOVOUT

Vi ewZoonmQut

View»Zoom out command. Zooms out in
left and right views

| D_VI EW ZOOMLTOL

OnVi ewZoonlTol

View»Zoom 1:1 command. Zooms to 100%
in left and right views

| D_VI EW SHOWFEATURES

OnVi ewShowFeat ur es

View»Show features command. Togglesfin
gerprint features on the right view

| D_VI EW SHOWSI NGULARPQO NTS
OnVi ewShowsP

View»Show singular points command.
Toggles singular points on the right view

| D_VI EW SHOABLOCKEDORI ENTATI O
NS

OnVi ewShowBO

View»Show blocked orientations command.
Toggles blocked orientations on the right
view

| D_TOOLS_FI LELI STEDI TOR

OnTool sFi | eLi st Edi t or

Tools»File list editor... command. Opens
Filelist editor window

| D TOOLS CLEARDATABASE

OnTool sC ear Dat abase

Tools»Clear database command. Clears
database

| D_TOOLS_CLEARMAI NLOG

OnTool sCl ear Mai nLog

Tools»Clear main log command. Clears
main log

| D_TOOLS_CLEARSCANNERLOG

OnTool sCl ear Scanner Log

Tools»Clear scanner log command. Clears
scanner log
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| D TOOLS OPTI ONS Tools»Options... command. Shows Options

dialog where user edits application options
OnTool sOpt i ons

| D TOOLS ENG NEOPTI ONS Tools»VeriFinger Options... command.
_ _ Shows VeriFinger Options dialog where
OnTool sEngi neQpt i ons user edits VeriFinger options
| D HELP_ABOUT Help»About... command. Shows About dia-
log
OnHel pAbout

Application loads images from files and receives them from scanners. St art Fi | eLi st
method is called when user opensfilesor filelist. Inthereisonly onefileinfilelist then calls
OnFi | el mage method directly. In other case startsfilelist thread (CFi | eLi st Thr ead)
viaSt art Task method. During execution of the thread OnFi | el nage method is called
for each filein file list, which suspends the thread and calls OnFi | el nage method. When
thread finishesOnFi | eLi st Conpl et e method iscalled from OnTaskConpl et e meth-
od. OnFi | el mage method loads image from file and calls Onl nage method. When image
isreceived from a scanner OnScanner | mage method is called, which calls Onl mage
method. When capturing state is changed for a scanner OnScanner St at e method is
called, which displays status information in scanner log. OnSMVoni t or method is called
when scanner event occurs; displays event information in scanner log.

Onl mage method starts features extraction from the image in athread (CExt r act i on-
Thr ead). Thread uses VFExtract function. When thread finishes OnExt r act i onCom
pl et e method is called. This method regarding to current mode calls on of these methods:

Enrol | -forvfdnEnrol | nent - stores extracted features in a database.

Enrol | Wt hGen - for vf dnEnr ol | ment Wt hGen - performs features generalization
for VF_GENERALI ZE_COUNT extracted features collections (uses VFGeneralize function)
then callsEnr ol | method.

Verify-forvfdnVerification - performsverification on two extracted features col-
lections (uses VFVerify function).

Startlntentification-forvfdm dentificati on - startsidentification thread
(Cldenti fi cati onThr ead), which performsidentification of extracted featuresin the
database (uses VFldentifyStart, VFldentifyNext, VFldentifyEnd functions). When thread fin-
ishesOnl denti fi cati onConpl et e method is called, which displays identification in-
formation in the log.

5.1.3. Microsoft Visual C++ (MFC)
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Source of Microsoft Visual C++ (MFC) (later referenced as MFC) application is located in
sanpl es\ W ndows\ VFDenp. MFCdirectory of SDK. Project file for MFC is VF-
Deno. MFC. vcproj .

Interfaces for components are provided in | ncl ude/ directory of SDK. Application also
usesDLL library filesinLi b/ directory of SDK. Application uses standard libraries for
Windows (MFC)

Application defines class for fingerprint image encapsulation. It is CVFI mage. Thisclassis
defined in VFI mage. h and VFI mage. cpp files. Also application uses a class for finger-
print features encapsulation: CVFFeat ur es (CVFFeat ur es. h and

CVFFeat ur es. cpp)

To store, and maintain fingerprint features in and load from ADO database VFDDat abase
classisdefined ( VFDDat abase. h, VFDDat abase. cpp).

Functions that work with application options are defined in VFDenoQpt i ons. h and VF-
DenoQOpt i ons. cpp files. Some functions arein VFDenoDI g. cpp file.

Main dialog form in the constructor initialize internal variables and in CVFDenoD-
I g::OnlnitDi al og() function creates menu. All controls are created automatically
(drawn using resource view in Microsoft Visual C++ project).

When " Start capturing” button pressed scanner monitoring is started, available scanners are
enumerated, capturing from those scanners is started and fingerprint are to be loaded from
database to memory. "Start capturing” button caption changes to " Stop capturing”. When
"Stop capturing” button is pressed or main dialog form exits, capturing from all scannersis
stopped and scanner monitoring is stopped. Also database connection is closed.

Application receives images from scanners. During fingerprint scanning OnScanner St at e
method displays status information in scanner log. After image was given from scanner, user
can press "Extract” button to extract features from image. After pressing this button VFEX -

t ract functioniscalled. During extraction user must enter finger ID. If not valid or empty
fingerprint ID entered, it will not be added to database. After this action, processed image ap-
pears on screen (right view).

Application can search for duplicates (if this enabled in options). Searching for duplicates and
identifying application uses same VFI dent i fySt art, VFI denti f yNext, VFI denti -
f yEnd functions. All information about identification results (identifies processed finger-
print with fingerprints from database) is shown in report list field called "ldentification res-
ults'.

Working with application all main eventsis displaying in main and scanner logs such usim-

age info, database events, scanner states, etc. Also user can save origina image and processed
image too.

5.1.4. Borland Delphi 6

Source of application islocated in sanpl es\ W ndows\ VFDeno. pas directory. Project
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file- VFDeno_pas. dpr.

Interface for components are provided in | ncl ude/ W ndows/ directory of SDK:
VFi nger . pas modules.

Delphi application use standard VCL library and few extension modules:

Utils. pas Various utility functions.

Log. pas TLog class. Used for information logging.

Applications define class TVFI mage for fingerprint image encapsulation. Image can be
loaded from file and saved via methods of this class. Internally they use image input/output
class (TVFI magel O) that uses number of registered image formats (TVFI mageFor mat ) to
perform these operations. These classes are defined in VFI mage. pas module. Descendants
of image format class for bitmap and TIFF file formats are defined: TVFI mageFor mat BMP
and TVFI mageFor mat Tl FF (VFI mageFor mat BMP. pas, VFI nage-

For mat Tl FF. pas).

Also application uses aclass TVFFeat ur es for fingerprint features encapsulation (VFFea-
t ures. pas).

To display fingerprint image and features a control is defined: TVFVi ewclassis defined
(VFControl s. pas).

To store, and maintain fingerprint features in and load from ADO database TVFDat abase
classis defined (VFDat abase. pas).

Functions that work with application options are defined in VFOpt i ons. pas module.
Work with file lists and finger identifiersis organized in VFFi | eLi st . pas module.

For mAbout . pas and For mAbout . df mmodules implement About dialog (TAbout -
For m). This dialog shows information about sample application.

For mOpt i ons. pas and For nOpt i ons. df mmodulesin implement application options
editing dialog (TOpt i onsFor n).

For nFi | eLi st Entry. pas For nFi | eLi st Ent ry. df mmodulesimplement File list
entry form (TFi | eLi st Ent r yFor m).

For nFi | eLi st . pas For nFi | eLi st . df mmodulesimplement Filelist editor form
(TFi | eLi st For m).

For mMai t . pas and For mA4i t . df mmodules implement Wait dialog (TVai t For m). It
is shown when user is prompted to wait until along operation is complete.

For mvai n. pas and For mvai n. df mmodules implement main form (TMai nFor n) -
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main application window user works with. Main application logic isimplemented here.
Main project file- VFDeno_pas. dpr.

Internal variables are initialized in For nCr eat e. Controls are destroyed automatically. In-
ternal variables are uninitialized in For mDest r oy method.

Then main and scanner logs are initialized and information about application, operating sys-
tem and components are displayed there. Then options components registration information
isloaded and updated. Then application state is updated.

When main form window is created (For nCr eat e) application state that requires window
to be created is updated (that is linked to menu items), scanner monitoring is started and
available scanners are enumerated and capturing from those scanners is started. When main
form window is destroyed (For nDest r oy) capturing from all scannersis stopped and scan-
ner monitoring is stopped.

When form isresized (For nResi ze) or splitters are moved, controls are rearranged.

When form is shown on the screen for the first time (OnFi r st Show) registration informa-
tion about library registration is displayed in the log. Then database loading is started

(St ar t DBOpen). When form is closed (For mCl ose) database is closed in a database close
thread (TDBCl oseThr ead) and wait dialog is displayed until it finishes.

St ar t DBOpen searches for a database file with name VFDeno. ndb in current directory
and if not found creates default database (Cr eat eDef aul t Dat abase). Then starts a data-
base loading thread (TDBOpenThr ead) via St art Task method.

St ar t Task method changes mode to vidmNone (if task is not file list) and starts specified
task

When task thread completes OnTask Conpl et e method is called which changes mode to
one that was before task started. Before it calls appropriate task compl ete routine (OnDBO-
penConpl et e, OnFi | eLi st Conpl et e, etc.).

Then main form responds to user command sel ection from menu and control s through ac-
tions OnExecut e events:

Delphi action's OnExecut e event or form | Source, description
event (as main form method)

Fi | eCl ear Execut e File»Clear command. Clears the output of
the application
Fi | eOpenExecut e File»Open command. Shows file open dia-

log where user selects image files to open,
then makesfile list from selected files and
calsStart Fi | eLi st method
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Fi | eOpenFi | eLi st Execut e

File»Open filelist... command. Showsfile
open dialog where user selectsfilelist file
then loadsthefilelistand calls St ar t -
Fi | eLi st method

Fi | eSaveExecut e

File»Save... command. Saves left image us-
ing Savel nage method

Fi | eSaveRi ght Execut e

File»Save right... command. Saves right im-
age using Savel mage method

Fi | eSt opExecut e

File»Stop... command. Stops current task
using St opTask method

But t onMai nSt opd i ck

Stop button in Main log panel. Stops current
task using St opTask method

But t onResul t sSt opCl i ck

Stop button on Identification results panel.
Stops identification using St opl dent i -
ficati on method

Fi | eExi t Execut e

File»Exit command. Closes main form

For nCl oseQuery

Query for main form close. Promptsto stop
current task

For nCl ose

Form is closing. Closes database in database
closethread (TDBCl oseThr ead) and dis-
playswait dialog until thread finished

ModeEnr ol | ment Execut e

Mode»Enrollment command. Changes mode
tovf dmEnr ol | ment (viaSet Mode
method)

ModeEnr ol | ment Wt hGenExecut e

Mode»Enrollment With Generalization
command. Changes modeto vf dnEn-

rol | ment Wt hGen (viaSet Mode meth-
od)
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ModeVeri fi cati onExecut e

Mode»V erification command. Changes
modeto vf dnVeri fi cati on (viaSet -
Mode method)

Model ndeti fi cati onExecut e

M ode»l dentification command. Changes
modetovf dm denti fi cati on (via
Set Mode method)

Vi ewZoom nExecut e

View»Zoom in command. Zoomsin in left
and right views

Vi ewZoomQut Execut e

View»Zoom out command. Zooms out in
left and right views

Vi ewZoomlTolExecut e

View»Zoom 1:1 command. Zooms to 100%
in left and right views

Vi ewShowFeat ur esExecut e

View»Show features command. Toggles
show or not features on right view

Vi ewShowSi ngul ar Poi nt sExecut e

View»Show singular points command.
Toggles singular points on the right view

Vi ewShowBl ockedOri ent ati on-
sSExecut e

View»Show blocked orientations command.
Toggles blocked orientations on the right
view

Tool sFi | eLi st Edi t or Execut e

Tools»File list editor... command. Opens
File list editor window

Tool sC ear Dat abaseExecut e

Tools»Clear database command. Clears
database

Tool sC ear Mai nLogExecut e

Tools»Clear main log command. Clears
main log

Tool sCl ear Scanner LogExecut e

Tools»Clear scanner log command. Clears
scanner log

Tool sOpti onsExecut e

Tools»Options... command. Shows Options
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dialog where user edits application options

Tools»VeriFinger Options... command.
Shows VeriFinger Options dialog where
user edits VeriFinger options

Hel pAbout Execut e Help»About... command. Shows About dia-
log

Application loads images from files and receives them from scanners. St ar t Fi | eLi st
method is called when user opensfilesor filelist. In thereisonly onefileinfilelist then calls
OnFi | el mage method directly. In other case startsfilelist thread (TFi | eLi st Thr ead)
viaSt ar t Task method. During execution of the thread OnFi | el mage method is called
for each filein file list, which suspends the thread and calls OnFi | el mage method. When
thread finishesOnFi | eLi st Conpl et e method is called from OnTaskConpl et e meth-
od. OnFi | el mage method loads image from file and calls Onl mage method. When image
isreceived from a scanner OnScanner | mage method is caled, which cals Onl nage
method. When capturing state is changed for a scanner OnScanner St at e method is
called, which displays status information in scanner log. OnSMVbni t or method is called
when scanner event occurs; displays event information in scanner log.

Onl mage method starts features extraction from the image in athread (TExt r act i on-
Thr ead). Thread uses VFExtract function. When thread finishes OnExt r act i onCom
pl et e method is called. This method regarding to current mode calls on of these methods:

Enrol | -forvfdnEnrol | ment - stores extracted featuresin a database.

Enrol | Wt hGen - forvf dnEnr ol | nent Wt hGen - performs features generalization
for VF_CGENERALI ZE COUNT extracted features collections (uses VFGeneralize function)
then calsEnr ol | method.

Verify -forvfdnVerificati on - performsverification on two extracted features col-
lections (uses VFVerify function).

Startintentification-forvfdm dentification - startsidentification thread
(Thdenti fi cati onThr ead), which performsidentification of extracted featuresin the
database (uses VFldentifyStart, VFldentifyNext, VFldentifyEnd functions). When thread fin-
ishesOnl dent i fi cati onConpl et e method is called, which displays identification in-
formation in the log.

5.1.5. Microsoft Visual Basic 6.0

Source of Visual Basic 6.0 application islocated in sanpl es\ W ndows\ VFDenp. bas\
subdirectory of SDK. Fileswhich are located in Visual Basic 6.0 sample directory are listed
and described here:
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Visua Basic 6.0 Forms

File

Description

Mai nForm frm

Main form of sample application. Contains main menu,
two picture boxes (for original and binary fingerprint
image), log window and progress bar

Di al ogSettings.frm

Application settings form. Allows change similarity
threshold by changing FAR (fal se acceptance rate) and
image resolution (DPI)

Di al ogSettings. frx

Settings form data (binary file; used by Visual Basic)

ScannerList.frm

Scannerslist form. Displays list of scanners and allow
choose one

Scanner Li st. frx

Scanners list form data (binary file; used by Visual Ba-
Sic)

Di al ogRegi ster.frm

VeriFinger DLL registration form

Visua Basic 6.0 Modules

File

Description

VFi nger . bas

VeriFinger interface declaration and implementation of
helper functions

Servi ce. bas

Useful collections of functions/sub for fingerprint fea-
tures drawing and image manipulations

Dat aBase. bas

Operations with database

Bi t maps. bas

Operations with bitmaps (currently only saveto file)

Visua Basic 6.0 Class Modules
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File Description

Fi ngerprint Record. cls Class encapsulating fingerprint record

DLLs

File Description

VFi nger . dl | VeriFinger DLL
VFVBP42. dl | VeriFinger Parser DLL
Database

File Description

VFDeno. ndb Microsoft Access database
Project

File Description

VFi nger VBPr oj ect . vbp Visual Basic Project

VFi nger VBPr oj ect. vbw Visual Basic Project Work Space

It isimpossible to use VeriFinger DLL directly from Visual Basic 6.0 therefore special parser

was written. VeriFinger Visual Basic Parser DLL sourceislocated in
sanpl es\ W ndows\ W apper s\ Vi sual Basi c Parser\ directory.

Visua Basic 6.0 sample application has five possible working modes (user must choose
mode when start application):

Mode Description

Enrollment Fingerprint enrollment mode. Scanned or |oaded fingerprint image
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will be enrolled in to database.

Enrollment with
features generali
tion

Fingerprint enrollment mode. In this mode user must scan or load
za- | treefingerprint images. These images are preceded and extracted
features are generalized. Generalization process eliminates noised
features and makes fingerprint features collection more reliable.
After generalization generalized features collection is stored in data-
base.

Recognition (fast)

Fingerprint identification mode. Program will start identification
processif you will scan finger or load fingerprint image. In this
mode database records are sorted by G and program search until
found first match.

Recognition (ful

) Fingerprint identification mode. Program will start identification
process if user will scan finger or load fingerprint image. In this
mode all database records are reviewed and all matches are dis-

played.

Verification

Two scanned or loaded fingerprint images will be compared in this
mode.

Demo application will call VeriFinger DLL functions corresponding to selected mode.

5.1.5.1. VeriFinger Visual Basic Parser

Parser files are listed here;

File Description
vf42parser.sln Project solution file.
vf42parser. dsp, Project files.
vf42par ser. vcproj

vf42parser. dsw Project workspace.

VFVBP42. def

Defines DLL exported functions.
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vf42parser. cpp DLL functions implementation.
vivbp42.rc DLL resources.

resource. h Defines resources identificators.
2dbyt earray. cpp Implements class for 2-D arrays.
2dbyt earray. h Declares classfor 2-D arrays.

| mage. cpp I mplements image manipulation class.
| mage. h Declares image manipulation class.
VFi nger. h VeriFinger DLL header
VFinger.lib VeriFinger DLL library

Parser alow for Visual Basic applications pass arrays or structures instead of pointers. There
isalot of codein parser source that manipulates with SAFEARRAY datatype. Please refer

to MSDN (Microsoft Developer Network) library http://msdn.microsoft.com/ for more in-
formation about SAFEARRAY s. Parser aso contains fingerprint features decompression/com-
pression functions, which converts array of features to features structure. Functions prefix
"VF" was changed into " VBVF" to prevent name collision with VeriFinger DLL functions.

Exported functions:

/| Features deconpression/conpression

I NT W NAPI VBVFDeconpr essFeat ur es( VARl ANT* vfeat ures, VFFEATURES* f);
I NT W NAPI VBVFConpr essFeat ur es

(

VFFEATURES* f,

VARI ANT* vf eat ures,

LONG* si ze

)

// Initialization
I NT WNAPI VBVFInitialize();
I NT W NAPI VBVFFi nal i ze();

/1 Registration
I NT W NAPI VBVFRegi strationType();
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/'l Contexts
I NT W NAPI VBVFCr eat eCont ext () ;
I NT W NAPI VBVFFr eeCont ext (I NT cont ext);

/| Parameters

I NT W NAPI VBVFGet Par anet er Type( LONG par anet er)

I NT W NAPI VBVFGet Par anmet er (I NT paraneter, VAR ANT* val ue, |NT context)
I NT W NAPI VBVFSet Par anet er (I NT paraneter, VARI ANT val ue, | NT context)

/! Features extraction
I NT W NAPI VBVFEXtr act
(

I NT wi dt h,

I NT hei ght,

VARI ANT* vi mage,

LONG resol uti on,

VARI ANT* vf eat ur es,

| NT* si ze,

I NT cont ext

DE

/| Features generalization
I NT W NAPI VBVFCGeneralize
(

I NT count,

VARI ANT* vgen_f eat ures,
VARI ANT* vf eat ures,

| NT* size,

I NT cont ext

DE

/! Verification

I NT W NAPI VBVFVerify
(

VARI ANT* vf eat uresi,
VARI ANT* vf eat ures?2,
voi d* nd,

I NT cont ext

DE

/1 ldentification

I NT W NAPI VBVFI dentifyStart (VAR ANT* vtest_features, |NT context);
I NT W NAPI VBVFI dent i f yNext

(

VARI ANT* vsanpl e_f eat ures,

voi d* nd,

I NT cont ext

i
I NT W NAPI VBVFI denti f yEnd(I NT context);

/1 Hel per functions

I NT W NAPI VBI nageToHandl e
(

I NT width,

I NT hei ght,
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VARI ANT* vi mage,
| NT* handl e,
I NT Pallete

)i

I NT W NAPI VBHandl eTol nage
(

I NT handl e,

I NT* wi dt h,

I NT* hei ght,

VARI ANT* vi mage

i

I NT W NAPI VBLoadl mageFrontil e
(

CHAR* fil enane,

I NT* wi dt h,

I NT* hei ght,

VARI ANT* vi mage

7

I NT W NAPI VBDr awFeat ur es
(

VFFEATURES* f,

I NT wi dt h,

I NT hei ght,

VARI ANT* vi mage,

I NT pallete,

I NT paraneters,

I NT* handl e

)i

5.1.5.2. Usage of VeriFinger Visual Basic Parser

VeriFinger Parser DLL exports following functions, wrapping VeriFinger functions:

Function Description
VBVFInitialize For more information please see VfeCreate, VimCreate
VBVFFi nal i ze For more information please see VVfeFree, VimFree

Type istered

VBVFRegi strati on- For more information please see VfelsRegistered, VimlsReg-

VBVFCr eat eCont ext For more information please see VfeCreate, VimCreate
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VBVFFr eeCont ext

For more information please see VVfeFree, VimFree

VBVFGet Par anet er -
Type

VBVFGet Par anet er

For more information please see VVFGetParameter

VBVFSet Par anet er

For more information please see VV FSetParameter

VBVFEXt r act

For more information please see V FExtract

VBVFCGeneral i ze

For more information please see VFGeneralize

VBVFVeri fy

For more information please see VFVerify

VBVFI denti fyStart

For more information please see VFldentifyStart

VBVFI dent i f yNext

For more information please see VVFldentifyNext

VBVFI dent i f yEnd

For more information please see VFldentifyEnd

Additional functions, which help to work with images and fingerprint features:

V FDecompressFeatures

Converts features array to features structure.
Visual Basic:

Publ i ¢ Decl are Functi on VFDeconpressFeatures L
ib "VFVBP42.dl 1" Alias "VBVFDeconpressFeat ures”
(
features As Vari ant,
structure As VFFEATURES
) As Long

Visual Basic .Net:

Publ i c Decl are Functi on VFDeconpressFeat ures
Lib "VFVBP42.dlI" Alias "VBVFDeconpressFeat ures"

(
features As bject,
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structure As VFFEATURES
) As Integer

VFCompressFeatures

Converts features structure to features array.
Visual Basic:

Publ i c Decl are Functi on VFConpressFeat ures

Lib "VFVBP42.dlI" Alias "VBVFConpressFeat ures"
(
structure As VFFEATURES,
features As Vari ant,
ByRef size As Long

) As Long

Visual Basic .Net:

Publ i ¢ Decl are Functi on VFConpressFeat ures

Lib "VFVBP42.dl I " Alias "VBVFConpressFeat ures"
(
structure As VFFEATURES,
features As nject,
ByRef size As Integer

) As Integer

VBImageToHandle

Convertsimage array to handle. This function is useful when
image must be passed to PictureBox control.

Visual Basic:

Public Const VF_PALLETE _GREEN = 0

Public Const VF_PALLETE GRAY = 1

Publ i c Decl are Function | mageToHandl e

Lib "VFVBP42.dl 1" Alias "VBI mageToHandl e"
(
ByVal Wdth As Long,
ByVal Height As Long,
features As Variant,
ByRef handl e As Long,
ByVal pallete As Long
) As Long

Visual Basic .Net:

Public Const VF_PALLETE GREEN As Integer = 0
Public Const VF_PALLETE GRAY As Integer =1
Publ i ¢ Decl are Function | nageToHandl e

Lib "VFVBP42.dl I " Alias "VBlI mageToHandl e"
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(
ByVal width As Integer,

ByVal hei ght As Integer,
ByRef |nage As Obj ect,
ByRef handl e As Integer,
ByVal pallete As Integer
) As Integer

VBHandleTolmage

Converts handle to image array.
Visual Basic:

Publ i ¢ Decl are Function Handl eTol mage

Lib "VFVBP42.dl I " Alias "VBHandl eTol mage"
(

ByVal handl e As Long,

ByRef width As Long,

ByRef hei ght As Long,

| mage As Vari ant

) As Long

Visual Basic .Net:

Publ i ¢ Decl are Functi on Handl eTol mage

Lib "VFVBP42.dI " Alias "VBHandl eTol nage"
(

ByVal handl e As | nteger,

ByRef width As Integer,

ByRef hei ght As I nteger,

ByRef |nage As Object

) As |nteger

VBLoadlmageFromFile

L oads image from specified file.

Visual Basic:

Publ i ¢ Decl are Functi on Loadl mageFrontil e

Lib "VFVBP42.dl|" Alias "VBLoadl mageFrontil e"
(
ByVal filename As String,
ByRef width As Long,
ByRef hei ght As Long,

| mge As Vari ant

) As Long

Visual Basic .Net:

Publ i ¢ Decl are Function Loadl mageFronFile Lib
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"VFVBP42.dl 1" Alias "VBLoadl mageFrontil e"
(
ByVal filename As String,
ByRef wi dth As Integer,
ByRef hei ght As Integer,
ByRef |nmage As Obj ect

) As Integer

VBDrawFeatures

Draws features on specified fingerprint image (this function
isused only from Microsoft Access sample).

Visual Basic:

Publ i ¢ Const VF_DRAW M NUTEA = 1
Publ i ¢ Const VF_DRAW BLOCKED ORI ENTATI ONS = 2
Publ i ¢ Const VF_DRAW SI NGULAR PO NTS = 4

Publ i c Decl are Functi on DrawFi nger pri nt Feat ures
Lib "VFVBP42.dl " Alias "VBDrawreat ures”

(
fstructure As VFFEATURES,
ByVal width As Long,
ByVal hei ght As Long,

I mmge As Vari ant,

ByVal pallete As Long,
ByVal paraneters As Long,
ByRef handle As Long

) As Long

Visual Basic .Net:

Publ i ¢ Const VF_DRAW M NUTEA = 1
Publ i ¢ Const VF_DRAW BLOCKED ORI ENTATI ONS = 2
Publ i ¢ Const VF_DRAW SI NGULAR PO NTS = 4

Publ i c Decl are Function Drawki ngerprint Feat ures
Lib "VFVBP42.dl | " Alias "VBDrawFeatures"

(
ByRef fstructure As VFFEATURES,
ByVal width As Long,

ByVal hei ght As Long,

ByVal |nage As Object,

ByVal pallete As Long,

ByVal paranmeters As Long,

ByRef handl e As Long

) As Long

All parser DLL functions declarations are stated in VFi nger . bas module (Visual Basic 6.0

sample).
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5.1.6. Sun Java 2

Sample uses VeriFinger and ScanMan library through Java Native Interface - special wrap-
pers (DLLs) were written for VeriFinger and ScanMan libraries. Class VeriFingerWrapper
declares VeriFinger interface, which is accessible from Java programs, and class ScanMan
declares ScanMan interface.

Sample demonstrates:

Fingerprint enrollment

Fingerprint enrollment with generalization

Fingerprint identification (fast and full)

Work with ScanMan library

VeriFinger Java demo was devel oped and tested only using Sun Java 2 SDK 1.4. Sun Java 2
SDK can be downloaded from http://java.sun.com/.

Used devel opment environment - Eclipse (http://www.eclipse.org/). The project can be easily
imported to Eclipse workspace, as" . pr oj ect " fileis provided. Any other Java|DE can be
used with equal success.

VeriFinger Javasampleislocated in sanpl es\ W ndows\ VFDeno. j ava\ SDK subdir-
ectory. It contains:

Directory/File Description

Application\ Contains demo and it's source

ReadMe. t xt ReadMe file for Java sample

Please use VFDenpJava. bat to run VeriFinger Java demo (demo requires more stack size
than Java allocates by default; bat file runs Java runtime with bigger stack size). Before run-
ning VFDenoJava. bat please make sure that pathtoj ava. exe isadded to environment
" PATH' variable.

5.2. Linux gtk
5.2.1. Description

Thisisabasic demo program for Linux. It creates a database in the memory from fingerprint
image files and identifies afinger image by matching it with the onesin the database.
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5.2.2. Running the gtk sample application

Before using VeriFinger SDK, please run "pgd"”.

For the program to work, you will need gtk+-2.4.4 or newer and libusb-0.1.8 or newer librar-
ies. Many distributions include gtk+ and libusb. If Y ou distribution doesn't have gtk+ Y ou

can find them along with installation instructions at http://www.gtk.org. Libusb can be down-
loaded from http://libusb.sourceforge.net/

To run the program execute the command

make run

. If Y ou want to access hardware You must have root permissions. If gtk sampleis used
without root permissions, give correct right to scanner which Y ou want to access. Y ou can
run as root

# chown <user nane> /proc/bus/usb/ < bus nune/ <devi ce nr>

and then gtk sample can access these scanner with normal user rights.

5.3. Mac OS X cocoa

Thisisabasic demo program for Mac OS X. It creates a simple database in the memory from
face image files or images from webcam and identifies face image by matching it with the
ones in the database.

5.3.1. Running the Cocoa sample program

Before using VeriLook SDK, please run "pgd" from project directory.

For the program to work, you need X code 1.5 or newer and QuickTime 3 or later. Webcam
driversfor MacOS X can be found here (tested with Philips SPC900NC).

To run this program you need to run VLDemo.app program in sample directory. If it doesn't
work you need to run from Terminal command:

./run_sanpl e
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Chapter 6. Reference (C/C++)

This chapter contains reference of all librariesincluded in VeriFinger SDK for developers us-

ing C/C++ language.

Libraries

NCore Provides infrastructure for Neurotechnolo-
gija components.

NFRecord Provides functionality for packing, unpack-
ing and editing Neurotechnol ogija Finger
Records.

NImages Provides functionality for loading, saving
and converting images in various formats.

V FExtractor Provides functionality for extracting Neuro-
technologija Finger Records from finger-
print images using VeriFinger algorithm.

FPScannerMan Provides functionality for working with
scanners.

VFMatcher Provides functionality for comparing Neuro-

technologija Finger Records using
VeriFinger algorithm.

6.1. NCore Library

Provides infrastructure for Neurotechnologija components.

Import library (Windows): NCore. dl | .11 b.

DLL (Windows): NCore. dl I .
Shared object (Linux): | i bNCor e. so.

Requirements (Windows):

* msvcr 71. dl | (Microsoft C Runtime Library 7.1).

Modules

NCore

Provides infrastructure/basic functionality
(such as memory management) for Neuro-
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technol ogija components.

NErrors Defines error codes used in Neurotechnolo-
gija components.

NParameters Provides functionality for work with para-
meters for Neurotechnol ogija components.

NTypes Defines types and macros used in Neuro-

technol ogija components.

6.1.1. NCore Module

Provides infrastructure/basic functionality (such as memory management) for Neurotechnolo-

gija components.

Header file: NCor e. h.

Functions
NAl | oc Allocates memory block.
NASt r Len Gets length of a null-terminated string of an-
s chars.
NCAl | oc Allocates memory block with all bytes set to
zero.
NConpar e Compares bytes in two memory blocks.
NConpar eASt r Compares two null-terminated strings of an-
S chars.
NConpar eSt r Compares two null-terminated strings of
chars.
NCopy Copies data between memory blocks.
NCopyASt r Copies null-terminated string of ansi chars.
NCopySt r Copies null-terminated string of chars.
NFi || Sets bytes of memory block to specified
value.
NFr ee Deallocates memory block.
NMove Move data from one memory block to an-

other.
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NReAl | oc Reallocates memory block.
NStrLen Gets length of a null-terminated string of
chars.
Macros
NClear Clears memory block.
See Also

NCore Library

6.1.2. NErrors Module

Defines error codes used in Neurotechnol ogija components.

Header file: NErr or s. h.

Macros

-10 N_E ARGUMENT Argument isinvalid.

-11 N_E ARGUMENT_NULL Argument value is NULL where non-
NULL value was expected.

-12 E_E_A RGUMENT_OUT_OF RANG | Argument valueis out of range.

-2 N_E CORE Standard error has occurred (for internal
use).

-15 N_E END_OF STREAM Attempted to read file or buffer after its
end.

-1 N_E FAILED Unspecified error has occurred.

-13 N_E FORMAT Format of argument valueisinvalid.

-9 N_E INDEX_OUT_OF RANGE Index is out of range (for internal use).

-7 N_E INVALID_OPERATION Attempted to perform invalid operation.

-14 N_E 10 Input/output error has occurred.

-201 | N_E LM_CONNECTION Error during connection with LAN Li-

cense Manager has occurred.
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-202 |N_E LM_NO _MORE_LICENSE Library has not been registered because
registered license count achieved LAN
License Manager license limit.
-5 N_E_NOT_IMPLEMENTED Functionality is not implemented.
-200 | N_E NOT_REGISTERED Module is not registered.
-6 N_E NOT_SUPPORTED Functionality is not supported.
-3 N_E NULL_REFERENCE Null reference has occurred (for internal
use).
-4 N_E OUT_OF MEMORY There were not enough memory.
-8 N_E OVERFLOW Arithmetic overflow has occurred.
-100 | N_E_PARAMETER Parameter ID isinvalid.
-101 | N_E_PARAMETER_READ_ONLY Attempted to set read only parameter.
0 N_OK No error.
NFailed Determines whether function result in-
dicates error.
NSucceeded Determines whether function result in-
dicates success.
See Also

NCore Library

6.1.3. NParameters Module

Provides functionality for work with parameters for Neurotechnol ogija components.

Header file: NPar anet er s. h.

Macros
N_PC_TYPE_ID Specifiesthat typeid (NInt value, one of
N_TYPE_XXX) of the parameter should be
retrieved.
NParameterMakeld Makes parameter id.
N_TYPE_BOOL Specifies that parameter typeis NBool.
N_TYPE BYTE Specifies that parameter typeis NByte.
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N_TYPE_CHAR

Specifies that parameter typeis NChar.

N_TYPE_DOUBLE

Specifies that parameter typeis NDouble.

N_TYPE_FLOAT

Specifies that parameter type is NFloat.

N_TYPE_INT

Specifies that parameter typeis Nint.

N_TYPE_LONG

Specifies that parameter type is NLong.

N_TYPE SBYTE

Specifies that parameter type is NSByte.

N_TYPE_SHORT

Specifies that parameter type is NShort.

N_TYPE_STRING

Specifies that parameter typeis null-
terminated string of NChar.

N_TYPE UINT

Specifies that parameter type is NUInt.

N_TYPE_ULONG

Specifies that parameter type is NULong.

N_TYPE_USHORT

Specifies that parameter type is NUShort.

See Also

NCore Library

6.1.3.1. NParameterMakeld Macro

Makes parameter id.

#defi ne NPar anet er Makel d( code,

Parameters
code Oneof N_PC_XXX.
i ndex Reserved, must be zero.
id One of the parameter ids provided by a
Neurotechnologija module.
See Also

NParameters Module

6.1.4. NTypes Module
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Defines types and macros used in Neurotechnol ogija components.

Header file: NTypes. h.

Structures
NIndexPair Represents apair of indexes.
NRational Represents a signed rational number.
NURational Represents an unsigned rational number.

Enumerations

NByteOrder Specifies byte order.
NFileAccess Specifies access to afile.
Types

NA Char ANSI character (8-hit).

NBool Same as NBool ean.

NBoolean 32-bit boolean value. See also NTrue and
NFalse.

NByte Same as NUInt8.

NChar Character type (same as NAChar).

NDouble Double precision floating point number.

NFloat Same as NSingle.

NHandle Pointer to unspecified data (same as void *).

NInt Same as NInt32.

NInt8 8-bit signed integer (signed byte).

NInt16 16-bit signed integer (short).

NInt32 32-bit signed integer (int).

NInt64 64-bit signed integer (long). Not available
on some 32-bit platforms.

NLong Same as NInt64.
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NPosType Platform dependent position type. Signed
64-bit (or 32-bit on some platforms) integer
on 32-hit platform, signed 64-bit integer on
64-bit platform).

NResult Result of afunction (same as Nint). See also
NErrors module.

NSByte Same as NInt8.

NShort Same as NInt16.

NSingle Single precision floating point number.

NSizeType Platform dependent size type. Unsigned
32-hit integer on 32-bit platform, unsigned
64-bit integer on 64-bit platform.

NUInt Same as NUInt32.

NUInt8 8-bit unsigned integer (byte).

NUINnt16 16-bit unsigned integer (unsigned short).

NUInt32 32-bit unsigned integer (unsigned int).

NUInt64 64-bit unsigned integer (unsigned long). Not
available on some 32-hit platforms.

NULong Same as NUInt64.

NUShort Same as NUInt16.

Macros

N_64 Defined if compiling for 64-bit architecture.

N_ANSI_C Defined if ANSI C language complianceis
enabled in compiler.

N_API Defines functions calling convention (stdcall

on Windows).

N_BIG_ENDIAN

Defined if compiling for big-endian pro-
cessor architecture.

N_BYTE MAX Maximum value for NByte.
N_BYTE_MIN Minimum value for NByte.
N_CALLBACK Defined callbacks calling convention
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(stdcall on Windows).

N_CPP

Defined if compiling as C++ code.

N_DECLARE_HANDLE

Declares handle with specified name.

N_DOUBLE_MAX

Maximum value for NDouble.

N_DOUBLE_MIN

Minimum value for NDouble.

N_GCC Defined if compiling with GCC.

N_FLOAT_MAX Maximum value for NFloat.

N_FLOAT_MIN Minimum value for NFloat.

N_INT_MAX Maximum value for Nint.

N_INT_MIN Minimum value for Nint.

N_INT8 MAX Maximum value for NInt8.

N_INT8 MIN Minimum value for NInt8.

N_INT16_MAX Maximum value for NInt16.

N_INT16 MIN Minimum value for NInt16.

N_INT32_MAX Maximum value for NInt32.

N_INT32_MIN Minimum value for NInt32.

N_INT64 MAX Maximum value for NInt64.

N_INT64 _MIN Minimum value for NInt64.

N_LONG_MAX Maximum value for NLong.

N_LONG_MIN Minimum value for NLong.

N_MSvVC Defined if compiling with Microsoft Visual
C++.

N_NO_FLOAT Defined if compiling for platform without
floating-point support.

N_NO_INT_64 Defined if compiling for platform without

64-bit integer types support.

N_POS TYPE_MIN

Minimum value for NPosType.

N_POS TYPE_MAX

Maximum value for NPosType.

N_SBYTE _MAX

Maximum value for NSByte.
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N_SBYTE_MIN Minimum value for NSByte.
N_SHORT_MAX Maximum value for NShort.
N_SHORT_MIN Minimum value for NShort.
N_SINGLE_MAX Maximum value for NSingle.
N_SINGLE_MIN Minimum value for NSingle.
N_SIZE TYPE_MIN Minimum value for NSizeType.
N_SIZE TYPE MAX Maximum value for NSizeType.
N_UINT_MAX Maximum value for NUInt.
N_UINT_MIN Minimum value for NUInt.
N_UINT8 MAX Maximum value for NUInt8.
N_UINT8 MIN Minimum value for NUInt8.
N_UINT16_MAX Maximum value for NUInt16.
N_UINT16_MIN Minimum value for NUInt16.
N_UINT32_MAX Maximum value for NUInt32.
N_UINT32_MIN Minimum value for NUInt32.
N_UINT64 MAX Maximum value for NUInt64.
N_UINT64_MIN Minimum value for NUInt64.
N_ULONG_MAX Maximum value for NULong.
N_ULONG_MIN Minimum value for NULong.
N_USHORT_MAX Maximum value for NUShort.
N_USHORT_MIN Minimum value for NUShort.
N_WINDOWS Defined if compiling for Windows.
NULL Null value for pointer.
NFalse False value for NBool ean.
NIsReverseByteOrder Checksiif specified byte order isreverse to
system byte order.
NTrue True value for NBoolean.
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See Also
NCore Library
6.1.4.1. NByteOrder Enumeration

Specifies byte order.

typedef enum NByteOrder _ { } NByteOrder;

Members
nboBi gEndi an Big-endian byte order.
nboLi ttl eEndi an Little-endian byte order.
nboSyst em System-dependent byte order (either little-
endian or big-endian).
See Also
NTypes Module

6.1.4.2. NFileAccess Enumeration

Specifies access to afile.

typedef enum NFil eAccess_ { } NFil eAccess;

Members
nf aRead Read accessto thefile.
nf aReadWit e Read and write access to the file.
nfaWwite Write access to thefile.

See Also

NTypes Module

6.1.4.3. NIndexPair Structure

Represents a pair of indexes.
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typedef struct N ndexPair_ { } N ndexPair;

Fields

| ndex1 First index of this NIndexPair.

| ndex2 Second index of this NIndexPair.
See Also
NTypes Module

6.1.4.3.1. NIndexPair.Index1 Field

First index of this NIndexPair.

Nl nt | ndex1;

See Also
NIndexPair
6.1.4.3.2. NIndexPair.Index2 Field

Second index of this NIndexPair.

NI nt | ndex2;

See Also

NIndexPair

6.1.4.4. NRational Structure

Represents a signed rational number.

typedef struct NRational _ { } NRational;

Fields

Denom nat or

Denominator of this NRational.

Nurner at or

Numerator of this NRational.
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See Also
NTypes Module
6.1.4.4.1. NRational.Denominator Field

Denominator of this NRational.

NI nt Denom nat or;

See Also
NRational
6.1.4.4.2. NRational.Numerator Field

Numerator of this NRational.

NI nt Nuner at or ;

See Also

NRational

6.1.4.5. NURational Structure

Represents an unsigned rational number.

typedef struct NURational _ { } NURational;

Fields
Denom nat or Denominator of this NURational.
Nuner at or Numerator of this NURational.
See Also
NTypes Module

6.1.4.5.1. NURational.Denominator Field

Denominator of this NURational.

NUI nt Denomni nat or ;
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See Also
NURationa
6.1.4.5.2. NURational.Numerator Field

Numerator of this NURational.

NUI nt Nurner at or ;

See Also
NURational
6.1.5. NGeometry Module

Provides definitions of geometrical structures types.

Header file: NGeonet ry. h (includes NTypes. h).

Structures
NPoint Structure defining point coordinates in 2D
space.
NSize Structure defining rectangle size.
NRect Structure defining arectangle figure in 2D
space.
See Also

NCore Library

6.1.5.1. NPoint structure

Structure defining point coordinates in 2D space.

typedef struct NPoint_ { } NPoint;

Fields

Point coordinate on X axis.

Point coordinate on 'y axis.
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See Also
NGeometry
6.1.5.1.1. NPoint.X Field

Point coordinate on x axis.

Nl nt X;

See Also

NPoint
6.1.5.1.2. NPoint.Y Field

Point coordinate on y axis.

N nt Y;

See Also

NPoint
6.1.5.2. NSize structure

Structure defining rectangle size.

typedef struct NSize_{ } NSize;

Fields

W dt h Width.
Hei ght Height.
See Also

NGeometry

6.1.5.2.1. NSize.Width Field

Width.

Nl nt W dt h;
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See Also
NSize
6.1.5.2.2. NSize.Height Field

Height.

NI nt Hei ght;

See Also
NSize
6.1.5.3. NRect structure

Structure defining arectangle figure in 2D space.

typedef struct NRect_ { } NRect;

Fields
X Upper |eft rectangle coorner coordinate on x
axis.
Y Upper |eft rectangle coorner coordinate on'y
axis.
W dt h Rectangle width.
Hei ght Rectangle height.
See Also
NGeometry

6.1.5.3.1. NRect.X Field

Upper |€eft rectangle coorner coordinate on x axis.

Nl nt X;

See Also

NRect
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6.1.5.3.2. NRect.Y Field

Upper |€eft rectangle coorner coordinate on'y axis.

NI nt Y;

See Also
NRect
6.1.5.3.3. NRect.Width Field

Rectangle width.

Nl nt W dt h;

See Also
NRect
6.1.5.3.4. NRect.Height Field

Rectangle height.

NI nt Hei ght;

See Also

NRect

6.2. NFRecord Library

Provides functionality for packing, unpacking and editing Neurotechnologija Finger Records.
Import library (Windows): NFRecord. dl | . |i b.

DLL (Windows): NFRecord. dl I .

Shared object (Linux): | i bNFRecor d. so.

Requirements (Windows):

e NCore.dlI.

Requirements (Linux):

* | i bNCor e. so.
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Modules

NFRecord

Provides functionality for packing, unpack-
ing and editing Neurotechnologija Finger
Records (NFRecords).

6.2.1. NFRecord Module

Provides functionality for packing, unpacking and editing Neurotechnol ogija Finger Records

(NFRecords).

Header file: NFRecor d. h and NFRecor dV1. h

Functions

NFRecor dAddCor e

Adds a NFCore to the end of NFRecord
cores.

NFRecor dAddDel t a

Adds aNFDeltato the end of NFRecord
deltas.

NFRecor dAddDoubl eCor e

Adds a NFDoubleCore to the end of NFRe-
cord double cores.

NFRecor dAddM nut i a

Adds a NFMinutiato the end of NFRecord
minutiae.

NFRecor dCheck

Checksif format of the packed NFRecord is
correct.

NFRecor dCl ear Cor es

Removes al cores from the NFRecord.

NFRecor dCl ear Del t as

Removes al deltas from the NFRecord.

NFRecor dCl ear Doubl eCor es

Removes all double cores from the NFRe-
cord.

NFRecor dCl ear M nut i ae

Removes all minutiae from the NFRecord.

NFRecor dCl one

Creates a copy of the NFRecord.

NFRecor dCr eat e

Creates an empty NFRecord.

NFRecor dCr eat eFr om\venory

Unpacks a NFRecord from the specified
memory buffer.

NFRecor dFr ee

Deletes the NFRecord. After the object is
deleted the specified handle is no longer val-
id.
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NFRecor dGet Cbef f Pr oduct Type

Retrieves the Cbeff product type of the
NFRecord.

NFRecor dGet Chef f Pr oduct Type-
Mem

Retrieves the Cbeff product type of the
packed NFRecord.

NFRecor dGet Cor e

Retrieves the core at the specified index of
the NFRecord.

NFRecor dGet Cor eCapacity

Retrieves the number of cores that the
NFRecord can contain.

NFRecor dGet Cor eCount

Retrieves the number of coresin the NFRe-
cord.

NFRecor dGet Cor es

Copies all cores of NFRecord to the spe-
cified array.

NFRecor dGet Del t a

Retrieves the delta at the specified index of
the NFRecord.

NFRecor dGet Del t aCapaci ty

Retrieves the number of deltas that the
NFRecord can contain.

NFRecor dGet Del t aCount

Retrieves the number of deltasin the NFRe-
cord.

NFRecor dGet Del t as

Copies dl deltas of NFRecord to the spe-
cified array.

NFRecor dGet Doubl eCor e

Retrieves the double core at the specified in-
dex of the NFRecord.

NFRecor dGet Doubl eCor eCapaci ty

Retrieves the number of double cores that
the NFRecord can contain.

NFRecor dGet Doubl eCor eCount

Retrieves the number of double coresin the
NFRecord.

NFRecor dGet Doubl eCor es

Copies all double cores of NFRecord to the
specified array.

NFRecor dGet G

Retrieves the G of the NFRecord.

NFRecor dGet Gvem

Retrieves the G of the packed NFRecord.

NFRecor dGet Hei ght

Retrieves the height of the image the NFRe-
cord is made from.

NFRecor dGet Hei ght Mem

Retrieves the height of the image the packed
NFRecord is made from.

NFRecor dGet Hor zResol uti on

Retrieves the horizontal resolution of the
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image the NFRecord is made from.

NFRecor dGet Hor zResol uti onMem

Retrieves the horizontal resolution of the
image the packed NFRecord is made from.

NFRecor dGet | npr essi onType

Retrieves the impression type of the NFRe-
cord.

NFRecor dGet | npr essi onTypeMem

Retrieves the impression type of the packed
NFRecord.

NFRecor dGet MaxSi ze

Retrieves the maximal size of a packed
NFRecord containing the specified number
of minutiae, cores, deltas and double cores
and the specified ridge counts type.

NFRecor dGet MaxSi zeV1

Retrieves the maximal size of apacked in
version 1.0 format NFRecord containing the
specified number of minutiae, cores, deltas
and double cores and the specified ridge
counts type.

NFRecor dGet M nut i a

Retrieves the minutia at the specified index
of the NFRecord.

NFRecor dGet M nut i aCapaci ty

Retrieves the number of minutiae that the
NFRecord can contain.

NFRecor dGet M nut i aCount

Retrieves the number of minutiag in the
NFRecord.

NFRecor dGet M nut i aFor mat

Retrieves the format of the minutiae in
NFRecord.

NFRecor dGet M nut i aNei ghbour

Retrieves the minutia neighbour at the spe-
cified index of the minutia at the specified
index of the NFRecord.

NFRecor dGet M nut i aNei gh-
bour Count

Retrieves the number of minutia neighbours
in the minutia at the specified index of the
NFRecord.

NFRecor dGet M nut i aNei ghbour s

Copies all minutia neighbours of the minutia
at the specified index of the NFRecord to
the specified array.

NFRecor dGet M nut i ae

Copies all minutiae of NFRecord to the spe-
cified array.

NFRecor dGet Pat t er nCl ass

Retrieves the pattern class of the NFRecord.

NFRecor dGet Pat t er nCl assMem

Retrieves the pattern class of the packed
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NFRecord.

NFRecor dGet Posi ti on

Retrieves the finger position of the NFRe-
cord.

NFRecor dGet Posi ti onMem

Retrieves the finger position of the packed
NFRecord.

NFRecor dGet Qual ity

Retrieves the quality of the NFRecord.

NFRecor dGet Qual i t yMem

Retrieves the quality of the packed NFRe-
cord.

NFRecor dGet R dgeCount sType

Retrieves the ridge counts type the NFRe-
cord contains.

NFRecor dGet Si ze

Calculates packed size of the NFRecord.

NFRecor dGet Si zeV1

Calculates packed in version 1.0 format size
of the NFRecord.

NFRecor dGet Ver t Resol uti on

Retrieves the vertical resolution of the im-
age the NFRecord is made from.

NFRecor dGet Vert Resol uti onMem

Retrieves the vertical resolution of the im-
age the packed NFRecord is made from.

NFRecor dGet W dt h

Retrieves the width of the image the NFRe-
cord is made from.

NFRecor dGet W dt hMem

Retrieves the width of the image the packed
NFRecord is made from.

NFRecor dl nf oDi spose

For interna use.

NFRecor dl nsert Cor e

Inserts a NFCore into the NFRecord at the
specified index.

NFRecor dl nsertDel t a

Inserts a NFDelta into the NFRecord at the
specified index.

NFRecor dl nser t Doubl eCor e

Inserts a NFDoubleCore into the NFRecord
at the specified index.

NFRecor dl nsert M nuti a

Inserts a NFMinutia into the NFRecord at
the specified index.

NFRecor dRenoveCor e

Removes the core at the specified index of
the NFRecord.

NFRecor dRenpveDel t a

Removes the delta at the specified index of
the NFRecord.
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NFRecor dRenpveDoubl eCor e

Removes the double core at the specified in-
dex of the NFRecord.

NFRecor dRenoveM nuti a

Removes the minutia at the specified index
of the NFRecord.

NFRecor dSaveToMenory Packs the NFRecord into the specified
memory buffer.
NFRecor dSaveToMenor yV1 Packs the NFRecord into the specified

memory buffer in version 1.0 format.

NFRecor dSet Cbef f Pr oduct Type

Sets the Cbeff product type.

NFRecor dSet Cor e

Sets a NFCore at the specified index of the
NFRecord.

NFRecor dSet Cor eCapacity

Sets the number of cores that the NFRecord
can contain.

NFRecor dSet Del t a

Sets a NFDelta at the specified index of the
NFRecord.

NFRecor dSet Del t aCapaci ty

Sets the number of deltas that the NFRecord
can contain.

NFRecor dSet Doubl eCor e

Sets a NFDoubleCore at the specified index
of the NFRecord.

NFRecor dSet Doubl eCor eCapaci ty

Sets the number of double cores that the
NFRecord can contain.

NFRecor dSet G

Sets the G of the NFRecord.

NFRecor dSet | npr essi onType

Sets the impression type of the NFRecord.

NFRecor dSet M nuti a

Setsa NFMinutia at the specified index of
the NFRecord.

NFRecor dSet M nut i aCapaci ty

Sets the number of minutiae that the NFRe-
cord can contain.

NFRecor dSet M nut i aNei ghbour

Sets a NFMinutiaNeighbour at the specified
index of the minutia at the specified index of
the NFRecord.

NFRecor dSet M nut i aFor mat

Sets the format of the minutiae in NFRe-
cord.

NFRecor dSet Pat t er nCl ass

Sets the pattern class of the NFRecord.

NFRecor dSet Posi ti on

Sets the finger position of the NFRecord.
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NFRecor dSet Qual ity

Sets the quality of the NFRecord.

NFRecor dSet Ri dgeCount sType

Sets the ridge counts type the NFRecord
contains.

Structures
NFCore Represents a core in a NFRecord.
NFDelta Represents a deltain a NFRecord.
NFDoubleCore Represents a double core in a NFRecord.
NFMinutia Represents aminutiain a NFRecord.

NFMinutiaNei ghbour

Represents a minutia neighbour in a NFRe-
cord.

NFRecordinfo

For internal use.

Enumerations

NFImpressionType

Specifies the impression type.

NFMinutiaFormat

Specifies the minutia format.

NFMinutiaType

Specifies the minutia type.

NFPatternClass Specifies the pattern class of the fingerprint.
NFPosition Specifies the finger position.
NFRidgeCountsType Specifies the type of ridge counts contained
in a NFRecord.
Types
HNFRecord Handle to NFRecord object.
Macros

NFR_BLOCK_SIZE

For interna use.

NFR_MAX_BLOCKED_ORIENTS DIME

For internal use.
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NSION

NFR_MAX_CORE_COUNT

The maximum number of cores a NFRecord
can contain.

NFR_MAX_DELTA_COUNT

The maximum number of deltas a NFRecord
can contain.

NFR_MAX_DIMENSION

The maximum value for x and y coordinates
of aminutia, core, deltaor double corein a
NFRecord.

NFR_MAX_DOUBLE_CORE_COUNT

The maximum number of double cores a
NFRecord can contain.

NFR_MAX_MINUTIA_COUNT

The maximum number of minutiae a NFRe-
cord can contain.

NFR_RESOLUTION

The resolution of minutiae, cores, deltas and
double cores coordinates in a NFRecord.

NFR_SAVE_BLOCKED_ORIENTS

The flag indicating whether blocked orienta-
tions should be packed in NFRecord.

NFR_SKIP BLOCKED ORIENTS

The flag indicating whether blocked orienta-
tions should be skipped while unpacking
NFRecord.

NFR_SKIP_CURVATURES

The flag indicating whether minutiae
curvatures should be skipped while unpack-
ing or packing NFRecord.

NFR_SKIP_GS

The flag indicating whether minutiae gs
should be skipped while unpacking or pack-
ing NFRecord.

NFR_SKIP_QUALITIES

The flag indicating whether minutiae qualit-
ies should be skipped while unpacking or
packing NFRecord.

NFR_SKIP_RIDGE_COUNTS

The flag indicating whether ridge counts
should be skipped while unpacking or pack-
ing NFRecord.

NFR_SKIP_SINGULAR_POINTS

The flag indicating whether singular points
(cores, deltas and doubl e cores) should be
skipped while unpacking or packing NFRe-
cord.

See Also
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NFRecord Library

6.2.1.1. NFCore Structure

Represents a core in a NFRecord.

typedef struct NFCore_ { } NFCore;

Fields
Angl e Angle of this NFCore.
X X coordinate of this NFCore.
Y Y coordinate of this NFCore.
See Also

NFRecord Module

6.2.1.1.1. NFCore.Angle Field

Angle of this NFCore.

NI nt Angl e;

Remarks

The angle of the coreis specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the angle of the core is unknown.
See Also

NFCore

6.2.1.1.2. NFCore.X Field

X coordinate of this NFCore.

NUShort X;

Remarks

The x coordinate of the core is specified in pixelsat NFR_RESOLUTION and X *
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[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_ DIMENSION or NFRecord width minus one.

See Also
NFCore
6.2.1.1.3. NFCore.Y Field

Y coordinate of this NFCore.

NUShort Y;

Remarks

They coordinate of the core is specified in pixelsat NFR_ RESOLUTION and Y *
[NFRecord vertical resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_DIMENSION or NFRecord height minus one.

See Also

NFCore

6.2.1.2. NFDelta Structure

Represents a deltain a NFRecord.

typedef struct NFDelta_ { } NFDelta;

Fields

Angl el First angle of this NFDelta.
Angl e2 Second angle of this NFDelta.
Angl e3 Third angle of this NFDelta.
X X coordinate of this NFDelta.
Y Y coordinate of this NFDelta.
See Also

NFRecord Module
6.2.1.2.1. NFDelta.Anglel Field

First angle of this NFDelta.
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NI nt Angl el;

Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the first angle of the deltais unknown.
See Also

NFDelta

6.2.1.2.2. NFDelta.Angle2 Field

Second angle of this NFDelta.

NI nt Angl e2;

Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the second angle of the deltais unknown.
See Also

NFDelta

6.2.1.2.3. NFDelta.Angle3 Field

Third angle of this NFDelta.

NI nt Angl e3;

Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the third angle of the deltais unknown.
See Also

NFDelta

6.2.1.2.4. NFDelta.X Field
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X coordinate of this NFDelta.

NUShort X;

Remarks

The x coordinate of the deltais specified in pixelsat NFR_RESOLUTION and X *
[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_DIMENSION or NFRecord width minus one.

See Also

NFDelta

6.2.1.2.5. NFDelta.Y Field

Y coordinate of this NFDelta.

NUShort Y;

Remarks

They coordinate of the deltais specified in pixelsat NFR_RESOLUTION and Y *
[NFRecord vertical resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_DIMENSION or NFRecord height minus one.

See Also

NFDelta

6.2.1.3. NFDoubleCore Structure

Represents a double core in a NFRecord.

typedef struct NFDoubl eCore_ { } NrFDoubl eCore;

Fields
X coordinate of this NFDoubleCore.
Y Y coordinate of this NFDoubleCore.
See Also

NFRecord Module
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6.2.1.3.1. NFDoubleCore.X Field

X coordinate of this NFDoubleCore.

NUShort X;

Remarks

The x coordinate of the double coreis specified in pixelsat NFR_RESOLUTION and X *
[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_DIMENSION or NFRecord width minus one.

See Also

NFDoubleCore

6.2.1.3.2. NFDoubleCore.Y Field

Y coordinate of this NFDoubleCore.

NUShort Y;

Remarks

They coordinate of the double coreis specified in pixelsat NFR_RESOLUTION and Y *
[NFRecord vertical resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_ DIMENSION or NFRecord height minus one.

See Also

NFDoubleCore

6.2.1.4. NFImpressionType Enumeration
Specifies the impression type.

typedef enum NFI npressi onType_ { } NFI npressi onType;

Members

nfitlLatentlnpression Latent impression fingerprint.
nfitLatentLift Latent lift fingerprint.

nfit Lat ent Phot o Latent photo fingerprint.
nfitLatentTracing Latent tracing fingerprint.
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nfitLi veScanCont act| ess

Live-scanned fingerprint using contactless
device.

nfitLi veScanPl ai n

Live-scanned plain fingerprint.

nfitLi veScanRol | ed

Live-scanned rolled fingerprint.

nfitNonliveScanPl ai n

Nonlive-scanned (from paper) plain finger-
print.

nfit Nonli veScanRol | ed

Nonlive-scanned (from paper) rolled finger-
print.

nfitSw pe

Live-scanned fingerprint by sliding the fin-
ger across a"'swipe" sensor.

Remarks

This enumeration isimplemented according to ANSI/NIST-ITL 1-2000 and ANSI INCITS

378-2004 standards.
See Also

NFRecord Module

6.2.1.5. NFMinutia Structure

Represents a minutiain a NFRecord.

typedef struct NFMnutia_ { } NFM nuti a;

Fields
Angl e Angle of thisNFMinutia.
Curvature Ridge curvature near this NFMinutia.
G G (ridge density) near this NFMinutia.
Qual ity Quality of thisNFMinutia.
Type Type of this NFMinutia.
X X coordinate of this NFMinutia.
Y Y coordinate of this NFMinutia.
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See Also
NFRecord Module
6.2.1.5.1. NFMinutia.Angle Field

Angle of this NFMinutia.

NByt e Angl e;

Remarks

The angle of the minutiais specified in 180/128 degrees units in counterclockwise order and

can not be greater than 256 minus one.

See Also

NFMinutia

6.2.1.5.2. NFMinutia.Curvature Field

Ridge curvature near this NFMinutia.

NByt e Curvature;

Remarks

If curvature of the minutiais unknown it must be set to 255.
See Also

NFMinutia

6.2.1.5.3. NFMinutia.G Field

G (ridge density) near this NFMinutia.

NByte G

Remarks
If G of the minutiais unknown it must be set to 255.
See Also

NFMinutia

6.2.1.5.4. NFMinutia.Quality Field
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Quality of thisNFMinutia.

NByte Quality;

Remarks

The quality of the minutia must be in the range [0, 100]. The higher it is, the better the quality
of the minutiais.

If quality of the minutiais unknown it must be set to zero.
See Also

NFMinutia

6.2.1.5.5. NFMinutia.Type Field

Type of thisNFMinutia.

NFM nut i aType Type;

See Also
NFMinutia
6.2.1.5.6. NFMinutia.X Field

X coordinate of this NFMinutia.

NUShort X;

Remarks

The x coordinate of the minutiais specified in pixelsat NFR_RESOLUTION and X *
[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_ DIMENSION or NFRecord width minus one.

See Also

NFMinutia

6.2.1.5.7. NFMinutia.Y Field

Y coordinate of this NFMinutia.

NUShort Y;
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Remarks

They coordinate of the minutiais specified in pixelsat NFR_RESOLUTION and Y *
[NFRecord vertical resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_ DIMENSION or NFRecord height minus one.

See Also

NFMinutia

6.2.1.6. NFMinutiaFormat Enumeration

Specifies the minutia format.

This enumeration allows a bitwise combination of its member values.

typedef enum NFM nutiaFormat _ { } NFM nuti aFor mat ;

Members

nf nf HasCur vat ur e

Indicates that NFMinutia. Curvature field
contains meaningful value and is preserved
during unpacking/packing of NFRecord.

nf nf HasG

Indicates that NFMinutia. G field contains
meaningful value and is preserved during
unpacking/packing of NFRecord.

nf nf HasQual ity

Indicates that NFMinutia. Quality field con-
tains meaningful value and is preserved dur-
ing unpacking/packing of NFRecord.

See Also

NFRecord Module | NFMinutia

6.2.1.7. NFMinutiaNeighbour Structure

Represents a minutia neighbour in a NFRecord.

typedef struct NFM nutiaNei ghbour _ { } NFM nuti aNei ghbour;

Fields
| ndex Index of neighbour minutia.
Ri dgeCount Ridge count to neighbour minutia.
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See Also
NFRecord Module
6.2.1.7.1. NFMinutiaNeighbour.Index Field

Index of neighbour minutia.

NI nt | ndex;

See Also
NFMinutiaNei ghbour
6.2.1.7.2. NFMinutiaNeighbour.RidgeCount Field

Ridge count to neighbour minutia.

NByt e Ri dgeCount ;

See Also

NFMinutiaNeighbour

6.2.1.8. NFMinutiaType Enumeration

Specifies the minutia type.

typedef enum NFM nuti aType_ { } NFM nuti aType;

Members

nfnt Bi furcation The minutiathat is a bifurcation of aridge.
nf nt End The minutiathat is an end of aridge.

nf nt Unknown The type of the minutiais unknown.

See Also

NFRecord Module | NFMinutia

6.2.1.9. NFPatternClass Enumeration

Specifies the pattern class of the fingerprint.
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typedef enum NFPatternd ass_ { } NFPatternd ass;

Members

nf pcAcci dent al Whor |

Accidental whorl pattern class.

nf pcAnput ati on

Amputation. Pattern classis not available.

nf pcCent r al Pocket Loop

Central pocket |oop pattern class.

nf pcDoubl eLoop

Double loop pattern class.

nf pcLeft Sl ant Loop

Left slant loop pattern class.

nf pcPl ai nArch

Plain arch pattern class.

nf pcPl ai nWhor |

Plain whorl pattern class.

nf pcRadi al Loop

Radial loop pattern class.

nf pcRi ght Sl ant Loop

Right slant loop pattern class.

nf pcScar

Scar. Pattern classis not available.

nf pcTent edAr ch

Tented arch pattern class.

nf pcU nar Loop

Ulnar loop pattern class.

nf pcUnknown

Unknown pattern class.

nf pcWhor |

Whorl pattern class.

Remarks

This enumeration isimplemented according to ANSI/NIST-ITL 1-2000 standard.
See Also

NFRecord Module

6.2.1.10. NFPosition Enumeration

Specifies the finger position.

typedef enum NFPosition_ { } NFPosition;

Members

nf pLef t | ndex Index finger of the left hand.
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nfpLeftLittle Little finger of the left hand.
nf pLeft M ddl e Middle finger of the left hand.
nf pLeft Ri ng Ring finger of the left hand.
nf pLef t Thunb Thumb of the left hand.

nf pRi ght | ndex Index finger of the right hand.
nfpRi ghtLittle Little finger of the right hand.
nf pRi ght M ddl e Middle finger of the right hand.
nf pRi ght Ri ng Ring finger of the right hand.
nf pRi ght Thunb Thumb of the right hand.

nf pUnknown Unknown finger.

Remarks

This enumeration isimplemented according to ANSI/NIST-ITL 1-2000 and ANSI INCITS
378-2004 standards.

See Also

NFRecord Module

6.2.1.11. NFRecordAddCore Function

Adds a NFCore to the end of NFRecord cores.

NResul t N_API NFRecor dAddCor e(
HNFRecor d hRecord,
const NFCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [in] Pointer to the NFCore to add.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E INVALID_OPERATION Number of coresin NFRecord (see NFRe-
cor dCGet Cor eCount ) isequal to
NFR_MAX_CORE_COUNT.

See Also
NFRecord Module | HNFRecord | NFCore
6.2.1.12. NFRecordAddDelta Function

Adds a NFDelta to the end of NFRecord deltas.

NResult N_API NFRecor dAddDel t a(
HNFRecor d hRecord,
const NFDelta * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [in] Pointer to the NFDelta to add.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E INVALID_OPERATION Number of deltasin NFRecord (see NFRe-
cor dCet Del t aCount ) isequal to
NFR_MAX_DELTA_COUNT.
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See Also
NFRecord Module | HNFRecord | NFDelta
6.2.1.13. NFRecordAddDoubleCore Function

Adds a NFDoubleCore to the end of NFRecord double cores.

NResul t N_API NFRecor dAddDoubl eCor e(
HNFRecor d hRecord,
const NFDoubl eCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [in] Pointer to the NFDoubleCore to add.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E INVALID_OPERATION Number of double coresin NFRecord (see
NFRecor dGet Doubl eCor eCount ) is
equal to
NFR_MAX_DOUBLE_CORE_COUNT.

See Also
NFRecord Module | HNFRecord | NFDoubleCore
6.2.1.14. NFRecordAddMinutia Function

Adds aNFMinutiato the end of NFRecord minutiae.

NResul t N_API NFRecor dAddM nuti a(
HNFRecor d hRecord,
const NFM nutia * pVal ue
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Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [in] Pointer to the NFMinutia to add.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E INVALID_OPERATION Number of minutiae in NFRecord (see
NFRecor dGet M nut i aCount ) isequal
to NFR_MAX_MINUTIA_COUNT.

See Also
NFRecord Module | HNFRecord | NFMinutia
6.2.1.15. NFRecordCheck Function

Checksif format of the packed NFRecord is correct.

NResult N_API NFRecor dCheck(
const void * buffer,
NSi zeType bufferSize

Parameters
buf f er [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT NULL buf f er isNULL.
N_E END_OF STREAM buf f er Si ze islessthan expected.
N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.
N_E_ OUT_OF MEMORY There was not enough memory.
Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

See Also

NFRecord Module

6.2.1.16. NFRecordClearCores Function

Removes all cores from the NFRecord.

NResul t N_API NFRecor dC ear Cor es(
HNFRecord hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL hRecor d isNULL.
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See Also

NFRecord Module | HNFRecord

6.2.1.17. NFRecordClearDeltas Function

Removes dll deltas from the NFRecord.

NResul t N_API NFRecor dd ear Del t as(
HNFRecor d hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT NULL hRecordisNULL.
See Also

NFRecord Module | HNFRecord

6.2.1.18. NFRecordClearDoubleCores Function

Removes all double cores from the NFRecord.

NResul t N_API NFRecor dd ear Doubl eCor es(
HNFRecor d hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values

Copyright © 2006 Neurotechnologija

78



Reference (C/C++)

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hRecord isNULL.
See Also

NFRecord Module | HNFRecord

6.2.1.19. NFRecordClearMinutiae Function

Removes all minutiae from the NFRecord.

NResul t N_API NFRecordC ear M nuti ae(
HNFRecor d hRecord

)

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hRecord isNULL.
See Also

NFRecord Module | HNFRecord

6.2.1.20. NFRecordClone Function

Creates a copy of the NFRecord.

NResul t N_API NFRecor dCl one(
HNFRecord hRecord,
HNFRecord * pHC onedRecord
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Parameters

hRecor d

[in] Handle to the NFRecord object.

pHC onedRecor d

[out] Pointer to a HNFRecord that receives
handle to newly created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pHC onedRecor d is
NULL.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using NFRecor dFr ee function.

See Also

NFRecord Module | HNFRecord | NFRecor dFr ee

6.2.1.21. NFRecordCreate Function

Creates an empty NFRecord.

NResul t N_API NFRecor dCr eat e(
NUShort wi dt h,
NUShort hei ght,

NUShort horzResol uti on,
NUShort vert Resol uti on,

NUl nt fl ags,
HNFRecord * pHRecord

Parameters

wi dt h

[in] Specifieswidth of fingerprint image.
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hei ght

[in] Specifies height of fingerprint image.

hor zResol uti on

[in] Specifies horizontal resolution in pixels
per inch of fingerprint image.

vert Resol uti on

[in] Specifies vertical resolution in pixels
per inch of fingerprint image.

flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pHRecor d [out] Pointer to HNFRecord that receives

handle to created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

wi dt h or hei ght iszero.

-0r -

hor zResol uti on orvert Resol u-
ti on iszero.

N_E ARGUMENT NULL

pHRecor d isNULL.

N_E _OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using NFRecor dFr ee function.

See Also

NFRecord Module | HNFRecord | NFRecor dFr ee

6.2.1.22. NFRecordCreateFromMemory Function

Unpacks a NFRecord from the specified memory buffer.

NResult N_API NFRecor dCr eat eFr omvenor y(
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const void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,

NFRecordl nfo * plnfo,
HNFRecord * pHRecord

Parameters

buffer [in] Pointer to memory buffer that contains
packed NFRecord.

bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.

flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.

pl nfo [out] For internal use. Must be NULL.

pHRecor d [out] Pointer to HNFRecord that receives

handle to newly created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

pHRecor d or buf f er isNULL.

N_E END_OF STREAM

buf f er Si ze islessthan expected.

N_E _FORMAT

Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

The following flags are supported:

NFR_SKIP_BLOCKED ORIENTS
NFR_SKIP_CURVATURES
NFR_SKIP_GS
NFR_SKIP_QUALITIES
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« NFR_SKIP RIDGE_COUNTS
« NFR_SKIP_SINGULAR POINTS

This function supports both NFRecord version 1.0 and 2.0 formats.
Created object must be deleted using NFRecor dFr ee function.
See Also

NFRecord Module | HNFRecord | NFRecordInfo | NFRecor dFr ee | NFRecor d-
SaveToMenory

6.2.1.23. NFRecordFree Function

Deletes the NFRecord. After the object is deleted the specified handleis no longer valid.

voi d N_API NFRecor dFree(
HNFRecord hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Remarks
If hRecor d isNULL, does nothing.
See Also

NFRecord Module | HNFRecord

6.2.1.24. NFRecordGetCbeffProductType Function

Retrieves the Cbeff product type of the NFRecord.

NResult N_API NFRecor dGet Cbef f Product Type(
HNFRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NUShort that receives Cheff
product type.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord | NFRecordSetCheff Product Type NFRecordGetCheffPro-
ductTypeMem

6.2.1.25. NFRecordGetCbeffProductTypeMem Function

Retrieves the Cheff product type of the packed NFRecord.

NResult N_API NFRecor dGet Cbef f Product TypeMen(
const void * buffer,
NSi zeType bufferSize,
NUShort * pVal ue

Parameters
buf fer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NUShort that receives Cheff
product type.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL hRecor d isNULL.
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See Also

NFRecord Module | HNFRecord | NFRecordSetCheff Product Type NFRecordGetCheffPro-
ductType

6.2.1.26. NFRecordGetCore Function

Retrieves the core at the specified index of the NFRecord.

NResul t N_API NFRecor dGet Cor e(
HNFRecor d hRecord,
NI nt i ndex,
NFCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of coreto retrieve.
pVal ue [out] Pointer to NFCore that receives core.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to core count obtained using NFRe-
cor dCGet Cor eCount function.

See Also

NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount | NFRecor d-
Set Cor e

6.2.1.27. NFRecordGetCoreCapacity Function

Retrieves the number of cores that the NFRecord can contain.

NResul t N_API NFRecor dGet Cor eCapaci t y(
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HNFRecor d hRecord,
Nl nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of
cores NFRecord can contain.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
Remarks

Core capacity is the number of cores that the NFRecord can store. Core count (see NFRe-
cor dCGet Cor eCount function) isthe number of coresthat are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
cores the capacity is automatically increased by reallocating the internal array before copying
the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dSet Cor eCapaci ty | NFRecor dGet -
Cor eCount

6.2.1.28. NFRecordGetCoreCount Function

Retrieves the number of coresin the NFRecord.

NResul t N_API NFRecor dGet Cor eCount (
HNFRecor d hRecord,
NI nt * pVal ue

Parameters
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hRecord

[in] Handle to the NFRecord object.

pVal ue

[out] Pointer to NInt that receives number of

cores.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

Remarks

Core capacity (see NFRecor dGet Cor eCapaci t y and NFRecor dSet Cor eCapaci ty
functions) is the number of cores that the NFRecord can store. Core count is the number of
cores that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
cores the capacity is automatically increased by reallocating the internal array before copying
the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Cor eCapaci ty | NFRecor dSet -
Cor eCapacity

6.2.1.29. NFRecordGetCores Function

Copies al cores of NFRecord to the specified array.

NResul t N_API NFRecor dGet Cor es(
HNFRecor d hRecord,
NFCore * ar Cores

Parameters
hRecord [in] Handle to the NFRecord object.
ar Cor es [out] Pointer to array of NFCore that re-
celves cores.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or ar Cor es isNULL.
Remarks

Array ar Cor es pointsto must be large enough to receive all NFRecord cores. See NFRe-
cor dCet Cor eCount function.

See Also

NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount

6.2.1.30. NFRecordGetDelta Function

Retrieves the delta at the specified index of the NFRecord.

NResul t N_API NFRecor dGet Del t a(
HNFRecor d hRecord,
NI nt i ndex,
NFDel ta * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.

i ndex [in] Index of deltato retrieve.

pVal ue [out] Pointer to NFDelta that receives delta.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
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Error Code Condition

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to delta count obtained using NFRe-
cor dGet Del t aCount function.

See Also

NFRecord Module | HNFRecord | NFDelta | NFRecor dGet Del t aCount | NFRecor d-
SetDel ta

6.2.1.31. NFRecordGetDeltaCapacity Function

Retrieves the number of deltas that the NFRecord can contain.

NResult N_API NFRecor dGet Del t aCapaci t y(
HNFRecord hRecord,
Nl nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of
deltas NFRecord can contain.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
Remarks

Delta capacity is the number of deltas that the NFRecord can store. Delta count (see NFRe-
cor dGet Del t aCount function) isthe number of deltas that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
deltas the capacity is automatically increased by reallocating the internal array before copying
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the old elements and adding the new elements.
See Also

NFRecord Module | HNFRecord | NFRecor dSet Del t aCapaci ty | NFRecor dCet -
Del t aCount

6.2.1.32. NFRecordGetDeltaCount Function

Retrieves the number of deltasin the NFRecord.

NResul t N_API NFRecor dGet Del t aCount (
HNFRecor d hRecord,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of
deltas.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT NULL hRecor d or pVal ue isNULL.
Remarks

Delta capacity (see NFRecor dGet Del t aCapaci t y and NFRecor dSet Del t aCapa-
ci ty functions) isthe number of deltas that the NFRecord can store. Delta count is the num-
ber of deltasthat are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
deltas the capacity is automatically increased by reallocating the internal array before copying
the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Del t aCapaci ty | NFRecor dSet -
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Del t aCapacity

6.2.1.33. NFRecordGetDeltas Function

Copies all deltas of NFRecord to the specified array.

NResult N _API NFRecor dGet Del t as(
HNFRecor d hRecord,
NFDelta * arDeltas

Parameters
hRecord [in] Handle to the NFRecord object.
arDel t as [out] Pointer to array of NFDelta that re-
ceives deltas.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecord orarDel t as isNULL.
Remarks

Array ar Del t as points to must be large enough to receive all NFRecord deltas. See NFRe-
cor dGet Del t aCount function.

See Also

NFRecord Module | HNFRecord | NFDelta| NFRecor dGet Del t aCount

6.2.1.34. NFRecordGetDoubleCore Function

Retrieves the double core at the specified index of the NFRecord.

NResul t N_API NFRecor dGet Doubl eCor e(
HNFRecor d hRecord,
NI nt i ndex,
NFDoubl eCore * pVal ue
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Parameters
hRecor d [in] Handle to the NFRecord object.
i ndex [in] Index of double core to retrieve.
pVal ue [out] Pointer to NFDoubleCore that receives

double core.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

I ndex islessthan zero or greater than or
equal to double core count obtained using
NFRecor dGet Doubl eCor eCount func-
tion.

See Also

NFRecord Module | HNFRecord | NFDoubleCore | NFRecor dGet Doubl eCor eCount |

NFRecor dSet Doubl eCor e

6.2.1.35. NFRecordGetDoubleCoreCapacity Function

Retrieves the number of double cores that the NFRecord can contain.

NResul t N_API NFRecor dGet Doubl eCor eCapaci t y(

HNFRecor d hRecord,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of

double cores NFRecord can contain.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
Remarks

Double core capacity is the number of double cores that the NFRecord can store. Double core
count (see NFRecor dGet Doubl eCor eCount function) isthe number of double cores
that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
double cores the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dSet Doubl eCor eCapaci ty | NFRecor d-
Get Doubl eCor eCount

6.2.1.36. NFRecordGetDoubleCoreCount Function

Retrieves the number of double coresin the NFRecord.

NResul t N_API NFRecor dGet Doubl eCor eCount (
HNFRecor d hRecord,
Nl nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of
double cores.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:
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Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
Remarks

Double core capacity (see NFRecor dGet Doubl eCor eCapaci t y and NFRecor dSet -
Doubl eCor eCapaci t y functions) isthe number of double cores that the NFRecord can
store. Double core count is the number of double coresthat are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
double cores the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Doubl eCor eCapaci ty | NFRecor d-
Set Doubl eCor eCapaci ty

6.2.1.37. NFRecordGetDoubleCores Function

Copies all double cores of NFRecord to the specified array.

NResul t N_API NFRecor dGet Doubl eCor es(
HNFRecor d hRecord,
NFDoubl eCore * ar Doubl eCor es

Parameters
hRecord [in] Handle to the NFRecord object.
ar Doubl eCor es [out] Pointer to array of NFDoubleCore that
receives double cores.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or ar Doubl eCor es isNULL.
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Remarks

Array ar Doubl eCor es pointsto must be large enough to receive all NFRecord double
cores. See NFRecor dGet Doubl eCor eCount function.

See Also

NFRecord Module | HNFRecord | NFDoubleCore | NFRecor dGet Doubl eCor eCount

6.2.1.38. NFRecordGetG Function

Retrieves the G of the NFRecord.

NResul t N_API NFRecor dGet ¢
HNFRecor d hRecord,
NByte * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NByte that receives G.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord | NFRecor dSet G

6.2.1.39. NFRecordGetGMem Function

Retrieves the G of the packed NFRecord.

NResul t N_API NFRecor dGet Gven(
const void * buffer,
NSi zeType bufferSize,
NByte * pVal ue
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Parameters
buffer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NByte that receives G.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf fer orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.
See Also

NFRecord Module

6.2.1.40. NFRecordGetHeight Function

Retrieves the height of the image the NFRecord is made from.

NResult N_API NFRecor dGet Hei ght (
HNFRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NUShort that receives
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height of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord

6.2.1.41. NFRecordGetHeightMem Function

Retrieves the height of the image the packed NFRecord is made from.

NResul t N_API NFRecor dGet Hei ght Menm(
const void * buffer,
NSi zeType bufferSize,
NUShort * pVal ue

Parameters
buf f er [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NUShort that receives
height of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:
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Error Code

Condition

N_E ARGUMENT NULL

buf fer orpVal ueisNULL.

N_E_END_OF STREAM

buf f er Si ze islessthan expected.

N_E_FORMAT

Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

Alwaysreturns 1 for version 1.0 format.
See Also

NFRecord Module

6.2.1.42. NFRecordGetHorzResolution Function

Retrieves the horizontal resolution of the image the NFRecord is made from.

NResul t N_API NFRecor dGet Hor zResol ut i on(
HNFRecord hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NUShort that receives hori-

zontal resolution in pixels per inch of finger-
print image.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.
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See Also

NFRecord Module | HNFRecord

6.2.1.43. NFRecordGetHorzResolutionMem Function

Retrieves the horizontal resolution of the image the packed NFRecord is made from.

NResul t N_API NFRecor dGet Hor zResol uti onMem(

const void * buffer,
NSi zeType bufferSize,
NUShort * pVal ue

Parameters

buf f er [in] Pointer to memory buffer that contains
packed NFRecord.

bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.

pVal ue [out] Pointer to NUShort that receives hori-
zontal resolution in pixels per inch of finger-
print image.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

buf f er orpVal ue isNULL.

N_E END_OF STREAM

buf f er Si ze islessthan expected.

N_E _FORMAT

Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

Always returns 500 for version 1.0 format.
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See Also

NFRecord Module

6.2.1.44. NFRecordGetlmpressionType Function

Retrieves the impression type of the NFRecord.

NResult N_API NFRecor dGet | npressi onType(
HNFRecor d hRecord,
NFI npr essi onType * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFImpressionType that re-
celvesimpression type.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT _NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord | NFImpressionType | NFRecor dSet | npr essi onType

6.2.1.45. NFRecordGetlmpressionTypeMem Function

Retrieves the impression type of the packed NFRecord.

NResult N_API NFRecor dGet | npressi onTypeMen(
const void * buffer,
NSi zeType bufferSi ze,
NFI npr essi onType * pVal ue

Parameters
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buf fer

[in] Pointer to memory buffer that contains
packed NFRecord.

bufferSi ze [in] Size of memory buffer that contains

packed NFRecord.

pVal ue

[out] Pointer to NFImpressionType that re-
ceivesimpression type.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL buf f er or pVal ue isNULL.
N_E END_OF STREAM buf f er Si ze islessthan expected.
N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.
Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

Alwaysreturnsnf i t Li veScanPl ai n for version 1.0 format.

See Also

NFRecord Module | NFImpressionType

6.2.1.46. NFRecordGetMaxSize Function

Retrieves the maximal size of a packed NFRecord containing the specified number of minuti-
ae, cores, deltas and double cores and the specified ridge counts type.

NResul t N_API NFRecor dGet MaxSi ze(
NFM nut i aFor mat m nut i aFor mat ,

NI nt

m nut i aCount ,

NFRi dgeCount sType ri dgeCount sType,

NI nt
NI nt
NI nt
NI nt
NI nt

cor eCount

del t aCount
doubl eCor eCount ,
boW dt h,

boHei ght ,
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NSi zeType * pSize

Parameters

m nut i aFor mat

[in] The minutiaformat.

m nut i aCount

[in] The number of minutiae.

ri dgeCount sType

[in] The type of ridge counts.

cor eCount

[in] The number of cores.

del t aCount

[in] The number of deltas.

doubl eCor eCount

[in] The number of double cores.

boW dt h [in] The width of blocked orientations.
boHei ght [in] The height of blocked orientations.
pSi ze [out] Pointer to NSizeType that receives

maximal size of packed NFRecord.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

m nut i aFor mat isinvalid.
- Or-

ri dgeCount sType isinvalid.

N_E ARGUMENT NULL

pSi ze isNULL.

N_E_ARGUMENT OUT OF RANGE

m nut i aCount islessthan zero or greater

than or equal to
NFR_MAX_MINUTIA_COUNT.

- Or_
cor eCount islessthan zero or greater

than or equal to
NFR_MAX_CORE_COUNT.
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Error Code Condition

_Or_

del t aCount islessthan zero or greater
than or equal to
NFR_MAX_DELTA_COUNT.

_Or_

doubl eCor eCount islessthan zero or
greater than or equal to
NFR_MAX_DOUBLE_CORE_COUNT.

_Or_

boW dt h or boHei ght islessthan zero
or greater than or equal to
NFR_MAX_BLOCKED_ ORIENTS DIME
NSION.

Remarks
Thisisalow-level function and can be changed in future version of the library.
The function calcul ates current (2.0) version packed size of NFRecord.

boW dt h and boHei ght parameters are for compatibility only. If one of them or both is
zero, blocked orientations are ignored.

See Also

NFRecord Module | NFMinutiaFormat | NFMinutia | NFRidgeCountsType | NFCore | NF-
Delta| NFDoubleCore | NFRecor dSaveToMenor y

6.2.1.47. NFRecordGetMaxSizeV1 Function

Retrieves the maximal size of a packed in version 1.0 format NFRecord containing the spe-
cified number of minutiae, cores, deltas and double cores and the specified ridge counts type.

NResul t N_API NFRecor dGet MaxSi zeV1(
NFM nut i aFor mat m nut i aFor mat ,
NI nt m nutiaCount,
NI nt coreCount,
NI nt del t aCount,
NI nt doubl eCor eCount ,
NI nt boW dt h,
NI nt boHei ght,
NSi zeType * pSize
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Parameters

m nut i aFor mat

[in] The minutia format.

m nut i aCount

[in] The number of minutiae.

cor eCount

[in] The number of cores.

del t aCount

[in] The number of deltas.

doubl eCor eCount

[in] The number of double cores.

boW dt h [in] The width of blocked orientations.
boHei ght [in] The height of blocked orientations.
pSi ze [out] Pointer to NSizeType that receives

maximal size of packed NFRecord.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

m nut i aFor mat isinvalid.

N_E ARGUMENT NULL

pSi ze isNULL.

N_E_ARGUMENT OUT OF RANGE

m nut i aCount islessthan zero or greater

than or equal to
NFR_MAX_MINUTIA_COUNT.

- Or -

cor eCount islessthan zero or greater
than or equal to
NFR_MAX_CORE_COUNT.

_Or_

del t aCount islessthan zero or greater

than or equal to
NFR_MAX_DELTA_COUNT.

_Or_
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Error Code

Condition

doubl eCor eCount islessthan zero or
greater than or equal to
NFR_MAX_DOUBLE_CORE_COUNT.

_Or_

boW dt h or boHei ght islessthan zero
or greater than or equal to
NFR_MAX_BLOCKED_ ORIENTS DIME
NSION.

Remarks

Thisisalow-level function and can be changed in future version of the library.

boW dt h and boHei ght parameters are for compatibility only. If one of them or both is
zero, blocked orientations are ignored.

See Also

NFRecord Module | NFMinutiaFormat | NFMinutia| NFCore | NFDelta| NFDoubleCore |
NFRecor dSaveToMenor yV1

6.2.1.48. NFRecordGetMinutia Function

Retrieves the minutia at the specified index of the NFRecord.

NResul t N_API NFRecordGet M nut i a(
HNFRecord hRecord,

NI nt i ndex,

NFM nutia * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of minutiato retrieve.
pVal ue [out] Pointer to NFMinutia that receives

minutia.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

I ndex islessthan zero or greater than or
equal to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

NFRecord Module | HNFRecord | NFMinutia| NFRecor dGet M nut i aCount | NFRe-

cordGet M nuti ae

6.2.1.49. NFRecordGetMinutiaCapacity Function

Retrieves the number of minutiae that the NFRecord can contain.

NResul t N_API NFRecordGet M nuti aCapaci ty(
HNFRecor d hRecord,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of

minutiae NFRecord can contain.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hRecor d or pVal ue isNULL.

Remarks
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Minutia capacity is the number of minutiae that the NFRecord can store. Minutia count (see
NFRecor dGet M nut i aCount function) isthe number of minutiae that are actually in the
NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
minutiae the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dSet M nut i aCapaci ty | NFRecor dGet -
M nut i aCount

6.2.1.50. NFRecordGetMinutiaCount Function

Retrieves the number of minutiae in the NFRecord.

NResul t N_API NFRecordGet M nut i aCount (
HNFRecor d hRecord,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NInt that receives number of
minutiae.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT NULL hRecor d or pVal ue isNULL.
Remarks

Minutia capacity (see NFRecor dGet M nut i aCapaci t y and NFRecor dSet M nu-
ti aCapaci ty functions) isthe number of minutiae that the NFRecord can store. Minutia
count is the number of minutiae that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
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minutiae the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet M nut i aCapaci ty | NFRecor dSet -
M nut i aCapacity

6.2.1.51. NFRecordGetMinutiaFormat Function

Retrieves the format of the minutiae in NFRecord.

NResul t N_API NFRecor dGet M nut i aFor mat (
HNFRecor d hRecord,
NFM nut i aFor mat * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFMinutiaFormat that re-
ceives format of minutiae in the NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT _NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord | NFMinutiaFormat | NFRecor dSet M nut i aFor mat

6.2.1.52. NFRecordGetMinutiaNeighbour Function

Retrieves the minutia neighbour at the specified index of the minutia at the specified index of
the NFRecord.

NResult N_API NFRecordGet M nuti aNei ghbour (
HNFRecor d hRecord,
NI nt m nuti al ndex,
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NI nt i ndex,
NFM nut i aNei ghbour * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
m nuti al ndex [in] Theindex of minutia.
i ndex [in] Index of minutia neighbour to retrieve.
pVval ue [out] Pointer to NFMinutiaNeighbour that
receives minutia neighbour.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE m nut i al ndex islessthan zero or greater
than or equal to minutia count obtained us-
ing NFRecor dGet M nut i aCount func-
tion.

_Or_

I ndex islessthan zero or greater than or
egual to minutia neighbour count obtained
using NFRecor dGet M nut i aNei gh-
bour Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbour | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbour Count | NFRecor dSet M nut i aNei ghbour

6.2.1.53. NFRecordGetMinutiaNeighbourCount Function

Retrieves the number of minutia neighbours in the minutia at the specified index of the
NFRecord.
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NResul t N_API NFRecor dGet M nut i aNei ghbour Count (

HNFRecor d hRecord,
NI nt m nuti al ndex,
NI nt * pVal ue

Parameters

hRecord

[in] Handle to the NFRecord object.

m nuti al ndex

[in] The index of minutia.

pVal ue

[out] Pointer to NInt that receives number of
minutia neighbours.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E ARGUMENT OUT OF RANGE

i ndex islessthan zero or greater than or
equal to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

NFRecord Module | HNFRecord

6.2.1.54. NFRecordGetMinutiaNeighbours Function

Copies all minutia neighbours of the minutia at the specified index of the NFRecord to the

Specified array.

NResult N_API NFRecordGet M nut i aNei ghbour s(

HNFRecor d hRecord,
NI nt m nuti al ndex,

NFM nut i aNei ghbour * ar M nuti aNei ghbour s

Parameters
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hRecord [in] Handle to the NFRecord object.

m nuti al ndex [in] Theindex of minutia.

ar M nut i aNei ghbour s [out] Pointer to array of NFMinutiaNeigh-
bour that receives minutia neighbours.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d orar M nuti aNei ghbour s is
NULL.

Remarks

Array ar M nut i aNei ghbour s points to must be large enough to receive all minutia
neighbours. See NFRecor dGet M nut i aNei ghbour Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbour | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbour Count

6.2.1.55. NFRecordGetMinutiae Function

Copies all minutiae of NFRecord to the specified array.

NResul t N_API NFRecordGet M nuti ae(
HNFRecord hRecord,
NFM nutia * arM nuti ae

Parameters
hRecord [in] Handle to the NFRecord object.
arM nuti ae [out] Pointer to array of NFMinutiathat re-
ceives minutiae.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecord orar M nuti aeisNULL.
Remarks

Array ar M nut i ae pointsto must be large enough to receive all NFRecord minutiae. See
NFRecor dGet M nut i aCount function.

See Also

NFRecord Module | HNFRecord | NFMinutia| NFRecor dGet M nut i aCount

6.2.1.56. NFRecordGetPatternClass Function

Retrieves the pattern class of the NFRecord.

NResul t N_API NFRecor dGet PatternCl ass(
HNFRecor d hRecord,
NFPat t er nCl ass * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFPatternClass that receives
fingerprint pattern class.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
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See Also
NFRecord Module | HNFRecord | NFPatternClass | NFRecor dSet Pat t er nCl ass
6.2.1.57. NFRecordGetPatternClassMem Function

Retrieves the pattern class of the packed NFRecord.

NResul t N_API NFRecor dGet Patt er nCl assMen(
const void * buffer,
NSi zeType bufferSize,
NFPat t er nCl ass * pVal ue

Parameters
buf f er [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NFPatternClass that receives
fingerprint pattern class.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf f er or pVal ue isNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks
This function supports both NFRecord version 1.0 and 2.0 formats.
Always returns nf pcUnknown for version 1.0 format.

See Also
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NFRecord Module | NFPatternClass

6.2.1.58. NFRecordGetPosition Function

Retrieves the finger position of the NFRecord.

NResult N_API NFRecor dGet Posi ti on(
HNFRecor d hRecord,
NFPosi tion * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFPosition that receives fin-

ger position.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hRecor d or pVal ue isNULL.

See Also

NFRecord Module | HNFRecord | NFPosition | NFRecor dSet Posi t i on

6.2.1.59. NFRecordGetPositionMem Function

Retrieves the finger position of the packed NFRecord.

NResul t N_API NFRecor dGet Posi ti onMen(
const void * buffer,
NSi zeType bufferSize,
NFPosi tion * pVal ue

Parameters

buf f er

[in] Pointer to memory buffer that contains
packed NFRecord.
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bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NFPosition that receives fin-

ger position.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

buf f er or pVal ue isNULL.

N_E END_OF STREAM

buf f er Si ze islessthan expected.

N_E _FORMAT

Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

Always returns nf pUnknown for version 1.0 format.

See Also

NFRecord Module | NFPosition

6.2.1.60. NFRecordGetQuality Function

Retrieves the quality of the NFRecord.

NResul t N_API NFRecordGet Qual i ty(
HNFRecor d hRecord,
NByte * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NByte that receives finger-

print quality.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord | NFRecor dSet Qual ity

6.2.1.61. NFRecordGetQualityMem Function

Retrieves the quality of the packed NFRecord.

NResul t N_API NFRecordGet QualityMem(
const void * buffer,
NSi zeType bufferSize,
NByte * pVal ue

Parameters
buf fer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NByte that receives finger-
print quality.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL buf f er or pVal ue isNULL.
N_E END_OF STREAM buf f er Si ze islessthan expected.
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Error Code Condition

N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.
Alwaysreturns O for version 1.0 format.

See Also

NFRecord Module

6.2.1.62. NFRecordGetRidgeCountsType Function

Retrieves the ridge counts type the NFRecord contains.

NResul t N_API NFRecor dGet Ri dgeCount sType(
HNFRecord hRecord,
NFRi dgeCount sType * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFRidgeCountsType that
receives ridge counts type stored in NFRe-
cord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also
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NFRecord Module | HNFRecord | NFRidgeCountsType | NFRecor dSet Ri dgeCount -
sType

6.2.1.63. NFRecordGetSize Function

Calculates packed size of the NFRecord.

NResult N_API NFRecor dGet Si ze(
HNFRecor d hRecord,
NUl nt fl ags,
NSi zeType * pSize

Parameters
hRecord [in] Handle to the NFRecord object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives size
of packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecord or pSi ze isNULL.
Remarks

The function calculates current (2.0) version packed size of NFRecord.

For the list of flags that are supported see NFRecor dSaveToMenor y function.
See Also

NFRecord Module | HNFRecord | NFRecor dSaveToMenor y

6.2.1.64. NFRecordGetSizeV1 Function

Calculates packed in version 1.0 format size of the NFRecord.
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NResul t N_API NFRecordGet Si zeV1(
HNFRecor d hRecord,
NUl nt fl ags,
NSi zeType * pSize

Parameters
hRecord [in] Handle to the NFRecord object.
fl ags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives size

of packed NFRecord.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecord or pSi ze isNULL.

Remarks

For the list of flags that are supported see NFRecor dSaveToMenor yV1 function.

See Also

NFRecord Module | HNFRecord | NFRecor dSaveToMenor yV1

6.2.1.65. NFRecordGetVertResolution Function

Retrieves the vertical resolution of the image the NFRecord is made from.

NResul t N_API NFRecor dCet Vert Resol uti on(
HNFRecord hRecord,
NUShort * pVal ue

Parameters

hRecord

[in] Handle to the NFRecord object.
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pVal ue [out] Pointer to NUShort that receives ver-
tical resolution in pixels per inch of finger-
print image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
See Also

NFRecord Module | HNFRecord

6.2.1.66. NFRecordGetVertResolutionMem Function

Retrieves the vertical resolution of the image the packed NFRecord is made from.

NResul t N_API NFRecor dGet Vert Resol uti onMen(
const void * buffer,
NSi zeType bufferSize,
NUShort * pVal ue

Parameters

buf f er [in] Pointer to memory buffer that contains
packed NFRecord.

bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.

pVal ue [out] Pointer to NUShort that receives ver-
tical resolution in pixels per inch of finger-
print image.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf fer orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.
Always returns 500 for version 1.0 format.

See Also

NFRecord Module

6.2.1.67. NFRecordGetWidth Function

Retrieves the width of the image the NFRecord is made from.

NResul t N_API NFRecor dGet W dt h(
HNFRecord hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NUShort that receives width
of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
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See Also
NFRecord Module | HNFRecord
6.2.1.68. NFRecordGetWidthMem Function

Retrieves the width of the image the packed NFRecord is made from.

NResul t N_API NFRecor dGet W dt hiMemn(
const void * buffer,
NSi zeType bufferSize,
NUShort * pVal ue

Parameters
buf f er [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to NUShort that receives width
of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf f er or pVal ue isNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

N_E FORMAT Datain memory buffer buf f er pointstois
inconsistent with NFRecord format.

Remarks
This function supports both NFRecord version 1.0 and 2.0 formats.
Alwaysreturns 1 for version 1.0 format.

See Also
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NFRecord Module

6.2.1.69. NFRecordInsertCore Function

Inserts a NFCore into the NFRecord at the specified index.

NResult N_API NFRecordl nsert Cor g(
HNFRecor d hRecord,
NI nt i ndex,
const NFCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index at which core isinserted.
pVal ue [in] Pointer to the NFCore to insert.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than core

count obtained using NFRecor dCet -
Cor eCount function.

N_E INVALID_OPERATION Number of coresin NFRecord (see NFRe-
cor dCGet Cor eCount ) isequal to
NFR_MAX_CORE_COUNT.

See Also
NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount
6.2.1.70. NFRecordInsertDelta Function

Inserts a NFDelta into the NFRecord at the specified index.
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NResul t N_API NFRecordl nsertDelt a(
HNFRecor d hRecord,
NI nt i ndex,
const NrFDelta * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index at which deltais inserted.
pVal ue [in] Pointer to the NFDelta to insert.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT

Value pVal ue pointstoisinvalid.

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

I ndex islessthan zero or greater than delta
count obtained using NFRecor dCet -
Del t aCount function.

N_E_INVALID_OPERATION

Number of deltasin NFRecord (see NFRe-
cor dCet Del t aCount ) isequal to
NFR_MAX_DELTA_COUNT.

See Also

NFRecord Module | HNFRecord | NFDelta| NFRecor dGet Del t aCount

6.2.1.71. NFRecordInsertDoubleCore Function

Inserts a NFDoubleCore into the NFRecord at the specified index.

NResul t N_API NFRecordl nsert Doubl eCor e(

HNFRecor d hRecord,
NI nt i ndex,
const NFDoubl eCore * pVal ue
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Parameters
hRecor d [in] Handle to the NFRecord object.
i ndex [in] Index at which double core is inserted.
pVal ue [in] Pointer to the NFDoubleCore to insert.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than

double core count obtained using NFRe-
cor dGet Doubl eCor eCount function.

N_E INVALID_OPERATION Number of double core in NFRecord (see
NFRecor dGet Doubl eCor eCount ) is
equal to

NFR_MAX_DOUBLE_CORE_COUNT.

See Also

NFRecord Module | HNFRecord | NFDoubleCore | NFRecor dGet Doubl eCor eCount

6.2.1.72. NFRecordInsertMinutia Function

Inserts a NFMinutiainto the NFRecord at the specified index.

NResul t N_API NFRecordl nsertM nuti a(
HNFRecord hRecord,
NI nt i ndex,
const NFM nutia * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.
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i ndex [in] Index at which minutiais inserted.

pVal ue [in] Pointer to the NFMinutiato insert.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than

minutia count obtained using NFRecor d-
Get M nut i aCount function.

N_E INVALID_OPERATION Number of minutiain NFRecord (see
NFRecor dGet M nut i aCount ) isequal
to NFR_MAX_MINUTIA_COUNT.

See Also
NFRecord Module | HNFRecord | NFMinutia | NFRecor dGet M nut i aCount
6.2.1.73. NFRecordRemoveCore Function

Removes the core at the specified index of the NFRecord.

NResul t N_API NFRecor dRenpveCor g(
HNFRecor d hRecord,
NI nt i ndex

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of core to remove.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecordisNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to core count obtained using NFRe-
cor dGet Cor eCount function.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Cor eCount

6.2.1.74. NFRecordRemoveDelta Function

Removes the delta at the specified index of the NFRecord.

NResul t N_API NFRecor dRenmpveDel t a(
HNFRecor d hRecord,

NI nt i ndex
IE
Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of deltato remove.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hRecor d isNULL.
N_E ARGUMENT OUT_OF RANGE i ndex islessthan zero or greater than or

equal to delta count obtained using NFRe-
cor dCet Del t aCount function.
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See Also

NFRecord Module | HNFRecord | NFRecor dGet Del t aCount

6.2.1.75. NFRecordRemoveDoubleCore Function

Removes the double core at the specified index of the NFRecord.

NResul t N_API NFRecor dRenoveDoubl eCor e(
HNFRecor d hRecord,
NI nt i ndex

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of double core to remove.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hRecor disNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to double core count obtained using
NFRecor dGet Doubl eCor eCount func-
tion.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Doubl eCor eCount

6.2.1.76. NFRecordRemoveMinutia Function

Removes the minutia at the specified index of the NFRecord.

NResul t N_API NFRecor dRenmpveM nuti a(
HNFRecord hRecord,
NI nt i ndex
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Parameters
hRecor d [in] Handle to the NFRecord object.
i ndex [in] Index of minutiato remove.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecordisNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

NFRecord Module | HNFRecord | NFRecor dGet M nut i aCount

6.2.1.77. NFRecordSaveToMemory Function

Packs the NFRecord into the specified memory buffer.

NResult N_API NFRecor dSaveToMenory(
HNFRecord hRecord,
void * buffer,
NSi zeType bufferSize,
NUl nt fl ags,
NSi zeType * pSize

Parameters
hRecord [in] Handle to the NFRecord object.
buffer [out] Pointer to memory buffer to store
packed NFRecord. Can be NULL.
bufferSi ze [in] Size of memory buffer to store packed
NFRecord.
flags [in] Bitwise combination of zero or more
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flags that controls behavior of the function.

pSi ze [out] Pointer to NSizeType that receives size
of packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT buf f er isnot NULL and buf fer Si ze is
less than size required to store packed
NFRecord.

N_E ARGUMENT_NULL hRecord or pSi ze isNULL.
- Or-

buf f er isNULL and buf fer Si ze isnot
ZEro.

Remarks
The function packs NFRecord in current (2.0) version format.

If buf f er isNULL and buf f er Si ze iszero the function only calculates the size of the
buffer needed and has the same effect as NFRecor dGet Si ze function.

If buf f er isnot NULL, buf f er Si ze must not be less than value calculated with NFRe-
cor dGet Si ze function.

Note that blocked orientations are not packed by default.
The following flags are supported:

NFR_SAVE_BLOCKED_ORIENTS
NFR_SKIP_CURVATURES
NFR_SKIP_GS
NFR_SKIP_QUALITIES
NFR_SKIP_RIDGE_COUNTS
NFR_SKIP_SINGULAR_POINTS

See Also
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NFRecord Module | HNFRecord | NFRecor dGet Si ze | NFRecor dCr eat eFrom
Menory

6.2.1.78. NFRecordSaveToMemoryV1 Function

Packs the NFRecord into the specified memory buffer in version 1.0 format.

NResult N_API NFRecor dSaveToMenor yVi(
HNFRecor d hRecord,
void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
NSi zeType * pSize

Parameters
hRecord [in] Handle to the NFRecord object.
buf f er [out] Pointer to memory buffer to store
packed NFRecord. Can be NULL.
bufferSi ze [in] Size of memory buffer to store packed
NFRecord.
fl ags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives size
of packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT buf f er isnot NULL and buf ferSi zeis
less than size required to store packed
NFRecord.

N_E ARGUMENT_NULL hRecor d or pSi ze isNULL.
- Or -
buf f er isNULL and buf f er Si ze isnot
zero.
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Remarks

If buf f er isNULL and buf f er Si ze iszero the function only calculates the size of the
buffer needed and has the same effect as NFRecor dGet Si ze V1 function.

If buf f er isnot NULL, buf f er Si ze must not be less than value cal cul ated with NFRe-
cordGet Si zeV1 function.

Note that blocked orientations are not packed by default.
The following flags are supported:

NFR_SAVE_BLOCKED ORIENTS
NFR_SKIP_CURVATURES
NFR_SKIP_GS
NFR_SKIP_SINGULAR_POINTS

See Also

NFRecord Module | HNFRecord | NFRecor dCr eat eFr omvenor y | NFRecor dGet -
Si zeV1

6.2.1.79. NFRecordSetCbeffProductType Function
Sets the Cbeff product type.

NResult N_API NFRecor dSet Cbef f Product Type(
HNFRecord hRecord,
NUShort val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] Chbeff product type.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hRecor disNULL.
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See Also

NFRecord Module | HNFRecord | NFRecordGetChbeff Product Type NFRecordGetCbeffPro-

ductTypeMem
6.2.1.80. NFRecordSetCore Function

Sets a NFCore at the specified index of the NFRecord.

NResul t N_API NFRecor dSet Cor e(
HNFRecor d hRecord,
NI nt i ndex,
const NFCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of coreto set.
pVal ue [in] Pointer to the NFCore to set.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT _OUT_OF RANGE i ndex islessthan zero or greater than or
egual to core count obtained using NFRe-
cor dCet Cor eCount function.

See Also

NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount | NFRecor d-
Get Core

6.2.1.81. NFRecordSetCoreCapacity Function
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Sets the number of cores that the NFRecord can contain.

NResult N_API NFRecor dSet Cor eCapaci t y(
HNFRecor d hRecord,
NI nt val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of cores NFRecord can
contain.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT_NULL hRecor disNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan core count obtained us-
ing NFRecor dGet Cor eCount function.

Remarks

Core capacity isthe number of cores that the NFRecord can store. Core count (see NFRe-
cor dGet Cor eCount function) isthe number of cores that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
cores the capacity is automatically increased by reallocating the internal array before copying
the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Cor eCapaci ty | NFRecor dGet -
Cor eCount

6.2.1.82. NFRecordSetDelta Function

Sets aNFDelta at the specified index of the NFRecord.

NResul t N_API NFRecor dSet Del t a(
HNFRecord hRecord,
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NI nt i ndex,
const NFDelta * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of deltato set.

pVal ue [in] Pointer to the NFDelta to set.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to delta count obtained using NFRe-
cor dCet Del t aCount function.

See Also

NFRecord Module | HNFRecord | NFDelta| NFRecor dGet Del t aCount | NFRecor d-
GetDel ta

6.2.1.83. NFRecordSetDeltaCapacity Function

Sets the number of deltas that the NFRecord can contain.

NResul t N_API NFRecor dSet Del t aCapaci ty(
HNFRecor d hRecord,

NI nt val ue
I
Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of deltas NFRecord can

Copyright © 2006 Neurotechnologija 135




Reference (C/C++)

contain.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL hRecor d isNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan delta count obtained us-
ing NFRecor dGet Del t aCount function.

Remarks

Delta capacity is the number of deltas that the NFRecord can store. Delta count (see NFRe-
cor dCet Del t aCount function) isthe number of deltas that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
deltas the capacity is automatically increased by reallocating the internal array before copying
the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Del t aCapaci ty | NFRecor dCet -
Del t aCount

6.2.1.84. NFRecordSetDoubleCore Function

Sets a NFDoubleCore at the specified index of the NFRecord.

NResul t N_API NFRecor dSet Doubl eCor e(
HNFRecord hRecord,
NI nt i ndex,
const NFDoubl eCore * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of double core to set.
pVal ue [in] Pointer to the NFDoubleCore to set.
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Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

Value pVal ue pointstoisinvalid.

N_E_ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT OF RANGE

i ndex islessthan zero or greater than or
equal to double core count obtained using
NFRecor dGet Doubl eCor eCount func-
tion.

See Also

NFRecord Module | HNFRecord | NFDoubleCore | NFRecor dGet Doubl eCor eCount |

NFRecor dGet Doubl eCor e

6.2.1.85. NFRecordSetDoubleCoreCapacity Function

Sets the number of double cores that the NFRecord can contain.

NResult N_API NFRecor dSet Doubl eCor eCapaci t y(

HNFRecor d hRecord,
NI nt val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of double cores NFRecord

can contain.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hRecordisNULL.
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Error Code Condition

N_E ARGUMENT_OUT_OF RANGE val ue islessthan double core count ob-
tained using NFRecor dGet Doubl e-
Cor eCount function.

Remarks

Double core capacity is the number of double cores that the NFRecord can store. Double core
count (see NFRecor dGet Doubl eCor eCount function) isthe number of double cores
that are actually in the NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding

double cores the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet Doubl eCor eCapaci ty | NFRecor d-
Get Doubl eCor eCount

6.2.1.86. NFRecordSetG Function

Setsthe G of the NFRecord.

NResult N_API NFRecor dSet
HNFRecord hRecord,
NByt e val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New G value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL hRecor d isNULL.
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See Also

NFRecord Module | HNFRecord | NFRecor dGet G

6.2.1.87. NFRecordSetimpressionType Function

Sets the impression type of the NFRecord.

NResul t N_API NFRecor dSet | npressi onType(
HNFRecor d hRecord,
NFI npr essi onType val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New impression type value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT val ue isinvalid.
N_E_ARGUMENT_NULL hRecor d isNULL.
See Also

NFRecord Module | HNFRecord | NFImpressionType | NFRecor dGet | npr essi onType

6.2.1.88. NFRecordSetMinutia Function

Setsa NFMinutia at the specified index of the NFRecord.

NResult N_API NFRecordSet M nuti a(
HNFRecord hRecord,
NI nt i ndex,
const NFM nutia * pVal ue

Parameters
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hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of minutiato set.
pVal ue [in] Pointer to the NFMinutiato set.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E _ARGUMENT

Value pVal ue pointstoisinvalid.

N_E_ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

i ndex islessthan zero or greater than or
egual to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

NFRecord Module | HNFRecord | NFMinutia| NFRecor dGet M nut i aCount | NFRe-

cordGet M nuti a

6.2.1.89. NFRecordSetMinutiaCapacity Function

Sets the number of minutiae that the NFRecord can contain.

NResult N _API NFRecordSet M nuti aCapacity(

HNFRecor d hRecord,
NI nt val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of minutiae NFRecord can

contain.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT NULL hRecor d isNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan minutia count obtained
using NFRecor dGet M nut i aCount
function.

Remarks

Minutia capacity is the number of minutiae that the NFRecord can store. Minutia count (see
NFRecor dGet M nut i aCount function) isthe number of minutiae that are actually in the
NFRecord.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
minutiae the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFRecord Module | HNFRecord | NFRecor dGet M nut i aCapaci ty | NFRecor dGet -
M nut i aCount

6.2.1.90. NFRecordSetMinutiaFormat Function

Sets the format of the minutiae in NFRecord.

NResult N_API NFRecor dSet M nut i aFor mat (
HNFRecor d hRecord,
NFM nut i aFor mat val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New minutia format value.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

val ue isinvalid.

N_E_ARGUMENT NULL

hRecordisNULL.

See Also

NFRecord Module | HNFRecord | NFMinutiaFormat | NFRecor dGet M nut i aFor mat

6.2.1.91. NFRecordSetMinutiaNeighbour Function

Sets a NFMinutiaNeighbour at the specified index of the minutia at the specified index of the

NFRecord.

NResul t N_API NFRecor dSet M nut i aNei ghbour (

HNFRecor d hRecord,
NI nt m nuti al ndex,
NI nt i ndex,

const NFM nuti aNei ghbour * pVal ue

Parameters

hRecor d

[in] Handle to the NFRecord object.

m nut i al ndex

[in] Theindex of minutia.

i ndex

[in] Index of minutia neighbour to set.

pVal ue

[in] Pointer to the NFMinutiaNe ghbour to
Set.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

VauepVal ue pointstoisinvalid.

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.
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Error Code Condition

N_E ARGUMENT_OUT_OF RANGE m nut i al ndex islessthan zero or greater
than or equal to minutia count obtained us-
ing NFRecor dGet M nut i aCount func-
tion.

_Or_

i ndex islessthan zero or greater than or
equal to minutia neighbour count obtained
using NFRecor dGet M nut i aNei gh-

bour Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbour | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbour Count | NFRecor dGet M nut i aNei ghbour

6.2.1.92. NFRecordSetPatternClass Function

Sets the pattern class of the NFRecord.

NResult N_API NFRecor dSet PatternC ass(
HNFRecord hRecord,
NFPat t er nCl ass val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New fingerprint pattern class value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT val ue isinvalid.
N_E ARGUMENT_NULL hRecordisNULL.
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See Also
NFRecord Module | HNFRecord | NFPatternClass | NFRecor dGet Pat t er nCl ass
6.2.1.93. NFRecordSetPosition Function

Sets the finger position of the NFRecord.

NResul t N_API NFRecor dSet Posi ti on(
HNFRecor d hRecord,
NFPosi ti on val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New finger position value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT val ue isinvalid.
N_E_ARGUMENT_NULL hRecor d isNULL.
See Also

NFRecord Module | HNFRecord | NFPosition | NFRecor dGet Posi ti on

6.2.1.94. NFRecordSetQuality Function

Sets the quality of the NFRecord.
NResult N_API NFRecordSet Quality(

HNFRecor d hRecord,
NByt e val ue

Parameters
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hRecord [in] Handle to the NFRecord object.

val ue [in] New fingerprint quality value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT NULL hRecordisNULL.
See Also

NFRecord Module | HNFRecord | NFRecor dGet Qual ity

6.2.1.95. NFRecordSetRidgeCountsType Function

Sets the ridge counts type the NFRecord contains.

NResult N_API NFRecor dSet Ri dgeCount sType(
HNFRecor d hRecord,
NFRi dgeCount sType val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New ridge counts type value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT val ue isinvalid.
N_E_ARGUMENT_NULL hRecor d isNULL.
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See Also

NFRecord Module | HNFRecord | NFRidgeCountsType | NFRecor dGet Ri dgeCount -

sType

6.2.1.96. NFRidgeCountsType Enumeration

Specifies the type of ridge counts contained in a NFRecord.

typedef enum NFRi dgeCountsType_ { } NFR dgeCount sType;

Members

nfrct Ei ght Nei ghbours

The NFRecord contains ridge counts to
closest minutiain each of the eight sectors
of each minutia. First sector starts at minutia
angle.

nfrct Ei ght Nei ghbour sW't h-
I ndexes

The NFRecord contains ridge counts to
eight neighbours of each minutia.

nfr ct Four Nei ghbour s

The NFRecord contains ridge counts to
closest minutiain each of the four sectors of
each minutia. First sector starts at minutia
angle.

nf r ct Four Nei ghbour sW't h-
I ndexes

The NFRecord contains ridge counts to four
neighbours of each minutia.

nfrct None

The NFRecord does not contain ridge
counts.

nfrctUnspecified

For interna use.

See Also

NFRecord Module

6.3. NImages Library

Provides functionality for loading, saving and converting images in various formats.

Import library (Windows): Nl mages. dl | . 1ib.

DLL (Windows): Nl mages. dl | .

Shared object (Linux): I i bNI nages. so.
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Requirements (Windows):

* NCore.dll.

Requirements (Linux):

* | i bNCore. so.

Modules

Bmp Provides functionality for loading and sav-
ing images in BMP format.

NGrayscalelmage Provides functionality for managing 8-bit
grayscale images.

NImageFormat Provides functionality for loading and sav-
ing images in format-neutral way.

NImage Provides functionality for managing images.

NImages Provides library registration and other addi-

tional functionality.

NMonochromelmage

Provides functionality for managing 1-bit
monochrome images.

NPixel Format Provides functionality for work with image
pixel format.

NRgblmage Provides functionality for managing 24-bit
RGB images.

Tiff Provides functionality for loading imagesin

TIFF format.

6.3.1. Bmp Module

Provides functionality for loading and saving imagesin BMP format.

Header file: Bnp. h.

Functions

BnpLoadl mageFronti |l e

Loads image from BMP file.

BnpLoadl mageFr onHBi t map

L oads image from Windows HBITMAP.
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BnpLoadl mageFr onvenory L oads image from memory buffer contain-
ing BMPfile.
BnpSavel mageToFi | e Savesimageto filein BMP format.
BrpSavel mageToHBI t map Saves image to Windows HBITMAP.
BnpSavel nageToMenory Saves image to memory buffer in BMP
format.
See Also
NImages Library

6.3.1.1. BmpLoadlmageFromFile Function

L oads image from BMP file.

NResult N_API BnpLoadl mageFronti | e(
const NChar * szFil eNane,
HNI mage * pHI mage

Parameters
szFi | eNane [in] Points to string that specifies file name.
pHI mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL szFi | eNane or pHI nage isNULL.

N_E FORMAT Format of file specified by szFi | eNane is
invalid.

Remarks
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Thisisalow-level function and can be changed in future version of the library.
See Also

Bmp Module | HNImage | BrpLoadl mageFr omivenor y | BrpLoadl nageFr ontHBi t -
map | BhpSavel mageToFi | e

6.3.1.2. BmpLoadlmageFromHBitmap Function

Note
Thisfunction is available only on Windows.

L oads image from Windows HBITMAP.

NResult N_API BnpLoadl mageFr onHBi t map(
NHandl e handl e,
HNI mage * pHI mage

Parameters
handl e [in] Handle that specifies Windows HBIT-
MAP.
pH mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT NULL handl e or pHI mage isNULL.
Remarks

Thisisalow-level function and can be changed in future version of the library.
See Also

Bmp Module | HNImage | BnpLoadl mageFr onFi | e | BrpLoadl nageFr omvenory |
BnpSavel mageToHBI t map
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6.3.1.3. BmpLoadlmageFromMemory Function

L oads image from memory buffer containing BMP file.

NResul t N_API BnpLoadl mageFr onVenor y(
const void * buffer,
NSi zeType bufferLengt h,
HNI mage * pHI mage

Parameters
buf f er [in] Pointer to memory buffer.
buf f er Length [in] Length of memory buffer.
pH mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL

buf f er isNULL and buf f er Lengt his
not equal to zero.

_Or_

pHI mage isNULL.

N_E FORMAT Format of file contained in buffer specified
by buf f er isinvalid.

Remarks
Thisisalow-level function and can be changed in future version of the library.
See Also

Bmp Module | HNImage | BnpLoadl mageFr onFi | e | BrpLoadl mageFr onHBi t map |
BnpSavel nrageToMenory
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6.3.1.4. BmpSavelmageToFile Function

Savesimageto filein BMP format.

NResul t N_API BnpSavel mageToFi | g(
HNI mrage hl nage,
const NChar * szFil eName

Parameters
hl mage [in] Handle to image.
szFi | eNane [in] Points to string that specifiesfile name.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or szFi | eName isNULL.
Remarks

Thisisalow-level function and can be changed in future version of the library.
See Also

Bmp Module | HNImage | BpSavel mageToMenory | BnpSavel nageToHBI t map |
BnpLoadl mageFronFi |l e

6.3.1.5. BmpSavelmageToHBitmap Function

Note
Thisfunction is available only on Windows.

Saves image to Windows HBITMAP.

NResul t N_API BnpSavel mageToHBi t map(
HNI mage hl mage,
NHandl e * pHandl e
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Parameters

hl mage [in] Handle to image.

pHandl e [out] Pointer to NHandle that receives
handle to created Windows HBITMAP.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_ NULL hl mage or pHandl e isNULL.
Remarks

Thisisalow-level function and can be changed in future version of the library.
See Also

Bmp Module | HNImage | BnpSavel nmageToFi | e | BrpSavel nageToMenory Bnp-
Loadl mageFr onHBI t map

6.3.1.6. BmpSavelmageToMemory Function

Saves image to memory buffer in BMP format.

NResul t N_API BnpSavel mageToMenor y(
HNI mrage hl nage,
void * * pBuffer,
NSi zeType * pBufferLength

Parameters
hl mage [in] Handle to image.
pBuf f er [out] Pointer to void * that receives pointer
to allocated memory buffer.
pBuf f er Lengt h [out] Pointer to NSizeType that receives size
of allocated memory buffer.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mage, pBuf f er or pBuf f er Lengt h
iSNULL.

N_E OUT_OF MEMORY There was not enough memory to allocate
memory buffer.

Remarks
Thisisalow-level function and can be changed in future version of the library.

Memory buffer allocated by the function must be deallocated using NFr ee function when it
isno longer needed.

See Also

Bmp Module | HNImage | BnrpSavel mageToFi | e | BrpSavel nageToHBI t map | Bm
pLoadl mageFr omvenory

6.3.2. NGrayscalelmage Module
Provides functionality for managing 8-bit grayscale images.

Header file: NG ayscal el mage. h.

Functions

NG ayscal el mageGet Pi xel Retrieves value of pixel at the specified co-
ordinates in 8-bit grayscale image.

NG ayscal el mageSet Pi xel Sets value of pixel at the specified coordin-
atesin 8-bit grayscale image.

Remarks

This module provides advanced functionality, such asindividual pixel value retrieval for im-
age with pixel format equal to npf G- ayscal e.

See Also
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NImages Library | NImage Module

6.3.2.1. NGrayscalelmageGetPixel Function

Retrieves value of pixel at the specified coordinates in 8-bit grayscale image.

NResult N_API NG ayscal el mageGet Pi xel (

HNI mage hl nage,
NUl nt X,
NUI nt 'y,
NByt e * pVal ue

Parameters
hl mage [in] Handle to image.
X [in] Specifies x-coordinate of the pixel.
y [in] Specifiesy-coordinate of the pixel.
pVal ue [out] Pointsto NByte that receives pixel

value.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hl mage or pVal ue isNULL.

N_E ARGUMENT OUT OF RANGE

X is greater than or equal to image width.

_Or_

y isgreater than or equal to image height.

N_E _FORMAT

Image pixel format is not equal to npf -
Grayscal e.

See Also
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NGrayscalelmage Module | HNImage | NG ayscal el mageSet Pi xel

6.3.2.2. NGrayscalelmageSetPixel Function

Sets value of pixel at the specified coordinatesin 8-bit grayscale image.

NResult N_API NG ayscal el nageSet Pi xel (

HNI mage hl nage,
NUl nt X,

NUI nt 'y,

NByt e val ue

Parameters

hl mage [in] Handle to image.

X [in] Specifies x-coordinate of the pixel.
y [in] Specifiesy-coordinate of the pixel.
val ue [in] Specifies new pixel value.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hl mage isNULL.

N_E ARGUMENT OUT OF RANGE

X is greater than or equal to image width.

_Or_

y isgreater than or equal to image height.

N_E _FORMAT

Image pixel format is not equal to npf -
Grayscal e.

See Also

NGrayscalelmage Module | HNImage | NG ayscal el mageGet Pi xel
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6.3.3. NImageFormat Module

Provides functionality for loading and saving images in format-neutral way.

Header filee NI mnageFor nat . h.

Functions

NI mageFor mat CanRead

Retrieves a value indicating whether the im-
age format supports reading.

NI mageFor mat CanWite

Retrieves avalue indicating whether the im-
age format supports writing.

NI mageFor mat Get Bnp

Retrieves BMP image format.

NI mageFor mat Get Def aul t Fi | eEx-
t ensi on

Retrieves default file extension of the image
format.

NI mageFormat Get Fil eFil ter

Retrievesfilefilter of theimage format.

NI mageFor mat Get For mat

Retrieves supported image format with spe-
cified index.

NI mageFor mat Get For mat Count

Retrieves number of supported image
formats.

NI mageFor mat Get Nane

Retrieves name of the image format.

NI mageFor mat Get Ti f f

Retrieves TIFF image format.

NI mageFor mat Loadl mageFronti | e

L oads image from file of specified image
format.

NI mageFor mat Loadl mageFr om
Menory

L oads image from the memory buffer con-
taining file of specified image format.

NI mageFor mat Savel mageToFi | e

Savesimage to thefile in specified format.

NI mageFor mat Savel mageToMenory

Saves image to the memory buffer in spe-
cified format.

NI mageFor mat Sel ect

Retrieves supported image format registered
with file extension of specified file name
and supporting reading/writing as specified.

Types

HNImageFormat

Handle to image format.
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See Also

NImages Library | NImage Module

6.3.3.1. NimageFormatCanRead Function

Retrieves a value indicating whether the image format supports reading.

NResul t N_API NI nmageFor mat CanRead(
HNI mageFor mat  hl mageFor mat ,
NBool * pVal ue

Parameters
hl mageFor nat [in] Handle to image format.
pVal ue [out] Pointer to NBool that receives value
indicating whether the image format sup-
ports reading.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mageFor mat or pVal ue isNULL.
See Also

NImageFormat Module | HNImageFormat | NIl mageFor nat CanWi t e

6.3.3.2. NImageFormatCanWrite Function

Retrieves a value indicating whether the image format supports writing.

NResult N_API NI mageFor mat CanWi t e(
HNI mageFor mat hl nageFor nat ,
NBool * pVal ue

Parameters
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hl mageFor nat [in] Handle to image format.

pVal ue [out] Pointer to NBool that receives value
indicating whether the image format sup-
ports writing.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mageFor nmat or pVal ue isNULL.
See Also

NImageFormat Module | HNImageFormat | NI mageFor nat CanRead

6.3.3.3. NImageFormatGetBmp Function

Retrieves BMP image format.

NResul t N_API NI mageFor mat Get Bnp(
HNI mageFor mat * pVal ue

DE

Parameters

pVal ue [out] Pointer to HNImageFormat that re-
ceives handle to image format.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL pVal ue isNULL.
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See Also
NImageFormat Module | HNImageFormat | NI mageFor mat Get Ti f f
6.3.3.4. NImageFormatGetDefaultFileExtension Function

Retrieves default file extension of the image format.

NResul t N_API NI mageFor mat Get Def aul t Fi | eExt ensi on(
HNI mageFor mat hl nageFor nat ,
NChar * pVal ue

Parameters
hl mageFor mat [in] Handle to image format.
pVal ue [out] Pointer to string that receives default
file extension of the image format. Can be
NULL.

Return Values

If the function succeeds and pVal ue isNULL, the return value is length of the string (not
including the NUL L -terminator) pVal ue should point to.

If the function succeeds and pVal ue isnot NULL, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT _NULL hl mageFor mat isNULL.
See Also

NImageFormat Module | HNImageFormat

6.3.3.5. NImageFormatGetFileFilter Function

Retrievesfilefilter of theimage format.

NResul t N_API NI nmageFormat Get Fil eFi | ter (
HNI mageFor mat  hl mageFor nmat ,
NChar * pVal ue
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Parameters
hl mageFor mat [in] Handle to image format.
pVal ue [out] Pointer to string that receivesfile filter
of the image format. Can be NULL.

Return Values

If the function succeeds and pVal ue isNULL, the return value is length of the string (not
including the NUL L -terminator) pVal ue should point to.

If the function succeeds and pVal ue isnot NULL, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT _NULL hl mageFor mat isNULL.
See Also

NImageFormat Module | HNImageFormat

6.3.3.6. NImageFormatGetFormat Function

Retrieves supported image format with specified index.

NResul t N_API NI mageFor mat Get For mat (
NI nt i ndex,
HNI mageFor mat * pVal ue

Parameters
i ndex [in] Specifies zero-based supported image
format index to retrieve.
pVal ue [out] Pointer to NImageFormat that receives
image format.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

egual to supported image format count. See
NI mageFor mat Get For mat Count .

See Also

NImageFormat Module | HNImageFormat | NI nrageFor mat Get For mat Count

6.3.3.7. NiImageFormatGetFormatCount Function

Retrieves number of supported image formats.

NResul t N_API NI mageFor mat Get For mat Count (
NI nt * pVal ue
);

Parameters

pVal ue [out] Pointer to NInt that receives number of
supported image formats.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL pVal ue isNULL.
See Also

NImageFormat Module | HNImageFormat | NI mrageFor nmat Get For nat

6.3.3.8. NImageFormatGetName Function

Retrieves name of the image format.
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NResul t N_API NI nageFor mat Get Nang(
HNI mageFor mat hl nageFor nat ,

NChar * pVal ue

Parameters

hl mageFor nat

[in] Handle to image format.

pVal ue

[out] Pointer to string that receives name of
the image format. Can be NULL.

Return Values

If the function succeeds and pVal ue isNULL, the return value is length of the string (not
including the NULL-terminator) pVal ue should point to.

If the function succeeds and pVal ue isnot NULL, thereturn valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hl mageFor mat isNULL.

See Also

NImageFormat Module | HNImageFormat

6.3.3.9. NImageFormatGetTiff Function

Retrieves TIFF image format.

NResul t N_API NI mageFor mat Get Ti f f (
HNI mageFor mat * pVal ue

DE

Parameters

pVal ue

[out] Pointer to HNImageFormat that re-
ceives handle to image format.

Return Values

Copyright © 2006 Neurotechnologija 162




Reference (C/C++)

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL pVal ue isNULL.
See Also

NImageFormat Module | HNImageFormat | NIl mageFor mat Get Bnp

6.3.3.10. NImageFormatLoadlmageFromFile Function

Loads image from file of specified image format.

NResul t N_API NI mageFor mat Loadl mageFr onFi | e(
HNI mageFor mat  hl mageFor mat ,
const NChar * szFil eNang,
HNI mage * pHI mage

Parameters

hl mageFor mat [in] Handle to image format.

szFi | eNanme [in] Points to string that specifies file name.

pH mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mageFor mat , szFi | eNane or pHI -
mage isNULL.

N_E FORMAT Format of file specified by szFi | eNane is

invalid for specified image format.

N_E_NOT_SUPPORTED
Image format specified by hl mage-
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Error Code

Condition

For mat does not support reading.

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanRead | HNImage | NI m
ageFor mat Loadl mageFr omvenory | Nl mageFor mat Savel mageToFi | e

6.3.3.11. NImageFormatLoadlmageFromMemory Function

L oads image from the memory buffer containing file of specified image format.

NResul t N_API NI mageFor mat Loadl mageFr omvenor y(
HNI mageFor mat hl nageFor nat ,

void * buffer,

NSi zeType buf f er Lengt h,

HNI mage * pHI mage

Parameters

hl mageFor mat

[in] Handle to image format.

buf f er

[in] Pointer to memory buffer.

buf f erLength

[in] Length of memory buffer.

pH mage

[out] Pointer to HNImage that receives
handle to loaded image.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hl mageFor mat or pHI nage isNULL.
- Or-

buf f er isNULL and buf f er Lengt his
not equal to zero.

N_E_FORMAT

Format of file contained in buffer specified
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Error Code Condition

by buf f er isinvalid for specified image
format.

N_E_NOT_SUPPORTED
Image format specified by hl mage-
For mat does not support reading.

See Also

NImageFormat Module | HNImageFormat | Nl nageFor mat CanRead | HNImage | NI m
ageFor mat Loadl nageFr onti | e | Nl mageFor nat Savel mageToMenory

6.3.3.12. NImageFormatSavelmageToFile Function

Savesimageto thefile in specified format.

NResul t N_API NI nmageFor mat Savel mageToFi | e(
HNI mageFor mat  hl mageFor mat ,
HNI mage hl mage,
const NChar * szFil eNane

Parameters

hl mageFor mat [in] Handle to image format.

hl mage [in] Handle to image.

szFi | eNane [in] Points to string that specifiesfile name.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mageFor mat , hl mage or szFi | e-
Name isNULL.

N_E_NOT_SUPPORTED
Image format specified by hl mage-
For mat does not support writing.
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See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanW i t e | HNImage | NI m
ageFor mat Savel nageToMenory | Nl mageFor nat Loadl mageFr onFi | e

6.3.3.13. NImageFormatSavelmageToMemory Function

Saves image to the memory buffer in specified format.

NResul t N_API NI mageFor mat Savel mageToMenor y(
HNI mageFor mat hl nageFor nat ,
HNI mrage hl nage,
void * * pBuffer,
NSi zeType * pBufferLength

Parameters
hl mageFor mat [in] Handle to image format.
hl mage [in] Handle to image.
pBuf f er [out] Pointer to void * that receives pointer
to allocated memory buffer.
pBuf f er Lengt h [out] Pointer to NSizeType that receives size
of allocated memory buffer.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mageFor mat , hl mage, pBuf f er or
pBuf f er Lengt h isNULL.

N_E NOT_SUPPORTED
Image format specified by hl mage-
For mat does not support writing.

Remarks

Memory buffer alocated by the function must be deallocated using NFr ee function when it
isno longer needed.
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See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanW i t e | HNImage | NI m
ageFor mat Savel nageToFi | e | Nl mageFor nat Loadl mageFr omvenor y

6.3.3.14. NImageFormatSelect Function

Retrieves supported image format registered with file extension of specified file name and
supporting reading/writing as specified.

NResul t N_API NI mageFor mat Sel ect (
const NChar * szFil eNane,
NFi | eAccess fil eAccess,
HNI mageFor mat * pHI mageFor mat

Parameters
szFi | eNane [in] Points to string that file name.
fil eAccess [in] Specifiesthat image format should sup-
port reading, writing or both.
pHI mageFor mat [out] Pointer to HNImageFormat that re-
ceives handle to image format.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT fileAccess vaueisinvalid.

N_E ARGUMENT_NULL szFi | eNane or pH nmageFor nat is
NULL.

Remarks

If none of supported image formats that supports reading/writing as specified by f i | eAc-
cess isregistered with file extension of szFi | eNamre then handle returned viapHI mage-
For mat isNULL.

See Also
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NImageFormat Module | HNImageFormat | NFileAccess | NI mageFor mat Get For mat -

Count | NI mageFor mat Get For mat

6.3.4. NImage Module

Provides functionality for managing images.

Header file: Nl nage. h.

Functions

NI mageC one

Creates anew image that is a copy of spe-
cified image.

Nl mageCr eat e

Creates an image with specified pixel
format, size, stride and resolution.

NI mageCr eat eFr onDat a

Creates an image with specified pixel
format, size, stride and resolution and copies
specified pixelstoit.

Nl mageCr eat eFronti l e

Creates (loads) an image from file of spe-
cified format.

NI mageCr eat eFr onl mage

Creates an image from specified image with
specified pixel format and stride.

NI mageCr eat eFr om mageEx

Creates an image from specified image with
specified pixel format, stride and resolution.

Nl mageCr eat eW apper

Creates an image wrapper for specified
pixels with specified pixel format, size,
stride and resolution.

Nl mageFr ee

Deletes the image. After theimageis de-
leted the specified handleis no longer valid.

NI mageGet Hei ght

Retrieves height of the image.

NI mageGet Hor zResol uti on

Retrieves horizontal resolution of the image.

NI mageGet Pi xel For mat

Retrieves pixel format of the image.

NI mageGet Pi xel s

Retrieves pointer to memory block contain-
ing pixels of the image.

Nl mageGet Si ze

Retrieves size of memory block containing
pixels of theimage.

Nl mageGet Stri de

Retrieves stride (size of one row) of the im-
age.
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NI mageGet Vert Resol uti on Retrieves vertical resolution of the image.
Nl mageGet W dt h Retrieves width of the image.
Nl mageSaveToFi | e Saves the image to the file of specified
format.
Types
HNImage Handle to image.
See Also

NImages Library | NMonochromel mage Module | NGrayscalel mage Module | NRgblmage

Module | NImageFormat Module

6.3.4.1. NImageClone Function

Creates a new image that is a copy of specified image.

NResul t N_API N mageC one(
HNI rage hl nmage,
HNI rage * pHCO onedl mage

Parameters

hl mage [in] Handle to the image.

pHC onedl nage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mage or pHC onedl nage isNULL.

Copyright © 2006 Neurotechnologija

169



Reference (C/C++)

Remarks

Created image must be deleted using NI nageFr ee function.
See Also

NImage Module | HNImage | Nl rageFr ee | Nl mageCr eat e
6.3.4.2. NImageCreate Function

Creates an image with specified pixel format, size, stride and resolution.

NResul t N_API NI mageCr eat e(
NPi xel For mat pi xel For mat ,
NUl nt wi dt h,
NUl nt hei ght,
NSi zeType stri de,
NFl oat hor zResol uti on,
NFl oat vert Resol uti on,
HNI mage * pHI mage

Parameters

pi xel For mat [in] Specifies pixel format of the image.

wi dt h [in] Specifies width of the image.

hei ght [in] Specifies height of the image.

stride [in] Specifies stride of the image. Can be
zevro.

hor zResol uti on [in] Specifies horizontal resolution in pixels
per inch of theimage.

vert Resol ution [in] Specifies vertical resolution in pixels
per inch of the image.

pH mage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:
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Error Code Condition
N_E ARGUMENT pi xel For mat hasinvalid value.
- Or -

st ri de isnot zero and isless than minimal
value for specified pixel format and width.

N_E_ARGUMENT NULL pH mage isNULL.

N_E ARGUMENT_OUT_OF RANGE wi dt h or hei ght iszero.
- Or -

hor zResol uti on orvert Resol u-
ti on islessthan zero.

N_E OUT_OF MEMORY There was not enough memory.

Remarks

If stri de iszero then image stride is automatically calculated. For more information on im-
age stride see Nl mageGet St ri de function.

Created image must be deleted using NI nageFr ee function.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for
the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat eW apper |Nl mageCr e-
at eFr onDat a | Nl mageCr eat eFr ol mage | Nl mageCr eat eFr onFi | e | Nl mage-
Cl one | Nl mageCet Stri de

6.3.4.3. NImageCreateFromData Function

Creates an image with specified pixel format, size, stride and resolution and copies specified
pixelstoit.

NResul t N_API N mageCr eat eFr onDat a(
NPi xel For mat pi xel For mat ,
NUI nt wi dt h,
NUI nt hei ght,
NSi zeType stri de,
NFl oat hor zResol uti on,
NFl oat vert Resol ution,
NSi zeType srcStri de,
const void * srcPixels,
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HNI mage * pHI mage

Parameters

pi xel For mat [in] Specifies pixel format of the image.

wi dt h [in] Specifieswidth of the image.

hei ght [in] Specifies height of the image.

stride [in] Specifies stride of theimage. Can be
zero.

hor zResol uti on [in] Specifies horizontal resolution in pixels
per inch of theimage.

vert Resol ution [in] Specifies vertical resolution in pixels
per inch of the image.

srcStride [in] Specifies stride of pixelsto be copied to
the image.

srcPi xel s [in] Points to memory block containing
pixels that to be copied to the image.

pH mage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT pi xel For mat hasinvalid value.
- Or -

stri de isnot zero and is less than minimal
value for specified pixel format and width.

_Or_

srcStri de islessthan minimal vaue for
specified pixel format and width.

N_E ARGUMENT_NULL srcPi xel s or pH mage isNULL.
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Error Code Condition

N_E ARGUMENT_OUT_OF RANGE wi dt h or hei ght iszero.
- Or -

hor zResol uti on orvert Resol u-
ti on islessthan zero.

Remarks

If st ri de iszero then image stride is automatically calculated. For more information on im-
age stride see Nl mageGet St ri de function.

Format of memory block sr cPi xel s pointsto must be the same as described in NI nage-
Get Pi xel s function, only strideisequal tosrcStri de.

Created image must be deleted using NI nageFr ee function.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for
the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat e | Nl nrageCr eat eW ap-
per | Nl mageGCet Stri de | Nl mrageCet Pi xel s

6.3.4.4. NImageCreateFromFile Function

Creates (loads) an image from file of specified format.

NResul t N_API N mageCreat eFronfi | e(
const NChar * szFil eNane,
HNI mageFor mat  hl mageFor mat ,
HNI mage * pHI mage

Parameters
szFi | eNane [in] Points to string that specifiesfile name.
hl mageFor nat [in] Handle to the image format of thefile.
Can be NULL.
pH mage [out] Pointer to HNImage that receives
handle to created image.
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Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

szFi | eNanme or pHI mage isNULL.

N_E_FORMAT

Format of file specified by szFi | eNane is
invalid for specified image format.

N_E NOT_SUPPORTED

hl mageFor mat isNULL and none of
supported image formats is registered with
file extension of szFi | eNane.

- Or -

hl mageFor mat isNULL and image
format registered with file extension of sz-
Fi | eName does not support reading.

_Or_

Image format specified by hl mage-
For mat does not support reading.

Remarks

If hl mageFor mat isNULL image format is selected by file extension of szFi | eNane.

Created image must be deleted using NI nageFr ee function.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat e | Nl mageFor mat Can-

Read

6.3.4.5. NImageCreateFromlmage Function

Creates an image from specified image with specified pixel format and stride.

NResul t N_API NI mageCr eat eFr oml mage(
NPi xel For mat pi xel For mat ,

NSi zeType stri de,
HNI mrage hSrcl mage,
HNI mage * pHI mage
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Parameters
pi xel For mat [in] Specifies pixel format of the image.
stride [in] Specifies stride of the image. Can be
zero.
hSr cl mage [in] Handle to image used as source for the
image.
pH mage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT pi xel For mat hasinvalid value.
- Or -

stri de isnot zero and is less than minimal
value for specified pixel format and source
image width.

N_E ARGUMENT_NULL hSr cl mage or pH mage isNULL.

Remarks

If st ri de iszero then image stride is automatically calculated. For more information on im-
age stride see Nl nageGet St ri de function.

Created image must be deleted using NI nageFr ee function.
See Also

NImage Module | HNImage | Nl mrageFr ee | Nl mageCr eat e | Nl nageCr eat eFr o-
m mageEx | Nl mageC one | NI nageGet Stri de

6.3.4.6. NImageCreateFromIimageEx Function

Creates an image from specified image with specified pixel format, stride and resolution.
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NResul t N_API NI mageCr eat eFr om nageEx(
NPi xel For mat pi xel For mat ,
NSi zeType stri de,
NFl oat hor zResol uti on,
NFl oat vert Resol ution,
HNI mage hSrcl mage,
HNI mage * pHI mage

Parameters
pi xel For mat [in] Specifies pixel format of the image.
stride [in] Specifies stride of the image. Can be
zero.
hor zResol uti on [in] Specifies horizontal resolution in pixels
per inch of the image.
vert Resol ution [in] Specifiesvertical resolution in pixels
per inch of the image.
hSr cl mage [in] Handle to image used as source for the
image.
pHI mage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT pi xel For mat hasinvalid value.
- Or -

stri de isnot zero and isless than minimal
value for specified pixel format and source
image width.

N_E ARGUMENT_NULL hSr cl mage or pH mage isNULL.

N_E ARGUMENT OUT_OF RANGE
hor zResol uti on orvert Resol u-
ti on islessthan zero.
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Error Code Condition

Remarks

If st ri de iszero then image stride is automatically calculated. For more information on im-
age stride see Nl mageGet St ri de function.

Created image must be deleted using NI nageFr ee function.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for
the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat e | Nl mageCr eat eFr o-
m mage | Nl mageCl one | Nl mageGet Stri de

6.3.4.7. NImageCreateWrapper Function

Creates an image wrapper for specified pixels with specified pixel format, size, stride and res-
olution.

NResul t N_API NI mageCr eat eW apper (
NPi xel For mat pi xel For mat ,
NUI nt wi dt h,
NUl nt hei ght,
NSi zeType stri de,
NFl oat hor zResol uti on,
NFl oat vert Resol uti on,
void * pixels,
NBool ownsPi xel s,
HNI mage * pHI mage

Parameters

pi xel For mat [in] Specifies pixel format of the image.

wi dt h [in] Specifies width of the image.

hei ght [in] Specifies height of the image.

stride [in] Specifies stride of the image.

hor zResol uti on [in] Specifies horizontal resolution in pixels
per inch of theimage.

vert Resol ution [in] Specifies vertical resolution in pixels
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per inch of the image.

pi xel s [in] Points to memory block containing
pixelsfor the image.

ownsPi xel s [in] Specifies whether pixels will be auto-
matically deleted with the image (if set to
NTrue).

pH mage [out] Pointer to HNImage that receives

handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT pi xel For mat hasinvalid value.
- Or -

stri de islessthan minimal value for spe-
cified pixel format and width.

N_E ARGUMENT_NULL pi xel s or pHI nage isNULL.

N_E ARGUMENT_OUT_OF RANGE wi dt h or hei ght iszero.
- Or -

hor zResol uti on orvert Resol u-
ti on islessthan zero.

Remarks
For more information on image stride see NI mageGet St ri de function.

Format of memory block pi xel s pointsto must be the same as described in NI mage Cet -
Pi xel s function.

Created image must be deleted using NI mageFr ee function.

pi xel s must not be deleted during lifetime of the image. If ownsPi xel s isNTrue then
pi xel s will be automatically deleted with the image.
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hor zResol uti on andvert Resol uti on canbe zeroif resolution is not applicable for

the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat e | Nl mrageCr eat eFrom
Dat a | Nl mageGet St ri de | Nl mageCet Pi xel s

6.3.4.8. NImageFree Function

Deletes the image. After the image is deleted the specified handleis no longer valid.

voi d N_API NI mageFree(
HNI mage hl mage
i

Parameters

hl mage

[in] Handle to the image.

Remarks

If hl mage isNULL does nothing.

See Also

NImage Module | HNImage | Nl mageCr eat e

6.3.4.9. NImageGetHeight Function

Retrieves height of the image.

NResul t N_API NI mageCet Hei ght (

HNI mage hl mage

NUl nt * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NUInt that receives height

of the image.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
See Also

NImage Module | HNImage | Nl mageGet W dt h

6.3.4.10. NImageGetHorzResolution Function

Retrieves horizontal resolution of the image.

NResul t N_API N mageCGet Hor zResol uti on(
HNI mrage hl nage,
NFl oat * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NFloat that receives hori-
zontal resolution in pixels per inch of the
image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
Remarks

Horizontal resolution equal to zero means that it is not applicable for the image.

See Also
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NImage Module | HNImage | Nl nageGet Vert Resol uti on

6.3.4.11. NImageGetPixelFormat Function

Retrieves pixel format of the image.

NResult N_API NI mageGCet Pi xel For mat (
HNI mage hl nage,
NPi xel Format * pVal ue

Parameters

hl mage [in] Handle to the image.

pVal ue [out] Pointer to NPixel Format that receives
pixel format of the image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
See Also

NImage Module | HNImage | NPixel Format

6.3.4.12. NImageGetPixels Function

Retrieves pointer to memory block containing pixels of the image.

NResul t N_API NI mageCet Pi xel s(
HNI mage hl mage,
void * * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to void * that receives pointer
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to memory block containing pixels of the
image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
Remarks

Memory block containing image pixelsis organized as image height rows following each
other in top-to-bottom order. Each row occupies image stride bytes and is organized as image
width pixels following each other in right-to-left order. Each pixel is described by image
pixel format.

For more information see Nl nageGet Pi xel For mat , Nl mageGet W dt h, NI mage-
Get Hei ght , Nl mageGet St ri de, and Nl mageGet Si ze functions.

See Also

NImage Module | HNImage | Nl nrageGet Pi xel For mat | Nl mageGet W dt h | NI mt
ageGet Hei ght | Nl mageGet St ri de | Nl mageGCet Si ze

6.3.4.13. NImageGetSize Function

Retrieves size of memory block containing pixels of the image.

NResult N_API Nl nmageCet Si ze(
HNI mrage hl nage,
NSi zeType * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NSizeType that receives size
of memory block containing pixels of the
image.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
Remarks

Size of memory block containing image pixelsis equal to image height multiplied by image
stride. For more information see Nl nage Get Hei ght and NI mageGet St ri de functions.

See Also

NImage Module | HNImage | Nl mageCGet Hei ght | NIl mageGet Stri de

6.3.4.14. NImageGetStride Function

Retrieves stride (size of one row) of the image.

NResul t N_API N rmageCet Stri de(
HNI mrage hl nage,
NSi zeType * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NSizeType that receives
stride of the image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mage or pVal ue isNULL.
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Remarks

Stride (size of one row) of the image depends on image pixel format and width. It can not be
less than value obtained with NPixel FormatGetRowSize macro with arguments obtained with
NI mageGet Pi xel For mat and Nl mnageGet W dt h functions.

See Also

NImage Module | HNImage | NPixel FormatGetRowSize | Nl mageCet Pi xel For mat |
NI mageGet W dt h | NI mageCet Si ze

6.3.4.15. NImageGetVertResolution Function

Retrieves vertical resolution of the image.

NResul t N_API N rmageCet Vert Resol uti on(
HNI mage hl nage,
NFl oat * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NFloat that receives vertical
resolution in pixels per inch of the image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N E ARGUMENT_NULL hl mage or pVal ue isNULL.
Remarks

Vertical resolution equal to zero means that it is not applicable for the image.
See Also
NImage Module | HNImage | Nl nageGet Hor zResol uti on

6.3.4.16. NImageGetWidth Function
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Retrieves width of the image.

NResul t N_API NI mageGet W dt h(

HNI mage hl nage,
NUl nt * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to NUInt that receives width of

the image.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hl mage or pVal ue isNULL.

See Also

NImage Module | HNImage | Nl mrageGet Hei ght | Nl mageGet Stri de

6.3.4.17. NImageSaveToFile Function

Saves the image to the file of specified format.

NResult N_API NI nmageSaveToFi | e(

HNI mage hl mage,

const NChar * szFil eNane,
HNI mageFor mat  hl mageFor mat

Parameters

hl mage

[in] Handle to NImage object.

szFi | eName

[in] Points to string that specifiesfile name.

hl mageFor mat

[in] Handle to the image format of thefile.
Can be NULL.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hl mage or szFi | eName isNULL.
N_E NOT_SUPPORTED hl mageFor mat isNULL and none of

supported image formats is registered with
file extension of szFi | eNane.

- Or -

hl mageFor mat isNULL and image
format registered with file extension of sz-
Fi | eNane does not support writing.

-0r -

Image format specified by hl nage-
For mat does not support writing.

Remarks
If hl mageFor mat isNULL image format is selected by file extension of szFi | eNarre.
See Also

NImage Module | HNImage | Nl mrageCr eat eFr onFi | e | Nl mrageFor mat CanWite

6.3.5. NImages Module
Provides library registration and other additional functionality.

Header file: Nl mages. h.

Functions

NI magesCet Grayscal eCol or Wap- | Creates color wrapper for grayscale image.
per

See Also
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NImages Library

6.3.5.1. NImagesGetGrayscaleColorWrapper Function

Creates color wrapper for grayscale image.

NResult N_API NI nmagesGet Gr ayscal eCol or W apper (
HNI mage hl nage,
NRgb m nCol or,
NRgb maxCol or,
HNI mege * pHDst | nage

Parameters

hl mage [in] Handle to image.

m nCol or [in] Specifies color to be used for black col-
or.

max Col or [in] Specifies color to be used for white col-
or.

pHDst | mage [out] Pointer to HNImage that receives
handle to created image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT Image specified by hl mage has non-
grayscale pixel format (not npf G- ay-
scal e or npf Monochr one).

N_E ARGUMENT_NULL hl mage or pHDst | mage isNULL.

Remarks
Created image must be deleted using NI nageFr ee function.

Created image is athin wrapper for specified grayscale image. Therefore hl mage must not
be freed before created image.
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Gray values in source image are replaced with according RGB values from range [m nCol -
or , maxCol or] in created image.

See Also
NImages Module | HNImage | Nl mageFr ee
6.3.6. NMonochromelmage Module

Provides functionality for managing 1-bit monochrome images.

Header file: NMonochr onel mage. h.

Functions
NMonochr onel mageCet Pi xel Retrieves value of pixel at the specified co-
ordinates in 1-bit monochrome image.
NMonochr onel mageSet Pi xel Sets value of pixel at the specified coordin-
atesin 1-bit monochrome image.
Remarks

This module provides advanced functionality, such asindividual pixel value retrieval for im-
age with pixel format equal to npf Monochr one.

See Also

NImages Library | NImage Module

6.3.6.1. NMonochromelmageGetPixel Function

Retrieves value of pixel at the specified coordinates in 1-bit monochrome image.

NResul t N_API NMonochr ormel mageGet Pi xel (
HNI mrage hl nage,
NUI nt X,
NUI nt vy,
NBool * pVal ue

Parameters
hl mage [in] Handle to image.
X [in] Specifies x-coordinate of the pixel.
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y

[in] Specifiesy-coordinate of the pixel.

pVal ue

[out] Pointsto NBool that receives pixel
value.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hl mage or pVal ue isNULL.

N_E ARGUMENT OUT OF RANGE

X is greater than or equal to image width.
- Or -

y isgreater than or equal to image height.

N_E _FORMAT

Image pixel format is not equal to npf -
Monochr onre.

Remarks

If pixel isblack then value pVal ue pointsto receives NFalse and if it iswhite then value re-

ceivesNTrue.

See Also

NMonochromelmage Module | HNImage | NMonochr onel mageSet Pi xel

6.3.6.2. NMonochromelmageSetPixel Function

Sets value of pixel at the specified coordinates in 1-bit monochrome image.

NResul t N_API Nwbnochronel mageSet Pi xel (

HNI mage hl mage
NUl nt X,

NUI nt 'y,

NBool val ue

Parameters

hl mage

[in] Handle to image.
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X [in] Specifies x-coordinate of the pixel.
y [in] Specifiesy-coordinate of the pixel.
val ue [in] Specifies new pixel value.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hl mage isNULL.

N_E_ARGUMENT OUT_OF RANGE

X is greater than or equal to image width.
- Or -

y isgreater than or equal to image height.

N_E_FORMAT

Image pixel format is not equal to npf -
Monochr one.

Remarks

If val ue isNFalse then pixel will be black and if it is NTrue then pixel will be white.

See Also

NMonochromelmage Module | HNImage | NMonochr onel mageCet Pi xel

6.3.7. NPixelFormat Module

Provides functionality for work with image pixel format.

Header file: NPi xel For mat . h.

Functions

NPi xel For mat Get Bi t sPer Pi xel -
Func

Used internally in NPixel FormatGetBitsPer-
Pixel macro.

NPi xel Format | sval i d

Checksiif specified pixel format is valid.
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Structures

NRgb Represents an RGB color.

Enumerations

NPixel Format Specifies pixel format of each pixel in the
image.
Macros
NCalcRowSize Calculates number of bytes needed to store

line of specified length of pixelswith spe-
cified bits per pixel.

NCalcRowSizeEx Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified bits per pixel and alignment.

NPixel FormatGetBitsPerPixel Retrieves number of bits used to store a
pixel from NPixel Format.

NPixel FormatGetRowSize Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified NPixel Format.

NPixel FormatGetRowSizeEx Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified NPixelFormat and alignment.

NRgbConst Makes NRgb constant with field values
provided.
See Also
NImages Library

6.3.7.1. NPixelFormat Enumeration

Specifies pixel format of each pixel in the image.

typedef enum NPi xel Format _ { } NPi xel For mat ;

Members

Copyright © 2006 Neurotechnologija 191




Reference (C/C++)

npf G- ayscal e Each pixel value is stored in 8 bits repres-
enting 256 shades of gray.
npf Monochr one Each pixel valueis stored in 1 bit represent-

ing either black or white color.

npf Rgb Each pixel valueis stored in 24 bits consist-
ing of three 8-hit values representing red,
green and blue color components.

Remarks

Image pixel format is not limited to members of this enumeration. However only these mem-
bers are provided for usage with this product.

See Also
NPixelFormat Module | HNImage
6.3.7.2. NRgb Structure

Represents an RGB color.

typedef struct NRgb_ { } NRgb;

Fields
Bl ue Blue component value of this NRgb.
G een Green component value of this NRgb.
Red Red component value of this NRgb.
See Also

NPixelFormat Module
6.3.7.2.1. NRgb.Blue Field

Blue component value of this NRgb.

NByt e Bl ue;

See Also
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NRgb Structure

6.3.7.2.2. NRgb.Green Field

Green component value of this NRgb.

NByt e G een;

See Also
NRgb Structure
6.3.7.2.3. NRgb.Red Field

Red component value of this NRgb.

NByt e Red;

See Also

NRgb Structure

6.3.8. NRgblmage Module

Provides functionality for managing 24-bit RGB images.

Header filee NRgbl mage. h.

Functions
NRgbl mageCet Pi xel Retrieves value of pixel at the specified co-
ordinates in 24-bit RGB image.
NRgbl mageSet Pi xel Sets value of pixel at the specified coordin-
atesin 24-bit RGB image.
Remarks

This module provides advanced functionality, such asindividual pixel value retrieval for im-
age with pixel format equal to npf Rgb.

See Also
NImages Library | NImage Module

6.3.8.1. NRgbIlmageGetPixel Function
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Retrieves value of pixel at the specified coordinates in 24-bit RGB image.

NResul t N_API NRgbl mageCet Pi xel (
HNI mage hl nage,
NUl nt X,
NUI nt vy,
NRgb * pVal ue

Parameters
hl mage [in] Handle to image.
X [in] Specifies x-coordinate of the pixel.
y [in] Specifiesy-coordinate of the pixel.
pVal ue [out] Pointer to NRgb that receives pixel
value.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hl mage or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE X is greater than or equal to image width.
- Or -

y isgreater than or equal to image height.

N_E FORMAT Image pixel format is not equal to npf Rgb.

See Also
NRgblmage Module | HNImage | NRgb | NRgbl mageSet Pi xel
6.3.8.2. NRgblmageSetPixel Function

Sets value of pixel at the specified coordinates in 24-bit RGB image.

NResul t N_API NRgbl mageSet Pi xel (
HNI mrage hl nage,
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NUl nt X,
NUI nt vy,
const NRgb * pVal ue

Parameters
hl mage [in] Handle to image.
X [in] Specifies x-coordinate of the pixel.
y [in] Specifiesy-coordinate of the pixel.
pVal ue [in] Pointer to NRgb that specifies new pixel

value.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hl mage or pVal ue isNULL.

N_E ARGUMENT OUT OF RANGE

X is greater than or equal to image width.
- Or -

y isgreater than or equal to image height.

N_E _FORMAT

Image pixel format is not equal to npf Rgb.

See Also

NRgblmage Module | HNImage | NRgb | NRgbl mageGet Pi xel

6.3.9. Tiff Module

Provides functionality for loading imagesin TIFF format.

Header file: Ti ff . h.

Functions

Ti f f Loadl mageFronFi | e

Loads image from TIFF file.
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Ti f f Loadl mageFr omVenory L oads image from memory buffer contain-
ing TIFFfile.

See Also

NImages Library

6.3.9.1. TiffLoadlmageFromFile Function

Loads image from TIFF file.

NResul t N_API TiffLoadl mageFrontFil e(
const NChar * szFil eNane,
HNI mage * pHI mage

Parameters
szFi | eNane [in] Points to string that specifiesfile name.
pH mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT NULL szFi | eNanme or pHI nage isNULL.

N_E FORMAT Format of file specified by szFi | eNane is
invalid.

Remarks

Thisisalow-level function and can be changed in future version of the library.
See Also

Tiff Module | HNImage | Ti f f Loadl mageFr omvVenory
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6.3.9.2. TiffLoadlmageFromMemory Function

L oads image from memory buffer containing TIFF file.

NResult N_API TiffLoadl mageFr omvenor y(
const void * buffer,
NSi zeType bufferLengt h,
HNI mage * pHI mage

Parameters
buf f er [in] Pointer to memory buffer.
buf f er Length [in] Length of memory buffer.
pH mage [out] Pointer to HNImage that receives
handle to loaded image.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf f er isNULL and buf f er Lengt his
not equal to zero.

_Or_

pHI mage isNULL.

N_E FORMAT Format of file contained in buffer specified
by buf f er isinvalid.

Remarks
Thisisalow-level function and can be changed in future version of the library.
See Also

Tiff Module | HNImage | Ti f f Loadl mageFr onFi | e

6.4. VFExtractor Library
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Provides functionality for extracting Neurotechnologija Finger Records from fingerprint im-
ages using VeriFinger algorithm.

Import library (Windows): VFExtractor.dl | .lib.
DLL (Windows): VFExtractor.dl | .

Shared object (Linux): | i bVFEXxt ract or. so.
Requirements (Windows):

* NCore.dlI.

* NFRecord. dl I.

Requirements (Linux):

* | i bNCore. so.
* | i bNFRecord. so.

Modules

V FExtractor Provides functionality for extracting Neuro-
technologija Finger Records (NFRecords)
from fingerprint images using VeriFinger al-
gorithm encapsulated in Neurotechnologija
Fingerprint Features Extractor VF
(VFEXxtractor) object.

6.4.1. VFExtractor Module

Provides functionality for extracting Neurotechnologija Finger Records (NFRecords) from
fingerprint images using VeriFinger agorithm encapsulated in Neurotechnol ogija Fingerprint
Features Extractor VF (VFExtractor) object.

Header file: VFExt r act or . h (includes VFExt r act or Par ans. h and VFEX-
tractor Types. h).

Functions
Vf eCopyPar anet er s Copies parameter values from one VFEXx-
tractor to another.
Vf eCreate Creates a V FExtractor.
Vf eExt r act Extracts a packed NFRecord from the image
using the specified VFExtractor.
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Vf eExt r act From nage Extracts a packed NFRecord from the NIm-
age using the specified VFExtractor.

Vf eExt r act Unpacked Extracts a NFRecord from the image using
the specified VFExtractor.

Vf eExt ract UnpackedFr om nage Extracts a NFRecord from the NImage using
the specified VFExtractor.

Vf eFr ee Deletes the VFExtractor. After the object is
deleted the specified handle is no longer val-
id.

Vf eGeneral i ze Generalizes count features collections to
single features collection.

Vf eGener al i zeUnpacked Generalizes count features collections to
single features collection.

Vf eGet MaxTenpl at eSi ze Retrieves maximal size of packed NFRecord
the specified VFEXxtractor can extract.

Vf eCet Par anet er Retrieves value of the specified parameter of
the specified VFExtractor.

Vf el sRegi st ered Checksif VFExtractor library is registered.

Vf eReset Sets default values for all parameters of the

specified VFExtractor.

Vf eSet Par anet er Sets value of the specified parameter of the
specified VFExtractor.

Enumerations

VfeReturnedimage Specifies kind of image returned after ex-
traction using VFExtractor.
VfeTemplateSize
Types
HV FExtractor Handle to VFExtractor object.
Macros
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VFE_MODE_ATMEL_FINGERCHIP

The mode for Atmel FingerChip sensor.

VFE_MODE_AUTHENTEC_AES2501B

The mode for Authentec AES2501B sensor.

VFE_MODE_AUTHENTEC_AES4000

The mode for Authentec AES4000 sensor.

VFE_MODE_AUTHENTEC_AFS2

The mode for Authentec AF-S2 sensor.

VFE_MODE_BIOMETRIKA_FX2000

The mode for Biometrika FX 2000 scanner.

VFE_MODE_BIOMETRIKA_FX3000

The mode for Biometrika FX3000 scanner.

VFE_MODE_BMF_BLP100

The mode for BMF BLP100 scanner.

VFE_MODE_CROSSMATCH_VERIFIER
300

The mode for CrossMatch Verifier 300
scanner.

VFE_MODE_DIGENT 1ZZIX

The mode for Digent 1zzix scanner.

VFE_MODE_DIGITALPERSONA_UARE
U

The mode for Digital Persona U.are.U scan-
ner.

VFE_MODE_ETHENTICA

The mode for Ethentica scanner.

VFE_MODE_FUJTSU_MBF200

The mode for Fujitsu MBF200 scanner.

VFE_MODE_FUTRONIC_FS80

The mode for Futronic's FS80 scanner.

VFE_MODE_GENERAL

The general mode.

VFE_MODE_IDENTICATORTECHNOLO
GY_DF90

The mode for Identicator Technology DF90
scanner.

VFE_MODE_IDENTIX_DFR2090

The mode for Identix DFR2090 scanner.

VFE_MODE_IDENTIX_TOUCHVIEW

The mode for Identix TouchView scanner.

VFE_MODE_KEYTRONIC_SECUREDES
KTOP

The mode for Keytronic Secure Desktop
scanner.

VFE_MODE_LIGHTUNING_LTTC500

The mode for LighTuning LTT-C500 scan-
ner.

VFE_MODE_NITGEN_FINGKEY_HAMS
TER

The mode for NITGEN Fingkey Hamster
scanner.

VFE_MODE_PRECISEBIOMETRICS_100
CS

The mode for Precise Biometrics 100CS
scanner.

VFE_MODE_SECUGEN_HAMSTER

The mode for Secugen Hamster scanner.

VFE_MODE_STARTEK_FM200

The mode for Startek FM 200 sensor.

VFE_MODE_TACOMA_CMOS

The mode for Tacoma CM OS sensor.
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VFE_MODE_TESTECH_BIOI

The mode for Testech Bio-i sensor.

VFE_MODE_UPEK_TOUCHCHIP

The mode for UPEK TouchChip sensor.

VFEP_COPYRIGHT

|dentifier specifying library copyright static
read-only parameter of type
N_TYPE_STRING.

VFEP_GENERALIZATION_MAXIMAL_
ROTATION

Maximal rotation of two features collection
to each other. Must be in range 0°..180°.

VFEP_GENERALIZATION_THRESHOL
D

Has the same meaning for features general-
ization as
VFMP_MATCHING_THRESHOLD para-
meter for features matching.

VFEP_MODE |dentifier specifying mode (parameter value
set) parameter of type N_TYPE_UINT.
Parameter value can be one of the
VFE_MODE_XXX.

VFEP_NAME Identifier specifying library name static

read-only parameter of type
N_TYPE_STRING.

VFEP_QUALITY_THRESHOLD

Identifier specifiesimage quality threshold.

VFEP_RETURNED_IMAGE

Identifier specifying kind of image returned
after extraction parameter of type
N_TYPE_INT. Parameter value can be one
of the VfeReturnedl mage enumeration
members.

VFEP_TEMPLATE_SIZE

| dentifier specifying template size paramet-
er. Parameter value can be one of the
VfeTemplateSize enumeration members.

VFEP_USE_QUALITY

VFEP VERSION_HIGH

Identifier specifying high part of library ver-
sion static read-only parameter of type
N_TYPE_UINT. Two high-order bytes of
parameter value specify major version and
two low-order bytes - minor version.

VFEP VERSION_LOW

Identifier specifying low part of library ver-
sion static read-only parameter of type
N_TYPE_UINT. Two high-order bytes of
parameter value specify major (build) ver-
sion and two low-order bytes - minor
(release) version.

Copyright © 2006 Neurotechnologija

201



Reference (C/C++)

See Also

VFExtractor Library

6.4.1.1. VfeCopyParameters Function

Copies parameter values from one V FExtractor to another.

NResul t N_API VfeCopyPar anet er s(

HVFExt r act or hDst Extract or,

HVFExt ract or hSrcExtractor

Parameters

hDst Ext r act or

[in] Handle to the destination V FEXxtractor
object.

hSr cExtract or

[in] Handle to the source V FExtractor ob-
ject.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hDst Extract or or hSr cExt r act or is
NULL.

See Also
V FExtractor Module | HV FExtractor
6.4.1.2. VfeCreate Function

Creates a V FExtractor.

NResul t N_API VfeCreat e(
HVFExtractor * pHExtractor

DE

Parameters
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pHEXt r act or

[out] Pointer to HV FExtractor that receives
handle to created V FExtractor object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

pHExt r act or isNULL.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using Vf eFr ee function.

See Also

V FExtractor Module | HVFExtractor | Vf eFr ee

6.4.1.3. VfeExtract Function

Extracts a packed NFRecord from the image using the specified VFExtractor.

NResul t N_API VfeExtract (
HVFExtract or hExtractor,
NUShort wi dt h,
NUShort hei ght,
NSi zeType stri de,
NUShort horzResol uti on,
NUShort vert Resol uti on,
NByte * pixels,
NFPosi ti on position,

NFI npr essi onType i npressi onType,

void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters
hExt r act or [in] Handle to the V FEXxtractor object.
wi dt h [in] Specifiesimage width.
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hei ght

[in] Specifiesimage height.

stride

[in] Specifies length of theimage row in
bytes.

hor zResol uti on

[in] Specifies horizontal resolution in pixels
per inch of the image.

vert Resol uti on

[in] Specifies vertical resolution in pixels
per inch of the image.

pi xel s [in, out] Pointer to memory block containing
image pixels.
posi tion [in] Specifiesfinger position.

i mpr essi onType

[in] Specifiesimpression type.

buf fer

[out] Pointer to memory buffer to store ex-

tracted packed NFRecord.

bufferSi ze [in] Size of memory buffer to store extracted
packed NFRecord.

pSi ze [out] Pointer to NSizeType that receives size

of extracted packed NFRecord.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT

strideislessthanw dt h.
-or-

posi ti onisinvalid.

-or-

i mpressi onType isinvalid.
-or-

buf f er Si ze islessthan needed to store
extracted packed NFRecord.
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Error Code Condition
N_E ARGUMENT_NULL hExt ract or, pi xel s, buffer or
pSi ze isNULL.

N_E ARGUMENT_OUT_OF RANGE wi dt h or hei ght iszero.
- Or -

hor zResol uti onorvert Resol u-
t i on isout of supported range.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. Vf eGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.

Image islow quality if through buf f er returns NULL and pSi ze - zero.
See Also

VFExtractor Module | HVFExtractor | Vf eGet MaxTenpl at eSi ze | Vf eExt ract Un-
packed | Vf eExt r act Fr onl nage

6.4.1.4. VfeExtractFromlmage Function

Extracts a packed NFRecord from the NImage using the specified VFExtractor.

NResul t N_API VfeExtract From nage(
HVFExt r act or hExtractor,
HNI mrage hl nage,
NFPosi tion position,
NFI npr essi onType i npressi onType,
void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters

hExt r act or [in] Handle to the V FEXxtractor object.
hl mage [in] Handle to the image.

posi tion [in] Specifies finger position.

I npr essi onType [in] Specifiesimpression type.
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buf fer [out] Pointer to memory buffer to store ex-
tracted packed NFRecord.

bufferSi ze [in] Size of memory buffer to store extracted
packed NFRecord.

pSi ze [out] Pointer to NSizeType that receives size
of extracted packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT hl mage isinvalid.
- Or -

posi ti onisinvalid.

-or-

i mpr essi onType isinvalid.
-or-

buf f er Si ze islessthan needed to store
extracted packed NFRecord.

N_E ARGUMENT_NULL hExt r act or, hl mage, buf f er or
pSi ze isNULL.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. Vf eGet MaxTem
pl at eSi ze function should be used to learn the size needed for allocation.

Imageislow quality if through buf f er returnsNULL and pSi ze - zero.
See Also

V FExtractor Module | HVFExtractor | HNImage | Vf eGet MaxTenpl at eSi ze | Vf eEx-
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tract | Vf eExtract UnpackedFr om mage

6.4.1.5. VfeExtractUnpacked Function

Extracts a NFRecord from the image using the specified VFEXxtractor.

NResul t N_API VfeExtract Unpacked(
HVFExt ract or hExtractor,
NUShort wi dt h,

NUShort hei ght,

NSi zeType stri de,

NUShort hor zResol uti on,

NUShort vert Resol uti on,

NByt e * pixel s,

NFPosi tion position,

NFI npr essi onType i npressi onType,
HNFRecord * pHRecord

Parameters

hExt r act or [in] Handle to the V FEXxtractor object.
wi dt h [in] Specifiesimage width.

hei ght [in] Specifiesimage height.

stride [in] Specifieslength of the image row in

bytes.

hor zResol uti on

[in] Specifies horizontal resolution in pixels
per inch of theimage.

vert Resol uti on

[in] Specifies vertical resolution in pixels
per inch of the image.

pi xel s [in, out] Pointer to memory block containing
image pixels.
posi tion [in] Specifiesfinger position.

i npr essi onType

[in] Specifiesimpression type.

pHRecor d

[out] Pointer to HNFRecord that receives
handle to created NFRecord object contain-
ing extracted template.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT stri de islessthanwi dt h.
- Or -

posi ti onisinvalid.
_Or_

i mpressi onType isinvalid.

N_E ARGUMENT_NULL hExt ract or, pi xel s or pHRecord is
NULL.

N_E ARGUMENT_OUT_OF RANGE wi dt h or hei ght iszero.
- Or -

hor zResol uti on orvert Resol u-
t i on isout of supported range.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.
Image islow quality if through pHRecor d returns NULL.

See Also

V FExtractor Module | HV FExtractor | HNFRecord | Vf eExt r act | Vf eExt r act Un-
packedFr om nage

6.4.1.6. VfeExtractUnpackedFromIimage Function

Extracts a NFRecord from the NImage using the specified VFExtractor.

NResul t N_API VfeExtract UnpackedFrom mage(
HVFExtract or hExtractor,
HNI mrage hl nage,
NFPosi tion position,
NFI npr essi onType i npressi onType,
HNFRecord * pHRecord

Parameters
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hExt r act or [in] Handle to the V FEXxtractor object.

hl mage [in] Handle to the image.

position [in] Specifiesfinger position.

i mpr essi onType [in] Specifiesimpression type.

pHRecor d [out] Pointer to HNFRecord that receives
handle to created NFRecord object contain-
ing extracted template.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT hl mage isinvalid.
-or-

posi tionisinvalid.
-or-

i npr essi onType isinvalid.

N_E ARGUMENT_NULL hExt r act or, hl mage or pHRecor d is
NULL.

Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.
Imageislow quality if through buf f er returnsNULL and pSi ze - zero.
See Also

VFExtractor Module | HVFExtractor | HNImage | HNFRecord | Vf eExt r act Fr o mage |
Vf eExt r act Unpacked

6.4.1.7. VfeFree Function

Deletes the VFExtractor. After the object is deleted the specified handle is no longer valid.

Copyright © 2006 Neurotechnologija 209



Reference (C/C++)

voi d N_API VfeFreeg(
HVFExt ract or hExtract or

DE

Parameters

hExt r act or [in] Handle to the VFEXxtractor object.

Remarks
If hExt ract or isNULL, does nothing.
See Also

V FExtractor Module | HV FExtractor

6.4.1.8. VfeGeneralize Function

Generalizes count features collections to single features collection.

NResul t N_API VfeCeneralize(
HVFExt ract or hExtractor,
NI nt tenpl at eCount,
const void * * arTenpl ates,
const NSi zeType * arTenpl at eSi zes,
void * buffer,
NSi zeType bufferSize,
NSi zeType * pSi ze,
Nl nt * pBaseTenpl at el ndex

Parameters

hExt r act or [in] Handle to the V FEXxtractor object.

t enpl at eCount [in] The templates count.

ar Tenpl at es [in] Pointer to void * that receives pointer to
memory block containing templates array.

ar Tenpl at eSi zes [in] Pointer to array of NSizeType that con-
tains sizes of each template.

buf f er [out] Pointer to memory buffer to store gen-
eralized template.

bufferSi ze [in] Size of memory buffer to store general-
ized template.
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pSi ze

[out] Pointer to NSizeType that receives size
of template.

pBaseTenpl at el ndex

Index of main generalization template.

Return Values

If methods can not generalize templates, function returns through pSi ze zero and through

buf f er - NULL.

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT

Oneof ar Tenpl at es templateisNULL.

N_E ARGUMENT NULL

hExt ract or,ar Tenpl at es, ar Tem
pl at eSi zes, buf f er, pSi ze, or pBa-
seTenpl at el ndex isNULL.

N_E_ARGUMENT OUT_OF RANGE

t enpl at eCount islessor greater than
NFG_MIN_TEMPLATES.

N_E_OUT_OF MEMORY

There was not enough memory.

See Also

VFExtractor Module | HV FExtractor | HNFRecord | Vf eExt r act | Vf eGener al i zeUn-

packed

6.4.1.9. VfeGeneralizeUnpacked Function

Generalizes count features collections to single features collection.

NResul t N_API VfeGeneralizeUnpacked(
HVFExt ract or hExtractor,
NI nt tenpl at eCount,
const void * * arTenpl ates,

const NSi zeType * ar Tenpl at eSi zes,

HNFRecord * pHRecord,
NI nt * pBaseTenpl at el ndex

Parameters
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hExt r act or [in] Handle to the V FEXxtractor object.
t enpl at eCount [in] The templates count.
ar Tenpl at es [in] Pointer to void * that receives pointer to

memory block containing templates array.

ar Tenpl at eSi zes [in] Pointer to array of NSizeType that con-
tains sizes of each template.

pHRecor ou inter to ecor receives
HR d t] Pointer to HNFRecord that

handle to created NFRecord object contain-
ing generalized templ ate.

pBaseTenpl at el ndex Index of main generalization template.

Return Values
If methods can not generalize templates, function returns through pHRecor d - NULL.
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT Oneof ar Tenpl at es templateisNULL.
N_E_ARGUMENT_NULL hExt r act or, ar Tenpl at es, ar Tem

pl at eSi zes, pHRecor d, or pBa-
seTenpl at el ndex isNULL.

N_E ARGUMENT _OUT_OF RANGE t enpl at eCount islessor greater than
NFG_MIN_TEMPLATES.

N_E OUT_OF MEMORY There was not enough memory.

See Also
VFExtractor Module | HV FExtractor | HNFRecord | Vf eExt r act | Vf eGener al i ze
6.4.1.10. VfeGetMaxTemplateSize Function

Retrieves maximal size of packed NFRecord the specified VFEXxtractor can extract.

NResul t N_API VfeGet MaxTenpl at eSi ze(
HVFExtract or hExtractor,
NSi zeType * pSize
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Parameters
hExt r act or [in] Handle to the V FEXxtractor object.
pSi ze [out] Pointer to NSizeType that receives

maximal template size.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hExt ract or or pSi ze isNULL.

See Also

V FExtractor Module | HV FExtractor

6.4.1.11. VfeGetParameter Function

Retrieves value of the specified parameter of the specified VVFExtractor.

NResul t N_API VfeGet Par anet er (
HVFExt ract or hExtractor,
NUl nt paraneterld,
void * pVal ue

Parameters

hExt r act or

[in] Handle to the VFExtractor object. Can
be NULL if retrieving static parameter
value.

par aneterld

[in] Identifier of the parameter to retrieve.

pVal ue

[out] Pointer to variable that receives para-
meter value.

Return Values
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If the function succeeds and par anet er | d specifiesaN_TYPE_STRING type parameter,
and pVal ue isNULL, the return value is length of the string (not including the NULL-
terminator) pVal ue should point to.

If the function succeeds and pVal ue isnot NULL, thereturn valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL par anet er | d specifies anon-static para-
meter and hExt r act or isNULL.

- Or -
par anet er | d specifiesa

non-N_TYPE_STRING type parameter and
pVal ue isNULL.

N_E PARAMETER par anet er | d isinvalid.

Remarks
The following values can be used for par anet er | d:

VFEP_COPYRIGHT
VFEP_GENERALIZATION_THRESHOLD
VFEP_GENERALIZATION_MAXIMAL_ROTATION
VFEP_MODE

VFEP_NAME

VFEP_TEMPLATE_SIZE
VFEP_RETURNED_IMAGE

VFEP_VERSION_HIGH

VFEP_VERSION_LOW

To learn the type of the parameter pass value obtained with NParameterM akel d macro using
N_PC TYPE_ID code and the parameter id viapar amet er | d parameter and pointer to
NInt that will receive one of N_TYPE_ XXX viapVal ue parameter. hExt r act or can be
NULL inthis case.

See Also

VFExtractor Module | HVFExtractor | Vf eSet Par anet er

6.4.1.12. VfelsRegistered Function

Checksif VFExtractor library is registered.
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NBool N_API Vfel sRegi stered(void);

Return Values

NTrueif library isregistered, NFal se otherwise.
See Also

VFExtractor Module

6.4.1.13. VfeReset Function

Sets default values for all parameters of the specified VFExtractor.

NResul t N_API VfeReset (
HVFExt ract or hExtract or

DE

Parameters

hExt r act or [in] Handle to the V FEXxtractor object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hExt ract or isNULL.
See Also

V FExtractor Module | HV FExtractor

6.4.1.14. VfeReturnedlmage Enumeration

Specifies kind of image returned after extraction using V FExtractor.

typedef enum VfeReturnedl mage_ { } VfeReturnedl nage;

Members
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vferiBinarized Binarized (filtered) image is written to the
image used for extraction.

vferi None The image used for extraction isleft un-
changed.

vferi Skel et oni zed Skeletonized image is written to the image

used for extraction.

See Also

V FExtractor Module

6.4.1.15. VfeSetParameter Function

Sets value of the specified parameter of the specified VFExtractor.

NResul t N_API VfeSet Paranet er (
HVFExt r act or hExtractor,
NUI nt paramnet er | d,
const void * pVal ue

Parameters
hExt ract or [in] Handle to the VFEXxtractor object. Can
be NULL if setting static parameter value.
paraneterld [in] Identifier of the parameter to set.
pVal ue [in] Pointer to the parameter value to set.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT NULL pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE Argument value is out of range.

N_E PARAMETER Parameter ID isinvalid.

Copyright © 2006 Neurotechnologija 216



Reference (C/C++)

Remarks
The following values can be used for par anet er | d:

* VFEP_GENERALIZATION_THRESHOLD
VFEP_GENERALIZATION_MAXIMAL_ROTATION
VFEP_MODE

VFEP_RETURNED_IMAGE
VFEP_TEMPLATE_SIZE

To learn the type of the parameter pass value obtained with NParameterM akel d macro using

N_PC TYPE_ID code and the parameter id viapar anmet er | d parameter and pointer to

NInt that will receive one of N_TYPE_XXX viapVal ue parameter. hExt r act or can be

NULL inthis case.

See Also

VFExtractor Module | HVFExtractor | Vf eCGet Par anet er

6.4.1.16. VfeTemplateSize Enumeration

typedef enum VfeTenpl ateSize_ { } VfeTenpl ateSi ze;

Members

vfetsLarge

vf et sSmal |

See Also

V FExtractor Module

6.5. FPScannerMan Library

Provides functionality for working with scanners.

Import library (Windows): FPScanner Man. dl | . i b.
DLL (Windows): FPScanner Man. dl | .

Requirements (Windows):

* NCore.dlI.
* Nl mages. dl |.
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Modules
FPScanner One instance represents one physical device.
FPScannerMan Scanners manager enumerates, creates scan-

ners.

6.5.1. FPScanner Module

One instance represents one physical device.

Header filee FPScanner . h (includes NI mage. h).

Functions

FPScanner Cal | back

FPScanner Get I D

Gets associated device identifier.

FPScanner | mageScannedCal | back

FPScanner | sCapt uri ng

Checks scanner status.

FPScanner Set Fi nger Pl acedCal | -
back

FPScanner Set Fi nger Renoved-
Cal | back

FPScanner Set | mageScannedCal | -
back

FPScanner Set | sCapt ur -
i ngChangedCal | back

FPScanner St art Capt uri ng

Starts capturing fingerprint image from cer-
tain device.

FPScanner St ar t Capt ur i ngFor -
Onel mage

Starts capturing one fingerprint image from
certain device.

FPScanner St opCapt uri ng

Stops capturing fingerprint image.

Types

HFPScanner

Handle to HFPScanner object.
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6.5.1.1. FPScannerCallback Function

typedef void (N_CALLBACK * FPScanner Cal | back) (
HFPScanner hScanner,
void * pParam

Parameters

hScanner [in] Handle to the FPScanner object.

pPar am

See Also

HFPScanner

6.5.1.2. FPScannerGetID Function

Gets associated device identifier.

NResul t N_API FPScanner Get | I
HFPScanner hScanner,
NChar * pVal ue

Parameters
hScanner [in] Handle to the FPScanner object.
pVal ue [out] Pointer to string that receives scanner
identifier.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hScanner isNULL.
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See Also

HFPScanner

6.5.1.3. FPScannerimageScannedCallback Function

typedef void (N_CALLBACK * FPScanner | mageScannedCal | back) (
HFPScanner hScanner,
HNI mage hl mage
void * pParam

Parameters
hScanner [in] Handle to the FPScanner object.
hl mage [in] Handle to image.
pPar am

See Also

HFPScanner | HNImage

6.5.1.4. FPScannerlsCapturing Function

Checks scanner status.

NResul t N_API FPScanner| sCapt uri ng(
HFPScanner hScanner,
NBool * pVal ue

Parameters
hScanner [in] Handle to the FPScanner object.
pVal ue [out] Pointer to NBool that receives value
indicating whether scanner is already captur-
ing.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL hScanner or pVal ue isNULL.
See Also

HFPScanner

6.5.1.5. FPScannerSetFingerPlacedCallback Function

NResul t N_API FPScanner Set Fi nger Pl acedCal | back(
HFPScanner hScanner,
FPScanner Cal | back pCal | back,
void * pParam

Parameters

hScanner [in] Handle to the FPScanner object.

pCal | back

pPar am

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hScanner isNULL.
See Also

HFPScanner | FPScannerCallback

6.5.1.6. FPScannerSetFingerRemovedCallback Function

NResul t N_API FPScanner Set Fi nger RenovedCal | back(
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HFPScanner hScanner,

FPScanner Cal | back pCal | back,

voi d * pParam

Parameters

hScanner

[in] Handle to the FPScanner object.

pCal | back

pPar am

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hScanner isNULL.

See Also

HFPScanner | FPScannerCallback

6.5.1.7. FPScannerSetimageScannedCallback Function

NResul t N_API FPScanner Set | mageScannedCal | back(

HFPScanner hScanner,

FPScanner | mageScannedCal | back pCal | back,

voi d * pParam

Parameters

hScanner

[in] Handle to the FPScanner object.

pCal | back

pPar am

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hScanner isNULL.
See Also

HFPScanner | FPScannerlmageScannedCallback

6.5.1.8. FPScannerSetisCapturingChangedCallback Function

NResul t N_API FPScanner Set | sCapt uri ngChangedCal | back(
HFPScanner hScanner,
FPScanner Cal | back pCal | back,
void * pParam

Parameters

hScanner [in] Handle to the FPScanner object.

pCal | back

pPar am

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hScanner isNULL.
See Also

HFPScanner | FPScannerCallback

6.5.1.9. FPScannerStartCapturing Function
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Starts capturing fingerprint image from certain device.

NResult N_API FPScanner St art Capt uri ng(
HFPScanner hScanner

DE

Parameters

hScanner [in] Handle to the FPScanner object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hScanner or pVal ue isNULL.
N_E FAILED Unspecified error has occurred.
N_E INVALID_OPERATION The scanner is aready capturing.
N_E NOT_REGISTERED Moduleis not registered.

See Also

HFPScanner

6.5.1.10. FPScannerStartCapturingForOnelmage Function

Starts capturing one fingerprint image from certain device.

NResult N_API FPScanner St art Capt uri ngFor Onel mage(
HFPScanner hScanner

DE

Parameters

hScanner [in] Handle to the FPScanner object.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hScanner or pVal ue isNULL.

N_E_FAILED

Unspecified error has occurred.

N_E_INVALID_OPERATION

The scanner is already capturing.

N_E_NOT_REGISTERED

Moduleis not registered.

See Also

HFPScanner

6.5.1.11. FPScannerStopCapturing Function

Stops capturing fingerprint image.

NResul t N_API FPScanner St opCapt uri ng(

HFPScanner hScanner

)

Parameters

hScanner

[in] Handle to the FPScanner object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hScanner isNULL.

See Also

HFPScanner
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6.5.2. FPScannerMan Module

Scanners manager enumerates, creates scanners.

Header filee FPScanner Man. h (includes FPScanner . h).

Functions
FPScanner ManGet Scanner Retrieves the scanner at the specified index.
FPScanner ManGet Scanner Byl D Retrieves the scanner by specified identifier.
FPScanner ManCGet Scanner Count Retrieves the number of scanners.
FPScanner Manl nitiali ze Initializes ScannerMan library.
FPScanner Manl sRegi st er ed Checks if ScannerMan library is registered.

FPScanner ManScanner Cal | back

FPScanner ManSet Scanner Added-
Cal | back

FPScanner ManSet Scanner Re-
nmovedCal | back

FPScanner ManUni nitiali ze Uninitializes ScannerMan library.

6.5.2.1. FPScannerManGetScanner Function

Retrieves the scanner at the specified index.

NResul t N_API FPScanner ManGet Scanner (
NI nt i ndex,
HFPScanner * pVal ue

Parameters
i ndex [in] Index of scanner to retrieve.
pVal ue [out] Points to HFPScanner that receives
handle to FPScanner.

Return Values

If the function succeeds, the return valueisN_OK.
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If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT_NULL pVal ue isNULL.

N_E INVALID OPERATION Zero initialized FPScannerMan objects.
See Also
HFPScanner

6.5.2.2. FPScannerManGetScannerByID Function

Retrieves the scanner by specified identifier.

NResul t N_API FPScanner ManGet Scanner Byl D(
const NChar * szl D,
HFPScanner * pVal ue

Parameters

szI D [in] Points to string that specifies the scan-
ner.

pVal ue [out] Points to HFPScanner that receives
handle to FPScanner.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E_ARGUMENT_NULL pVal ue isNULL.

N_E INVALID_OPERATION Zero initialized FPScannerMan objects.
See Also
HFPScanner
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6.5.2.3. FPScannerManGetScannerCount Function

Retrieves the number of scanners.

NResul t N_API FPScanner ManGet Scanner Count (
NI nt * pVal ue

DE

Parameters

pVal ue

[out] Pointer to NInt that receives number of
scanners.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

pVal ue isNULL.

N_E INVALID OPERATION

Zero initialized FPScannerMan objects.

6.5.2.4. FPScannerManlnitialize Function

Initializes ScannerMan library.

NResul t N_API FPScanner Manl nitialize(void);

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_FAILED

Unspecified error has occurred.

6.5.2.5. FPScannerManlIsRegistered Function
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Checksif ScannerMan library is registered.

NBool N_API FPScanner Manl sRegi st er ed(voi d);

Return Values

NTrueif library isregistered, NFal se otherwise.

6.5.2.6. FPScannerManScannerCallback Function

typedef void (N_CALLBACK * FPScanner ManScanner Cal | back) (
const NChar * szScanner| D,
voi d * pParam

Parameters

szScanner| D

pPar am

6.5.2.7. FPScannerManSetScannerAddedCallback Function

NResul t N_API FPScanner ManSet Scanner AddedCal | back(
FPScanner ManScanner Cal | back pCal | back,
void * pParam

Parameters

pCal | back

pPar am

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E INVALID_OPERATION FPScannerMan is not initialized.
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See Also

FPScannerM anScannerCallback

6.5.2.8. FPScannerManSetScannerRemovedCallback Function

NResult N_API FPScanner ManSet Scanner RenovedCal | back(
FPScanner ManScanner Cal | back pCal | back,
void * pParam

Parameters

pCal | back

pPar am

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E INVALID_OPERATION FPScannerMan is not initialized.
See Also

FPScannerM anScannerCallback

6.5.2.9. FPScannerManUninitialize Function

Uninitializes ScannerMan library.

void N_API FPScanner ManUni niti alize(void);

See Also

FPScannerManlnitialize

6.6. VFMatcher Library

Provides functionality for comparing Neurotechnologija Finger Records using VeriFinger al-
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gorithm.

Import library (Windows): VFMat cher . dl | . 1ib.
DLL (Windows): VFMat cher . dl | .

Shared object (Linux): | i bVFMat cher . so.
Requirements (Windows):

* NCore.dlI.

* NFRecord. dl I.

Requirements (Linux):

* | i bNCore. so.
* | i bNFRecord. so.

Modules

VFMatcher Provides functionality for comparing Neuro-
technologija Finger Records (NFRecords)
using VeriFinger algorithm encapsulated in
Neurotechnologija Finger Matcher VF
(VFMatcher) object.

6.6.1. VFMatcher Module

Provides functionality for comparing Neurotechnologija Finger Records (NFRecords) using
VeriFinger algorithm encapsulated in Neurotechnologija Finger Matcher VF (VFMatcher)
object.

Header file: VFMat cher . h (includes VFMat cher Par ans. h and Vi nivat chDe-
tails.h).

Functions

Vf nCopyPar anet er s Copies parameter values from one
VFMatcher to another.

Vf nCr eat e Creates a VFMatcher.

Vf nfr ee Deletesthe VFMatcher. After the object is
deleted the specified handle is no longer val-
id.
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Vf nGet Par anet er

Retrieves value of the specified parameter of
the specified VFMatcher.

Vi m denti f yEnd

Ends identification using the specified
VFMatcher.

Vf m dent i f yNext

Compares the specified packed NFRecord
with the one identification was started with
using the specified VFMatcher.

Vifm dentifyStart

Starts identification with the specified
packed NFRecord using the specified
VFMatcher.

Vi m sRegi st er ed

Checksif VFMatcher library is registered.

Vf mvat chDet ai | sFr ee

Deletes VfmMatchDetails.

Vf mReset

Sets default values for all parameters of the
specified VFMatcher.

Vf nBet Par anet er

Sets value of the specified parameter of the
specified VFMatcher.

Vinmverify

Compares two packed NFRecords using the
specified VFMatcher.

Structures

VimMatchDetails

Represents details of matching performed
with VFMatcher.

Types

HVFMatcher

Handle to VFMatcher object.

See Also

VFMatcher Library

Macros

VFM_MODE_ATMEL_FINGERCHIP

The mode for Atmel FingerChip sensor.

VFM_MODE_AUTHENTEC_AES2501B

The mode for Authentec AES2501B sensor.
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VFM_MODE_AUTHENTEC_AES4000

The mode for Authentec AES4000 sensor.

VFM_MODE_AUTHENTEC_AFS2

The mode for Authentec AF-S2 sensor.

VFM_MODE_BIOMETRIKA_FX2000

The mode for Biometrika FX2000 scanner.

VFM_MODE_BIOMETRIKA_FX3000

The mode for Biometrika FX3000 scanner.

VFM_MODE_BMF_BLP100

The mode for BMF BLP100 scanner.

VFM_MODE_CROSSMATCH_VERIFIER
300

The mode for CrossMatch Verifier 300
scanner.

VFM_MODE_DIGENT 1ZZIX

The mode for Digent 1zzix scanner.

VFM_MODE_DIGITALPERSONA_UARE
U

The mode for Digital Persona U.are.U scan-
ner.

VFM_MODE_ETHENTICA

The mode for Ethentica scanner.

VFM_MODE_FUJTSU_MBF200

The mode for Fujitsu MBF200 scanner.

VFM_MODE_FUTRONIC_FS80

The mode for Futronic's FS80 scanner.

VFM_MODE_GENERAL

The general mode.

VFM_MODE_IDENTICATORTECHNOL
OGY_DF90

The mode for Identicator Technology DF90
scanner.

VFM_MODE_IDENTIX_DFR2090

The mode for Identix DFR2090 scanner.

VFM_MODE_IDENTIX_TOUCHVIEW

The mode for Identix TouchView scanner.

VFM_MODE_KEYTRONIC_SECUREDE
SKTOP

The mode for Keytronic Secure Desktop
scanne.

VFM_MODE_LIGHTUNING_LTTC500

The mode for LighTuning LTT-C500 scan-
ner.

VFM_MODE_NITGEN_FINGKEY_HAM
STER

The mode for NITGEN Fingkey Hamster
scanner.

VFM_MODE_PRECISEBIOMETRICS 10
0CS

The mode for Precise Biometrics 100CS
scanner.

VFM_MODE_SECUGEN_HAMSTER

The mode for Secugen Hamster scanner.

VFM_MODE_STARTEK_FM200

The mode for Startek FM 200 sensor.

VFM_MODE_TACOMA_CMOS

The mode for Tacoma CM OS sensor.

VFM_MODE_TESTECH_BIOI

The mode for Testech Bio-i sensor.

VFM_MODE_UPEK_TOUCHCHIP

The mode for UPEK TouchChip sensor.
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VFMP_COPYRIGHT

Identifier specifying library copyright static
read-only parameter of type
N_TYPE_STRING.

VFMP_MATCHING_THRESHOLD

Identifier specifying matching threshold
(biggest alowed FAR) parameter of type
N_TYPE_INT. Parameter valueis equal to -
12 * 10g10(FAR) and must be not less than
zero (for example, 48 for FAR = 0.01%).

VFMP_MAXIMAL_ROTATION

| dentifier specifying modulus of maximal
rotation allowed between two matched
NFRecords parameter of type

N_TYPE BYTE. Parameter valueis spe-
cified in 180/128 degrees units and can not
be greater than 128 (+-180 degrees).

VFMP_MODE Identifier specifying mode (parameter value
set) parameter of type N_TYPE_UINT.
Parameter value can be one of the
VFM_MODE_XXX.

VFMP_NAME Identifier specifying library name static

read-only parameter of type
N_TYPE_STRING.

VEMP_VERSION_HIGH

| dentifier specifying high part of library ver-
sion static read-only parameter of type
N_TYPE_UINT. Two high-order bytes of
parameter value specify major version and
two low-order bytes - minor version.

VFMP_VERSION_LOW

Identifier specifying low part of library ver-
sion static read-only parameter of type
N_TYPE_UINT. Two high-order bytes of
parameter value specify major (build) ver-
sion and two low-order bytes - minor
(release) version.

6.6.1.1. VimCopyParameters Function

Copies parameter values from one VFMatcher to another.

NResul t N_API Vf mCopyPar anet er s(
HVFMat cher hDst Mat cher,
HVFMat cher hSrcMat cher
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Parameters

hDst Mat cher

[in] Handle to the destination VFMatcher
object.

hSr cMVat cher

[in] Handle to the source VFMatcher object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hDst Mat cher or hSr cMat cher is
NULL.

N_E INVALID OPERATION

Identification is started on hDst Mat cher .

See Also

VFMatcher Module | HVFMatcher

6.6.1.2. VfimCreate Function

Creates aVFMatcher.

NResul t N_API Vf nCreat e(
HVFMat cher * pHWat cher
)

Parameters

pHWVat cher

[out] Pointer to HVFMatcher that receives
handle to created VFMatcher object.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:
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Error Code Condition

N _E ARGUMENT NULL pHMVat cher isNULL.

N_E OUT_OF MEMORY There was not enough memory.
Remarks

Created object must be deleted using Vf nir ee function.
See Also

VFMatcher Module | HVFMatcher | Vf nFr ee
6.6.1.3. VfmFree Function

Deletes the VFMatcher. After the object is deleted the specified handle is no longer valid.

voi d N_APlI VfnFreeg(
HVFMat cher hMat cher

)

Parameters

hMat cher [in] Handle to VFMatcher object.

Remarks
If hMat cher isNULL, does nothing.
See Also

VFMatcher Module | HVFMatcher

6.6.1.4. VimGetParameter Function

Retrieves value of the specified parameter of the specified VFMatcher.

NResul t N_API Vf mCGet Par anet er (
HVFMat cher hMat cher,
NUl nt paraneterld,
void * pVal ue

Parameters
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t cher in] Handle to the atcher object. Can be
hMat ch [in] Handl he VFMatcher object. Can b
NULL if retrieving static parameter value.
ar amet er in] Identifier of the parameter to retrieve.
p Id [in] Identifier of the p [
pVal ue out] Pointer to variable that receives para-
Val [out] Poi iableth ]
meter value.

Return Values

If the function succeeds and par anet er | d specifiesaN_TYPE STRING type parameter,
and pVal ue isNULL, the return value is length of the string (not including the NULL-
terminator) pVal ue should point to.

If the function succeeds and pVal ue isnot NULL, thereturn valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL par anet er | d specifies anon-static para-
meter and hivat cher isNULL.

- Or -
par anet er | d specifiesa

non-N_TYPE_STRING type parameter and
pVal ue isNULL.

N_E PARAMETER par anet er | d isinvalid.

Remarks
The following values can be used for par anet er | d:

VEMP_COPYRIGHT
VEMP_MATCHING_THRESHOLD
VEMP_MAXIMAL_ROTATION
VEMP_MODE

VEMP_NAME
VEMP_VERSION_HIGH
VEMP_VERSION_LOW

To learn the type of the parameter pass value obtained with NParameterM akeld macro using
N_PC TYPE_ID code and the parameter id viapar anet er | d parameter and pointer to
NInt that will receiveoneof N_TYPE XXX viapVal ue parameter. hiVat cher can be
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NULL inthis case.

See Also

VFMatcher Module | HVFMatcher | Vf nfSet Par anet er

6.6.1.5. VfimldentifyEnd Function

Ends identification using the specified VFMatcher.

NResult N_API Vfm dentifyEnd(
HVFMat cher hMat cher

DE

Parameters

hMat cher [in] Handle to the VFMatcher object.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT NULL hMvat cher isNULL.

N _E INVALID_OPERATION Identification is not started.
See Also

VFMatcher Module | HVFMatcher | Vi m denti fyStart |Vf m denti f yNext

6.6.1.6. VfmldentifyNext Function

Compares the specified packed NFRecord with the one identification was started with using

the specified VFMatcher.

NResul t N_API Vfm denti fyNext (
HVFMat cher hMat cher,
const void * tenpl,
NSi zeType tenpl Si ze,
Vf mvat chDetai | s * pMatchDetail s,
NI nt * pScore
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Parameters
hMat cher [in] Handle to the VFMatcher object.
t enpl [in] Pointer to memory buffer containing
packed NFRecord.
tenpl Si ze [in] Size of packed NFRecord.

pMat chDet ai | s

[in, out] Pointer to VimMatchDetails that is
filled with details of the matching. Can be
NULL.

pScor e

[out] Pointer to NInt that receives similarity
score.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E_ARGUMENT NULL

hiMat cher ,t enpl , or pScor e isNULL.

N_E END_OF STREAM

t enpl Si ze islessthan expected.

N_E _FORMAT

Datain memory buffer t enpl pointstois
inconsistent with NFRecord format.

N_E_INVALID_OPERATION

Identification is not started.

Remarks

Value received viapScor e iszero if similarity islessthan matching threshold, i.e. two
NFRecords do not match (see VFMP_MATCHING THRESHOLD and Vf nSet Par anet -
er function), and is greater than or equal to matching threshold otherwise.

If pMat chDet ai | s isnot NULL it should be a pointer obtained using Vf m dent i fyS-

t art function.

See Also

VFMatcher Module | HVFMatcher | VimMatchDetails |
VFMP_MATCHING THRESHOLD | Vf nSet Par anet er |Vfm dentifyStart |

Vf m denti f yEnd
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6.6.1.7. VimldentifyStart Function

Starts identification with the specified packed NFRecord using the specified VFMatcher.

NResult N _API Vfm dentifyStart (
HVFMat cher hMat cher,
const void * tenpl,
NSi zeType tenpl Si ze,
Vf mvat chDetails * * ppMatchDetail s

Parameters

hiVat cher [in] Handle to the VFMatcher object.

t enpl [in] Pointer to memory buffer containing
packed NFRecord.

tenpl Si ze [in] Size of packed NFRecord.

ppMat chDet ai | s [in] Pointer to pointer to VfmMatchDetails
that receives pointer to created match de-
tails. Can be NULL.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT_NULL hiat cher ort enpl isNULL.
N_E END_OF STREAM t enpl Si ze islessthan expected.
N_E FORMAT Datain memory buffer t enpl pointstois
inconsistent with NFRecord format.
N_E_INVALID_OPERATION |dentification is already started.
Remarks

If ppMat chDet ai | s isnot NULL, the received pointer should be susequently passed to
VFf m denti f yNext function to obtain details of the matching.

Finally match details should be deleted using Vf mvat chDet ai | sFr ee function.
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See Also

VFMatcher Module | HVFMatcher | VimMatchDetails | Vf mivat chDet ai | sFr ee |
Vf m denti f yNext |Vf m denti f yEnd

6.6.1.8. VfmlIsRegistered Function

Checksif VFMatcher library isregistered.

NBool N_API Vfm sRegi stered(void);

Return Values

NTrueif library isregistered, NFal se otherwise.

See Also

VFMatcher Module

6.6.1.9. VimMatchDetails Structure

Represents details of matching performed with VFMatcher.

typedef struct VimvatchDetails_ { } VimvatchDetails;

Fields
CenterX X rotation point coordinate of the second
(VimVerify or VifmldentifyNext) matched
template.
CenteryY Y rotation point coordinate of the second

(VfmVerify or VfmldentifyNext) matched
template.

Mat edM nut i aCount

Number of mated minutiaein first and
second matched NFRecords.

Vat edM nut i ae

Pointer to array of NIndexPair containing
pairs of indexes of mated minutiaein first
and second matched NFRecords.

Rot at i on Rotation of second matched NFRecord
against the first one.
Score Similarity score of two matched NFRecords.

Transl ati onX

Horizontal translation of second matched
NFRecord against the first one.
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Transl ati onY Vertical trandation of second matched
NFRecord against the first one.

See Also
VFMatcher Module
6.6.1.9.1. VfmMatchDetails.CenterX Field

X rotation point coordinate of the second (VimVerify or VimldentifyNext) matched tem-
plate.

Nl nt Center X;

See Also
VimMatchDetails
6.6.1.9.2. VfimMatchDetails.CenterY Field

Y rotation point coordinate of the second (VfmVerify or VifmldentifyNext) matched tem-
plate.

Nl nt Center,

See Also
VimMatchDetails
6.6.1.9.3. VfmMatchDetails.MatedMinutiaCount Field

Number of mated minutiae in first and second matched NFRecords.

NI nt Mat edM nuti aCount ;

See Also
VimMatchDetails
6.6.1.9.4. VfimMatchDetails.MatedMinutiae Field

Pointer to array of NIndexPair containing pairs of indexes of mated minutiae in first and
second matched NFRecords.

NI ndexPair * NMatedM nuti ae;
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See Also
VimMatchDetails | NIndexPair
6.6.1.9.5. VfimMatchDetails.Rotation Field

Rotation of second matched NFRecord against the first one.

NByt e Rot ati on;

Remarks
Therotation is specified in 180/128 degrees units in counterclockwise order.

To eliminate rotation, the second NFRecord minutiae and singular points have to be rotated
by the value around center of its minutiae bounding box.

See Also
VimMatchDetails
6.6.1.9.6. VfmMatchDetails.Score Field

Similarity score of two matched NFRecords.

NI nt Score;

See Also
VimMatchDetails
6.6.1.9.7. VfimMatchDetails.TranslationX Field

Horizontal tranglation of second matched NFRecord against the first one.

NI nt Transl ati onX;

Remarks

To eliminate horizontal trandation, the second NFRecord minutiae and singular points have
to be shifted right by the value. Note that Rot at i on must be eliminated first.

See Also
VimMatchDetails| Rot at i on

6.6.1.9.8. VfimMatchDetails.TranslationY Field
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Vertical trandation of second matched NFRecord against the first one.

NI nt Transl ationY;

Remarks

To eliminate horizontal translation, the second NFRecord minutiae and singular points have
to be shifted down by the value. Note that Rot at i on must be eliminated first.

See Also

VimMatchDetails| Rot at i on

6.6.1.10. VfimMatchDetailsFree Function

Deletes VfmMatchDetails.

voi d N_API Vfmvat chDet ai | sFree(
Vf mvat chDetai | s * pMatchDetail s

DE

Parameters

pMat chDet ai | s

[in] Pointer to VfmMatchDetails to delete.

Remarks

If pMat chDet ai | s isNULL, does nothing.

See Also

VFMatcher Module | VimMatchDetails

6.6.1.11. VfmReset Function

Sets default values for all parameters of the specified VFMatcher.

NResul t N_API Vf nReset (

HVFMat cher hMat cher

DE

Parameters

hMat cher

[in] Handle to VFMatcher object.
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Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E_ARGUMENT_NULL hMat cher isNULL.
See Also

VFMatcher Module | HVFMatcher

6.6.1.12. VfmSetParameter Function

Sets value of the specified parameter of the specified VFMatcher.

NResul t N_API Vf nBSet Par anet er (
HVFMat cher hMat cher,
NUI nt paraneterld,
const void * pVal ue

Parameters
hMat cher [in] Handle to the VFMatcher object. Can be
NULL if setting static parameter value.
paraneterld [in] Identifier of the parameter to set.
pVal ue [in] Pointer to the parameter value to set.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code Condition
N_E ARGUMENT ValuepVal ue pointstoisinvalid.
N_E ARGUMENT_NULL par amet er | d specifies anon-static para-

meter and hivat cher isNULL.

_Or_
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Error Code Condition

pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE VauepVal ue pointstoisout of range.

N_E INVALID_OPERATION hiat cher isnot NULL and identification
is started on the matcher.
N_E PARAMETER par anet er | d isinvalid.
N_E PARAMETER _READ_ONLY par anet er | d specifies read-only para-
meter.
Remarks

The following values can be used for par anet er | d:

* VFMP_MATCHING_THRESHOLD
* VFMP_MAXIMAL_ROTATION
* VFMP_MODE

To learn the type of the parameter pass value obtained with NParameterM akeld macro using
N_PC TYPE_ID code and the parameter id viapar anet er | d parameter and pointer to
NInt that will receiveoneof N_TYPE XXX viapVal ue parameter. hiVat cher can be
NULL inthis case.

See Also

VFMatcher Module | HVFMatcher | Vf nGet Par anet er

6.6.1.13. VimVerify Function

Compares two packed NFRecords using the specified VFMatcher.

NResul t N_API VfnVeri fy(
HVFNMat cher hMat cher,
const void * tenpl atel,
NSi zeType tenpl atelSi ze,
const void * tenplate2,
NSi zeType tenpl at e2Si ze,
Vf mvat chDetails * * ppMatchDetal i s,
NI nt * pScore

Parameters

hivat cher [in] Handle to the VFMatcher object.
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tenpl atel

[in] Pointer to memory buffer containing
first packed NFRecord.

tenpl at elSi ze

[in] Size of first packed NFRecord.

tenpl ate2

[in] Pointer to memory buffer containing
second packed NFRecord.

t enpl at e2Si ze

[in] Size of second packed NFRecord.

ppMat chDet ai | s

[in] Pointer to pointer to VfmMatchDetails
that receives pointer to created match de-
tails. Can be NULL.

pScor e

[out] Pointer to NInt that receives similarity
score.

Return Values

If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hiat cher ,t enpl at el,t enpl at e2, or
pScor e isNULL.

N_E_END_OF STREAM

tenpl at elSi ze ort enpl at e2Si ze is
less than expected.

N_E _FORMAT

Datain memory buffer t enpl at el or
t enpl at e2 pointsto isinconsistent with
NFRecord format.

N_E_INVALID_OPERATION

|dentification is started.

Remarks

Value received viapScor e iszero if similarity islessthan matching threshold, i.e. two
NFRecords do not match (see VFMP_MATCHING _THRESHOLD and Vf nSet Par anet -
er function), and is greater than or equal to matching threshold otherwise.

If ppMat chDet ai | s isnot NULL, the received pointer should be examined to obtain de-

tails of the matching.

Finally match details should be deleted using Vf mvat chDet ai | sFr ee function.
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See Also

VFMatcher Module | HVFMatcher | VimMatchDetails |
VFMP_MATCHING_THRESHOLD | Vf nSet Par amet er | Vf mvat chDet ai | sFree |
VimdentifyStart |Vim dentifyNext |Vim dentifyEnd
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This chapter contains reference of al librariesincluded in VeriFinger SDK for .NET de-

velopers.

C# language is used where it is needed to provide code.

Libraries

Neurotec

Provides classes that provide infrastructure
for Neurotechnol ogija components.

Neurotec.Biometrics.FPScannerM an

Provides functionality for working with
scanners.

Neurotec.Biometrics.Gui.NFView

Privides functionality for showing the im-
age. Allowsto show, move minutiae over
the fingerprint image.

Neurotec.Biometrics.NFRecord

Provides functionality for packing, unpack-
ing and editing Neurotechnol ogija Finger
Records.

Neurotec.Biometrics.\VV FExtractor

Provides functionality for extracting Neuro-
technologija Finger Records from finger-
print images using VeriFinger algorithm.

Neurotec.Biometrics.V FMatcher

Provides functionality for comparing Neuro-
technologija Finger Records using
VeriFinger algorithm.

Neurotec.Images

Provides classes that enable loading, saving
and converting images in various formats.

7.1. Neurotec Library

Provides classes that provide infrastructure for Neurotechnologija components.

DLL: Neurotec.dl .

Namespaces

Neurotec

Contains classes that provide infrastructure
for Neurotechnol ogija components.
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7.1.1. Neurotec Namespace

Contains classes that provide infrastructure for Neurotechnol ogija components.

Classes

LicenceM anagerException

The exception that is thrown when trying to
register a Neurotechnologijalibrary with Li-
cense Manager server and an error has oc-
curred.

NCore

This class supportsinternal Neurotechnolo-
gijalibrariesinfrastructure and should not
be used directly in your code.

NeurotecException

The exception that is thrown when unknown
error occurred in one of Neurotechnologija
libraries.

NotRegisteredException The exception that is thrown when using un-
registered Neurotechnologijalibrary.

NParameters This class supports internal Neurotechnol o-
gijalibrariesinfrastructure and should not
be used directly in your code.

NResult This class supports internal Neurotechnolo-
gijalibrariesinfrastructure and should not
be used directly in your code.

ParameterException The exception that is thrown when paramet-
er code provided to a parameter value get or
set method is not valid.

ParameterReadOnlyException The exception that is thrown when paramet-
er, which code is provided to a parameter
value set method, is read-only.

Structures

NIndexPair Represents pair of indexes.

NRational Represents a signed rational number.

NURational Represents an unsigned rational number.

Enumerations
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NByteOrder Specifies byte order.

7.1.1.1. NByteOrder Enumeration

Specifies byte order.

publ i c enum NByt eOr der

Members
Member Description
BigEndian Big-endian byte order.
LittleEndian Little-endian byte order.

7.1.1.2. NIndexPair Structure

Represents pair of indexes.

Constructors
NIndexPair Initializes a new instance of the NIndexPair
structure.
Properties
Index1 Gets or setsfirst index of this NIndexPair.
Index2 Gets or sets second index of this NIndex-
Pair.

7.1.1.2.1. Index1 Property

Gets or setsfirst index of this NIndexPair.

public int Indexl {get; set;}

Property value

First index of this NIndexPair.
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7.1.1.2.2. Index2 Property

Gets or sets second index of this NIndexPair.

public int |Index2 {get; set;}

Property value

Second index of this NIndexPair.

7.1.1.2.3. NIndexPair Constructor

publ i c NI ndexPai r (

int indexl,
int index2
)
Parameters
i ndex1 First index of this NIndexPair.
i ndex2 Second index of this NIndexPair.

7.1.1.3. NRational Structure

Represents a signed rational number.

Constructors
NRational Initializes a new instance of the NRational
structure.
Fields
Empty Represents a NRational that isanull refer-
ence.
Properties
Denominator Sets or retrieves the NRational value De-
nominator.
Numerator Sets or retrieves the NRational value Nu-
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merator.

7.1.1.3.1. NRational Constructor

Initializes a new instance of the NRational structure.

publ i c NRati onal (
i nt nunerator,
i nt denom nat or

Parameters
numer at or Numerator of this NRational.
denoni nat or Denominator of this NRational.

7.1.1.3.2. Empty Field

Represents a NRational that is anull reference.

public static readonly NRational Enpty

7.1.1.3.3. Denominator Property

Sets or retrieves the NRational value Denominator.

public int Denom nator {get; set;}

Property value
Denominator of this NRational.
7.1.1.3.4. Numerator Property

Sets or retrieves the NRational value Numerator.

public int Nunerator {get; set;}

Property value

Numerator of this NRational.

7.1.1.4. NURational Structure
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Represents an unsigned rational number.

Constructors
NURational Initializes a new instance of the NURationa
structure.
Fields
Empty Represents a NURational that isanull refer-
ence.
Properties
Denominator Sets or retrieves the NURational value De-
nominator.
Numerator Sets or retrieves the NURational value Nu-
merator.

7.1.1.4.1. NURational Constructor

Initializes a new instance of the NURational structure.

publ i c NURati onal (
i nt nunerator,
i nt denom nat or

Parameters
numer at or Numerator of this NURational.
denoni nat or Denominator of this NURational.

7.1.1.4.2. Empty Field

Represents a NURational that is anull reference.

public static readonly NURational Enpty

7.1.1.4.3. Denominator Property
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Sets or retrieves the NURational value Denominator.

public int Denomi nator {get; set;}

Property value
Denominator of this NURational.
7.1.1.4.4. Numerator Property

Sets or retrieves the NURational value Numerator.

public int Nunerator {get; set;}

Property value
Numerator of this NURational.
7.1.1.5. NeurotecException Class

The exception that is thrown when unknown error occurred in one of Neurotechnologijalib-
raries.

Properties
Code Getsaerror code.
Message Gets a message that describes the current ex-
ception.

7.1.1.5.1. Code Property

Gets a error code.

public int Code {get;}

Property value
An error code.
7.1.1.5.2. Message Property

Gets a message that describes the current exception.

public override string Message {get;}
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Property value

An error message.

7.2. Neurotec.Biometrics.FPScannerMan Library

Provides functionality for working with scanners.

DLL: Neurotec. Bi onetri cs. FPScanner Man. dl | .

Namespaces

Neurotec.Biometrics

Provides functionality for working with
scanners.

7.2.1. Neurotec.Biometrics Namespace

List of VeriFinger SDK supported scanners under Windows OS could be found in Table 3.1,

“Supported scanners for different platforms’

Scanner drivers for Windows OS are availableini nst al | \ Fi nger pri nt Scanners

folder.
Classes
Class Description
FPScanner One instance represents one physical device.

FPScannerlmageScannedEventArgs

The class contains data of event ImageS-
canned.

FPScannerMan

Scanners manager enumerates, creates and
monitors scanners.

FPScannerM an.FPScannerCollection

Represents the collection of FPScanner

FPScannerM anScannerEventArgs

The class contains data of events Scan-
nerAdded, ScannerRemoved

Delegates

Delegate

Description

FPScannerM anScannerEventHandl er

Represents the method that handles the
ScannerAdded and ScannerRemoved events.
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Delegate

Description

FPScannerlmageScannedEventHandl er

Represents the method that handles a Im-
ageScanned event.

7.2.1.1. FPScanner Class

One instance represents one physical device.

Properties
Handle Gets handle to the scanner.
ID Gets associated device identifier.
| sCapturing Checks scanner status.
Methods

StartCapturing

Starts capturing fingerprint image from cer-
tain device.

StartCapturingForOnel mage

Starts capturing one fingerprint image from
certain device.

StopCapturing

Stops capturing fingerprint image.

Events

FingerPlaced

Occurs when finger is placed on scanner.

FingerRemoved

Occurs when finger is removed from scan-
ner.

| mageScanned

Occurs when image is scanned from scan-
ner.

| sCapturingChanged

Occurs when capturing from scanner was
started, stoped for or capturing was started
for oneimage.

7.2.1.1.1. Handle Property

Gets handle to the scanner.
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public IntPtr Handle {get;}

Property value
The handle to the scanner.
7.2.1.1.2. ID Property

Gets associated device identifier.

public string ID {get;}

Property value
An associated device identifier.
7.2.1.1.3. IsCapturing Property

Checks scanner status.

public bool IsCapturing {get;}

Property value
t r ue if capturing fror scanner was started; otherwise, f al se.
7.2.1.1.4. StartCapturing Method

Starts capturing fingerprint image from certain device.

public void StartCapturing();

See Also
StartCapturingForOnel mage | StopCapturing
7.2.1.1.5. StartCapturingForOnelmage Method

Starts capturing one fingerprint image from certain device.

public void StartCapturingFor Onel mage();

Remarks
Scanner is stoped automatically when fingerprint is scanned.

See Also
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StartCapturingForOnel mage
7.2.1.1.6. StopCapturing Method

Stops capturing fingerprint image.

public void StopCapturing();

See Also
StartCapturing | StartCapturingForOnelmage
7.2.1.1.7. FingerPlaced Event

Occurs when finger is placed on scanner.

publ i c event Event Handl er Fi nger Pl aced

See Also
FingerRemoved | ImageScanned
7.2.1.1.8. FingerRemoved Event

Occurs when finger is removed from scanner.

publ i c event EventHandl er Fi nger Renpved

See Also
FingerPlaced | ImageScanned
7.2.1.1.9. ImageScanned Event

Occurs when image is scanned from scanner.

publ i c event FPScanner| mageScannedEvent Handl er | nageScanned

See Also

FingerPlaced | FingerRemoved | FPScannerlmageScannedEventHandler
7.2.1.1.10. IsCapturingChanged Event

Occurs when capturing from scanner was started, stoped for or capturing was started for one
image.

public event EventHandl er |sCapturingChanged
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7.2.1.2. FPScannerlmageScannedEventArgs Class

The class contains data of event |mageScanned.

Constructors

FPScannerlmageScannedEventArgs Con-
structor

Initializes a new instance of the FPScan-
ner | mageScannedEvent Ar gs class.

Properties

Image

Gets scanned image.

7.2.1.2.1. FPScannerlmageScannedEventArgs Constructors

Initializes a new instance of the FPScannerl mageScannedEventArgs class.

publ i ¢ FPScanner | mageScannedEvent Ar gs(
NG ayscal el mage i mage

DK

Parameters

i mage

The NGrayscalel mage image.

See Also

FPScanner | FPScannerlmageScannedEventHandler

7.2.1.2.2. Image Property

Gets scanned image.

public NG ayscal el mrage | mage {get;}

Property value
The NGrayscalel mage object.
See Also

NGrayscalelmage
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7.2.1.3. FPScannerMan Class

Constructors
FPScannerM an Constructor Initializes a new instance of the FPScan-
ner Man class.
Properties
| SRegistered Checksif ScannerMan library isregistered.
Scanners Gets FPScannerM an.FPScannerCollection
collection.
Methods
Dispose Releases the resources used by FPScan-
ner Man.
Events
ScannerAdded Occurs when the scanner is connected.
ScannerRemoved Occurs when the scanner ir unpluged.
Constants
DIlIName Name of DLL containing unmanaged part of
this class.

7.2.1.3.1. FPScannerMan Constructor

Initializes a new instance of the FPScanner Man class.

publ i ¢ FPScanner Man(
I Synchroni zel nvoke synl nvoke

DE

Parameters
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synl nvoke An | Synchronizel nvoke object.

7.2.1.3.2. IsRegistered Property

Checksif ScannerMan library is registered.

public static bool |sRegistered {get;}

Property value
true if library isregistered, f al se if library is not registered.
7.2.1.3.3. Scanners Property

Gets FPScannerM an.FPScannerCollection collection.

publ i ¢ FPScanner Man. FPScanner Col | ecti on Scanners {get;}

Property value

A FPScannerMan.FPScannerCollection collection.
See Also

FPScannerMan.FPScannerCollection

7.2.1.3.4. Dispose Method

Releases the resources used by FPScanner Man.

public void Dispose();

7.2.1.3.5. ScannerAdded Event

Occurs when the scanner is connected.

public event FPScanner ManScanner Event Handl er Scanner Added

See Also
FPScannerM anScannerEventHandl er
7.2.1.3.6. ScannerRemoved Event

Occurs when the scanner ir unpluged.
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publ i c event FPScanner ManScanner Event Handl er Scanner Renoved

See Also

FPScannerM anScannerEventHandl er

7.2.1.4. FPScannerMan.FPScannerCollection Class

Represents the collection of FPScanner

Properties

Item

Gets FPScanner from collection by index.

7.2.1.4.1. FPScannerMan.FPScannerCollection.ltem Property

7.2.1.4.1.1. this[int]

Gets FPScanner from collection by index.

publ i ¢ FPScanner this|
int index

] {get;}

Property value

A FPScanner object.
See Also
FPScanner

7.2.1.4.1.2. this[string]

Gets FPScanner from collection by scanner ID.

publ i ¢ FPScanner this|
string id
1 {get;}

Property value
A FPScanner object.
See Also

FPScanner
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7.2.1.4.1.3. this[IntPtr]

Gets FPScanner from collection by scanner ID.

publ i ¢ FPScanner this|
IntPtr handl e

1 {get;}

Property value

A FPScanner object.

See Also

FPScanner

7.2.1.5. FPScannerManScannerEventArgs Class

The class contains data of events ScannerAdded, ScannerRemoved

Constructors
FPScannerM anScannerEventArgs Con- Initializes a new instance of the FPScan-
structor ner ManScanner Event Ar gs class.
Properties
Scanner Gets scanner id.

7.2.1.5.1. FPScannerManScannerEventArgs Constructor

Initializes a new instance of the FPScanner ManScanner Event Ar gs class.

publ i ¢ FPScanner ManScanner Event Ar gs(
FPScanner scanner

DE

Parameters

scanner The FPScanner object.

See Also

FPScannerMan
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7.2.1.5.2. Scanner Property

Gets the FPScanner object.

publ i ¢ FPScanner Scanner {get;}

Property value

The FPScanner object.

7.2.1.6. FPScannerimageScannedEventHandler Delegate

publ i c del egate void FPScanner| mageScannedEvent Handl er (
obj ect sender,
FPScanner | mageScannedEvent Args ea

Parameters
sender The source of the event.
ea A FPScannerlmageScannedEventArgs that
contains the event data.
See Also

7.2.1.7. FPScannerManScannerEventHandler Delegate

publ i c del egate voi d FPScanner ManScanner Event Handl er (
obj ect sender,
FPScanner ManScanner Event Args e

Parameters
sender The source of the event.
e A FPScannerManScannerEventArgs that
contains the event data.
See Also
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7.3. Neurotec.Biometrics.Gui.NFView Library

Privides functionality for showing the image. Allows to show, move minutiae over the finger-

print image.

DLL: Neurotec. Bionmetrics. Gui . NFVi ew. dl | .

Namespaces

Neurotec.Biometrics.Gui

Namespace contains user interface controls.

7.3.1. Fingerprint view component

Namespace contains user interface controls.

The fingerprint view component NFVi ew allows a developer to show fingerprint image. The
purpose of the interface is lets a programmer manipulate NFVi ew control.

Classes
Class Description
NFView Initializes the component.

Enumerations

Enumeration

Description

Shownlmage

Specifies type of showed image.

7.3.1.1. NFView Class

Constructors

NFView Constructor

Initializes the component.

Properties

AllowHover

Allows or denies mouse hover of minutiae.

AllowSelection

Allows or denies sdalection of minutiae.
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HoveredMinutial ndex

Gets index of hovered minutia

Image

Gets or setsfingerprint image.

MinutiaColor

Gets or sets minutiae color. By default isred
color.

NeighbourMinutiaCol or

Gets or sets neighbour minutiae color. By
default orange color.

Resultimage

Bitmap binarized or skeletonized image -
the binarized or skeletonized image. Gets or
sets fingerprint binarized or skeletonized im-

age.

SelectedMinutiaColor

Gets or sets selected minutiae color. By de-
fault magenta color.

SelectedM i nutial ndex

Gets or setsindex of selected minutia.

Shownlmage

Gets or sets one of None, Original, Resullt.
Original - shows the image, Result - shows
the binarized or skeletonized image, None -
hides the image.

ShowMinutiae

Tellsif minutiae should be displayed. t r ue
- displays minutiae, f al se - hides minuti-
ae.

Template Gets or setsthe fingerprint template.
Zoom Gets or sets number greater than zero for
zooming the fingerprint view.
Methods

GetMinutiaAtScreenPoint

Getsindex of minutia, that displayed at spe-
cified screen point.

ScreenPointToMinutiaPosition

Calculates position of minutiafrom given
screen point.

Events

HoveredMinutial ndexChanged

Occurs when hovered minutiaindex
changed.

ImageChanged

Occurs when image changed.
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MinutiaCol orChanged Occurs when minutia color changed.

NeighbourMinutiaCol orChanged Occurs when neighbour minutia color
changed.

ResultlmageChanged Occurs when result image changed.

SelectedMinutiaCol orChanged Occurs when selected minutia color
changed.

SelectedMinutial ndexChanged Occurs when selected minutia index
changed.

ShownlmageChanged Occurs when shown image changed.

ShownMinutiaeChanged Occurs when shown minutiae changed.

TemplateChanged Occurs when templ ate changed.

ZoomChanged Occurs when zoom changed.

7.3.1.1.1. NFView Constructor

Initializes the component.

public NFView();

See Also

NFView Class

7.3.1.1.2. AllowHover Property

Allows or denies mouse hover of minutiae.

public bool AllowHover {get; set;}

Property value
t r ue - enable hover, f al se - disable hover.
7.3.1.1.3. AllowSelection Property

Allows or denies sdalection of minutiae.

public bool All owSel ection {get; set;}

Property value
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t rue - enable sdection, f al se - disable salection.

7.3.1.1.4. HoveredMinutialndex Property

Gets index of hovered minutia

public int HoveredM nuti al ndex {get;}

Property value

Index of hovered minutia.

See Also

SelectedMinutial ndex

7.3.1.1.5. MinutiaColor Property

Gets or sets neighbour minutiae color. By default orange color.

public Col or Nei ghbour M nuti aCol or {get; set;}

Property value

System Drawi ng. Col or value.
See Also

MinutiaColor, SelectedMinutiaColor
7.3.1.1.6. Image Property

Gets or sets fingerprint image.

public Bitmap | mage {get; set;}

Property value

A Syst em Dr awi ng. Bi t map object.
See Also

Resultimage

7.3.1.1.7. MinutiaColor Property

Gets or sets minutiae color. By default isred color.
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public Color MnutiaColor {get; set;}

Property value

System Dr aw ng. Col or value.

See Also

SelectedMinutiaColor, NeighbourMinutiaCol or

7.3.1.1.8. Resultimage Property

Bitmap binarized or skeletonized image - the binarized or skeletonized image. Gets or sets

fingerprint binarized or skeletonized image.

public Bitmap Resultlmage {get; set;}

Property value

A Syst em Dr awi ng. Bi t map object.
See Also

Image

7.3.1.1.9. MinutiaColor Property

Gets or sets selected minutiae color. By default magenta color.

public Col or Sel ectedM nuti aCol or {get; set;}

Property value

Syst em Dr awi ng. Col or vaue.

See Also

MinutiaColor, NeighbourMinutiaCol or

7.3.1.1.10. SelectedMinutialndex Property

Gets or setsindex of salected minutia

public int SelectedM nuti al ndex {get; set;}

Property value
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Index of selected minutia.

See Also

HoveredMinutial ndex

7.3.1.1.11. ShowMinutiae Property

Tellsif minutiae should be displayed. t r ue - displays minutiae, f al se - hides minutiae.

public bool ShowM nutiae {get; set;}

Property value

t r ue - displaysminutiae, f al se - hides minutiae.
See Also

Shownlmage

7.3.1.1.12. ShownIimage Property

Gets or sets one of None, Original, Result. Original - shows the image, Result - shows the
binarized or skeletonized image, None - hides the image.

publ i ¢ Shownl nage Shownl nage {get; set;}

Property value

Original - shows the image, Result - shows the binarized or skeletonized image, None - hides
the image.

See Also
ShowMinutiae
7.3.1.1.13. Template Property

Gets or sets the fingerprint template.

public NFRecord Tenplate {get; set;}

Property value
NFRecord object.

7.3.1.1.14. Zoom Property
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Gets or sets number greater than zero for zooming the fingerprint view.

public float Zoom {get; set;}

Property value
Float value. 1.0 - origina image size.
7.3.1.1.15. GetMinutiaAtScreenPoint Method

Gets index of minutia, that displayed at specified screen point.

public int GetM nutiaAtScreenPoint(int x, int y);

Parameters

X, Y - position in screen.

Return Values

Index of minutia. -1 if no minutia occurs at given point.

See Also

ScreenPointToMinutiaPosition

7.3.1.1.16. ScreenPointToMintiaPosition Method

Calculates position of minutia from given screen point.

publ i c Point ScreenPoi nt ToM nutiaPosition(int x, int y);

Parameters

X, Y - position in screen.

Return Values

Point structure, that contains minutia position.

See Also

GetMinutiaAtScreenPoint

7.3.1.1.17. HoveredMinutialndexChanged Event

Occurs when hovered minutiaindex changed.

public event EventHandl er Hover edM nuti al ndexChanged;

Copyright © 2006 Neurotechnologija

272



Reference ((NET)

7.3.1.1.18. ImageChanged Event

Occurs when image changed.

public event EventHandl er | nageChanged,;

7.3.1.1.19. MinutiaColorChanged Event

Occurs when minutia color changed.

public event Event Handl er M nuti aCol or Changed;

7.3.1.1.20. NeighbourMinutiaColorChanged Event

Occurs when neighbour minutia color changed.

public event Event Handl er Nei ghbour M nuti aCol or Changed;

7.3.1.1.21. ResultimageChanged Event

Occurs when result image changed.

public event Event Handl er Resul t| mageChanged;

7.3.1.1.22. ShownIimageChanged Event

Occurs when shown image changed.

public event Event Handl er Shownl mageChanged;

7.3.1.1.23. ShownMinutiaeChanged Event

Occurs when shown minutiae changed.

publ i c event EventHandl er ShownM nuti aeChanged;

7.3.1.1.24. SelectedMinutiaColorChanged Event

Occurs when selected minutia color changed.

public event Event Handl er Sel ect edM nuti aCol or Changed;

7.3.1.1.25. SelectedMinutialndexChanged Event

Occurs when selected minutiaindex changed.
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public event Event Handl er Sel ect edM nuti al ndexChanged;

7.3.1.1.26. TemplateChanged Event

Occurs when template changed.

public event EventHandl er Tenpl at eChanged;

7.3.1.1.27. ZoomChanged Event

Occurs when zoom changed.

public event EventHandl er ZoonChanged;

7.3.1.2. Shownlmage Enumeration

Specifies type of showed image.

Members

Member Description

None Animageis hidden.

Original Original image.

Result Skeletonized or binarized image.

7.4. Neurotec.Biometrics.NFRecord Library

Provides functionality for packing, unpacking and editing Neurotechnologija Finger Records.

DLL: Neurotec. Bi ometrics. NFRecord. dl | .

Namespaces

Neurotec.Biometrics Provides classes for packing, unpacking and
editing Neurotechnol ogija Finger Records.

7.4.1. Neurotec.Biometrics Namespace

Provides classes for packing, unpacking and editing Neurotechnologija Finger Records.
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Classes

NFRecord

Contains functionality for packing, unpack-
ing and editing NFRecord information.

NFRecord.CoreCollection

Represents the collection of NFCore.

NFRecord.DeltaCollection

Represents the collection of NFDelta.

NFRecord.DoubleCoreCollection

Represents the collection of NFDoubleCore.

NFRecord.MinutiaCollection

Represents the collection of NFMinutia.

NFRecord.MinutiaNeighboursCollection

Represents the collection of NFMinu-
tiaNeighbour.

Structures
NFCore The structure contains information of core.
NFDelta The structure contains information of delta.
NFDoubleCore The structure contains information of double
core.
NFMinutia The structure contains information of minu-

tia

NFMinutiaNei ghbour

The structure contains information of minu-
tia neighbour.

Enumerations

NFImpressionType

Specifies the impression types.

NFMinutiaFormat

Specifies formats of minutia.

NFMinutiaType

Specifies types of minutia.

NFPatternClass Specifies pattern class of the fingerprint.
NFPosition Specifies finger position.
NFRidgeCountsType Specifies type of ridge counts contained in

NFRecord.
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7.4.1.1. NFRecord Class

Constructors

NFRecord Constructor Initializes a new instance of the NFRecor d

class.
Properties

CheffProductType Gets or sets the Cheff product type of the
NFRecord.

Cores Gets cores collection.

Deltas Gets deltas collection.

DoubleCores Gets double cores collection.

G Gets or sets additional fingerprint coeffi-
cient.

Handle Gets handle to unmanaged NFRecor d ob-
ject.

Height Gets the height of fingerprint image.

HorzResolution Gets horizontal resolution of fingerprint im-
age.

ImpressionType Gets or sets the impression type of the finger
record.

Minutiae Gets minutiae collection.

MinutiaeNeighbours Gets minutia neighbours from NFRecord.

MinutiaFormat Gets or sets minutia format minutia format
from NFRecord.

PatternClass Gets or sets pattern class.

Position Gets or setsfinger position.

Quality Gets or setsfingerprint quality.

RidgeCountsType Gets or sets ridge counts type.

VertResolution Gets vertical resolution of fingerprint image.

Width Gets width of fingerprint image.
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Methods

Check Checks if format of packed NFRecor d is
correct.

Clone Creates NFRecor d object from another
NFRecor d object.

Dispose Releases the resources used by NFRecord.

FromHandle Creates NFRecor d object from handle.

GetCheffProductType

GetG Retrieves G from packed NFRecor d.

GetHeight Retrieves height of fingerprint image from

packed NFRecor d.

GetHorzResolution

Retrieves horizontal resolution of fingerprint
image from packed NFRecor d.

GetlmpressionType

Retrieves impression type from packed
NFRecord.

GetMaxSize Calculates the maximal NFRecor d size.

GetMaxSizeV1 Calculates the maximal version 1.0 NFRe-
cord size.

GetPatternClass Retrieves fingerprint pattern class from
packed NFRecor d.

GetPosition Retrieves finger position from packed
NFRecor d.

GetQuiality Retrieves fingerprint quality from packed
NFRecor d.

GetSize Calculates packed size of NFRecor d.

GetSizeV1l Calculates version 1.0 packed size of NFRe-

cord.

GetV ertResol ution

Retrieves vertical resolution of fingerprint

image from packed NFRecor d.

GetWidth Retrieves width of fingerprint image from
packed NFRecor d.

Save Packs NFRecor d to byte array.

SaveV1l Packs NFRecor d to memory buffer in ver-
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sion 1.0 format.

Constants

DIIName

Name of DLL containing unmanaged part of
thisclass.

FlagSaveBlockedOrients

The flag indicating whether blocked orienta-
tions should be packed in NFRecord.

FlagSkipBlockedOrients

The flag indicating whether blocked orienta-
tions should be skipped while unpacking
NFRecord.

FlagSkipCurvatures

The flag indicating whether minutiae
curvatures should be skipped while unpack-
ing or packing NFRecord.

FlagSkipGs The flag indicating whether minutiae gs
should be skipped while unpacking or pack-
ing NFRecord.

FlagSkipQualities The flag indicating whether minutiae qualit-

ies should be skipped while unpacking or
packing NFRecord.

FlagSkipRidgeCounts

The flag indicating whether ridge counts
should be skipped while unpacking or pack-
ing NFRecord.

FlagSkipSingularPoints

The flag indicating whether singular points
(cores, deltas and doubl e cores) should be
skipped while unpacking or packing NFRe-
cord.

MaxCoreCount The maximum number of cores a NFRecord
can contain.
MaxDeltaCount The maximum number of deltas a NFRecord

can contain.

MaxDimension

The maximum value for x and y coordinates
of aminutia, core, deltaor double corein a
NFRecord.

M axDoubleCoreCount

The maximum number of double cores a
NFRecord can contain.

MaxMinutiaCount

The maximum number of minutiae a NFRe-
cord can contain.
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Resolution

The resolution of minutiae, cores, deltas and
double cores coordinates in a NFRecord.

7.4.1.1.1. NFRecord Constructors

Initializes a new instance of the NFRecor d class.

7.4.1.1.1.1. NFRecord(byte[], uint,out NFRecordInfo)

publ i ¢ NFRecor d(
byte[] buffer,

uint flags,

out NFRecordlnfo info

DE

Parameters
buf fer The packed NFRecor d object.
flags Bitwise combination of zero or more flags
that controls behavior of the constructor.
info The NFTenpl at el nf o object.

7.4.1.1.1.2. NFRecord(byte[],out NFRecordInfo)

publ i ¢ NFRecor d(
byte[] buffer,
out NFRecordlnfo info

)

Parameters
buf f er The packed NFRecor d object.
i nfo The NFTenpl at el nf o object.

7.4.1.1.1.3. NFRecord(byte[] buffer)

Initializes a new instance of the NFRecor d class.

publ i ¢ NFRecor d(
byte[] buffer
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Parameters

buf f er

The packed NFRecor d object.

7.4.1.1.1.4. NFRecord(byte[] buffer, uint flags)

Initializes a new instance of the NFRecor d class.

publ i ¢ NFRecor d(
byte[] buffer,

uint flags
);
Parameters
buf f er The packed NFRecor d object.
fl ags Bitwise combination of zero or more flags

that controls behavior of the constructor.

7.4.1.1.1.5. NFRecord(ushort,ushort,ushort,ushort)

publ i ¢ NFRecor d(
ushort wi dth,
ushort hei ght,

ushort hor zResol uti on,
ushort vertResol ution

DE

Parameters
wi dt h The fingerprint image width.
hei ght The fingerprint image height.

hor zResol uti on

Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on

Vertical resolution in pixels per inch of fin-
gerprint image.
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7.4.1.1.1.6. NFRecord(ushort,ushort,ushort,ushort,uint)

publ i ¢ NFRecor d(
ushort w dth,

ushort hei ght,

ushort horzResol uti on,
ushort vertResol ution,
uint flags

)i

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

hor zResol uti on Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on Vertical resolution in pixels per inch of fin-
gerprint image.

flags Bitwise combination of zero or more flags
that controls behavior of the constructor.

7.4.1.1.2. CbeffProductType Property

Gets or sets the Cbeff product type of the NFRecord.

public ushort CbheffProduct Type {set; get;}

Property value

The Cbeff product type.

See Also
GetCbeffProductType
7.4.1.1.3. Cores Property

Gets cores collection.

publ i ¢ NFRecord. CoreCol | ection Cores {get;}

Property value
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A NFRecord.CoreCollection that contains cores.
See Also

NFRecord.CoreCollection

7.4.1.1.4. Deltas Property

Gets deltas collection.

publ i c NFRecord. DeltaCol | ection Deltas {get;}

Property value

A NFRecord.DeltaCollection that contains deltas.
See Also

NFRecord.DeltaCollection

7.4.1.1.5. DoubleCores Property

Gets doubl ecores collection.

publ i ¢ NFRecord. Doubl eCoreCol | ecti on Doubl eCores {get;}

Property value

A NFRecord.DoubleCoreCollection that contains double cores.
See Also

NFRecord.DoubleCoreCollection

7.4.1.1.6. G Property

Gets or sets additional fingerprint coefficient.

public byte G {get; set;}

Property value
Fingerprint coefficient.
Remarks

G - average fingerprint ridge density.
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7.4.1.1.7. Handle Property

Gets handle to unmanaged NFRecor d object.

public IntPtr Handle {get;}

Property value
A handle to unmanaged NFRecord object.
7.4.1.1.8. Height Property

Gets the height of fingerprint image.

public ushort Height {get;}

Property value

Height of fingerprint image.

See Also

Width

7.4.1.1.9. HorzResolution Property

Gets horizontal resolution of fingerprint image.

public ushort HorzResol ution {get;}

Property value

Horizontal resolution in pixels per inch of fingerprint image.
See Also

VertResolution

7.4.1.1.10. ImpressionType Property

Gets or sets the impression type of the NFRecord.

publ i c NFI npressionType | npressionType {get; set;}

Property value

One of the NFImpressionType values. The default is NFImpressionType.LiveScanPlain.
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See Also
NFImpressionType
7.4.1.1.11. Minutiae Property

Gets minutiae collection.

public NFRecord. M nutiaCol l ection Mnutiae {get;}

Property value

A NFRecord.MinutiaCollection that contains minutiae.
See Also

NFRecord.MinutiaCollection

7.4.1.1.12. MinutiaeNeighbours Property

Gets minutia neighbours format from NFRecord.

public M nuti aNei ghboursCol | ecti on M nuti aeNei ghbours {get;}

Property value

A MinutiaNeighboursCollection collection.
See Also

MinutiaNeighboursCollection

7.4.1.1.13. MinutiaFormat Property

Gets or sets minutia format minutiaformat from NFRecord.

public NFM nuti aFormat M nuti aFormat {get; set;}

Property value
One of the NFMinutiaFormat values. The default is NFMinutiaFormat.HasCurvature.
See Also

NFMinutiaFormat

7.4.1.1.14. PatternClass Property
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Gets or sets pattern class.

public NFPatternCl ass PatternC ass {get; set;}

Property value

One of the NFPatternClass values. By default is NFPatternClass.Unknown.

See Also

NFPatternClass

7.4.1.1.15. Position Property

Gets or setsfinger position.

public NFPosition Position {get; set;}

Property value

One of the NFPosition values. By default is NFPosition.Unknown.

See Also

NFPosition

7.4.1.1.16. Quality Property
Gets or setsfingerprint quality.

public byte Quality {get; set;}

Property value
Fingerprint quality.
7.4.1.1.17. RidgeCountsType Property

Gets or sets ridge counts type.

publ i ¢ NFRi dgeCount sType Ri dgeCountsType {get; set;}

Property value
One of the NFRidgeCountsType values.

See Also
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NFRidgeCountsType
7.4.1.1.18. VertResolution Property

Gets vertical resolution of fingerprint image.

public ushort VertResolution {get;}

Property value

Vertical resolution in pixels per inch of fingerprint image.

See Also
HorzResolution
7.4.1.1.19. Width Property

Gets width of fingerprint image.

public ushort Wdth {get;}

Property value

Width of fingerprint image.

See Also

Height

7.4.1.1.20. Check Methods

Checksif format of packed NFRecor d is correct.
7.4.1.1.20.1. Check(byte[] buffer)

Checksif format of packed NFRecor d is correct.
public static void Check(

byte[] buffer
)

Parameters

buf f er The packed NFRecor d object.

See Also
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Check
7.4.1.1.20.2. Check(IntPtr buffer, int bufferSize)

Checksif format of packed NFRecor d is correct.

public static void Check(
IntPtr buffer,
int bufferSize

Parameters
buf fer Pointer to memory buffer that contains
packed NFRecor d.
bufferSi ze Size of memory buffer that contains packed
NFRecor d.
See Also
Check

7.4.1.1.21. Clone Method

Creates NFRecor d object from another NFRecor d object.

public virtual object Cone();

Return Values
The new NFRecor d object.
7.4.1.1.22. Dispose Method

Rel eases the resources used by NFRecord.

public void Dispose();

7.4.1.1.23. FromHandle Method

Creates NFRecor d object from handle.

public static NFRecord FronHandl e(
IntPtr handl e

DE
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Parameters

handl e

Handle to unmanaged NFRecord object.

Return Values
NFRecor d object.
See Also

NFRecord Constructors

7.4.1.1.24. GetCbeffProductType Method

public static ushort GetCheffProduct Type(

byte[] buffer
)

Parameters

buf f er

The packed NFRecord object.

Return Values
The Chbeff product type.
See Also

CheffProductType
7.4.1.1.25. GetG Method

Retrieves G from packed NFRecor d.

public static byte Get
byte[] buffer

DE

Parameters

buf f er

The packed NFRecor d object.

Return Values
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The G from packed NFRecor d. G - average fingerprint ridge density.
See Also

G

7.4.1.1.26. GetHeight Method

Retrieves height of fingerprint image from packed NFRecord.

public static ushort GetHeight(
byte[] buffer

DE

Parameters

buf f er The packed NFRecor d object.

Return Values

The height of fingerprint image.
See Also

GetWidth

7.4.1.1.27. GetHorzResolution Method

Retrieves horizontal resolution in pixels per inch of fingerprint image from packed NFRe-

cord.

public static ushort GetHorzResol ution(
byte[] buffer
);

Parameters

buf fer The byte array of packed NFRecor d.

Return Values
The horizontal resolution in pixels per inch of fingerprint image.
See Also

V ertResol ution
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7.4.1.1.28. GetlmpressionType Method

Retrieves impression type from packed NFRecord.

public static NFlnpressionType Getl npressi onType(

byte[] buffer
i

Parameters

buf fer

The byte array of packed NFRecor d.

Return Values

A NFImpressionType enumeration member specifying impression type of fingerprint.

See Also
NFImpressionType | ImpressionType
7.4.1.1.29. GetMaxSize Method

Calculates the maximal NFRecor d size.

7.4.1.1.29.1. GetMaxSize(NFMinutiaFormat,int,NFRidgeCountsType,int,int,int)

public static int Get MaxSi ze(

NFM nut i aFor mat m nut i aFor mat ,

int mnutiaCount,

NFRi dgeCount sType ri dgeCount sType,

int coreCount,
int deltaCount,
i nt doubl eCor eCount

Parameters

m nut i aFor mat

One of the NFMinutiaFormat values.

m nut i aCount

The minutiae count.

ri dgeCount sType

One of the NFRidgeCountsType values.

cor eCount

The cores count.

del t aCount

The deltas count.

doubl eCor eCount

The doubl e cores count.
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Return Values
The maximal NFRecor d size. The size depends on method parameters.

7.4.1.1.29.2. GetMaxSize(NFMinutiaFormat,int,NFRidgeCountsType,int,int,int,in
t,int)

public static int GetMaxSi ze(
NFM nut i aFor mat m nuti aFor nat ,
int mnutiaCount,
NFRi dgeCount sType ri dgeCount sType,
int coreCount,
int deltaCount,
i nt doubl eCor eCount,

i nt bow dth,
i nt boHei ght
);
Parameters

m nut i aFor mat One of the NFMinutiaFormat values.

m nut i aCount The minutiae count.

ri dgeCount sType One of the NFRidgeCountsType values.

cor eCount The cores count.

del t aCount The deltas count.

doubl eCor eCount The double cores count.

boW dt h For compatibility with VeriFinger.

boHei ght For compatibility with VeriFinger.

Return Values

The maximal NFRecor d size. The size depends on method parameters.
7.4.1.1.30. GetMaxSizeV1 Method

Calculates the maximal version 1.0 NFRecor d size.

7.4.1.1.30.1. GetMaxSizeV1(NFMinutiaFormat,int,int,int,int)

public static int GetMaxSi zeV1(
NFM nut i aFor mat mi nuti aFor mat ,
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int m nutiaCount,
int coreCount,

int deltaCount,

i nt doubl eCor eCount

Parameters

m nut i aFor mat One of the NFMinutiaFormat values.
m nut i aCount The minutiae count.

cor eCount The cores count.

del t aCount The deltas count.

doubl eCor eCount The double cores count.

Return Values
The maximal version 1.0 NFRecor d size. The size depends on method parameters.

7.4.1.1.30.2. GetMaxSizeV1(NFMinutiaFormat,int,int,int,int,int,int)

public static int Get MaxSi zeV1(
NFM nut i aFor mat m nut i aFor nat ,
int mnutiaCount,
int coreCount,
int deltaCount,
int doubl eCor eCount ,

i nt bowdth,
i nt boHei ght
)
Parameters
m nut i aFor mat One of the NFMinutiaFormat values.
m nut i aCount The minutiae count.
cor eCount The cores count.
del t aCount The deltas count.
doubl eCor eCount The double cores count.
boW dt h For compatibility with VeriFinger.
boHei ght For compatibility with VeriFinger.
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Return Values
The maximal version 1.0 NFRecor d size. The size depends on method parameters.
7.4.1.1.31. GetPatternClass Method

Retrieves fingerprint pattern class from packed NFRecor d.

public static NFPatternC ass Get PatternC ass(
byte[] buffer

DE

Parameters

buf f er The byte array of packed NFRecor d.

Return Values

One of the NFPatternClass values.

See Also

PatternClass

7.4.1.1.32. GetPosition Method

Retrieves finger position from packed NFRecor d.

public static NFPosition GetPosition(
byte[] buffer

DE

Parameters

buf fer The byte array of packed NFRecor d.

Return Values

One of the NFPosition values.
See Also

NFPosition | Position

7.4.1.1.33. GetQuality Method
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Retrieves fingerprint quality from packed NFRecor d.

public static byte GetQuality(
byte[] buffer

DE

Parameters

buf f er The byte array of packed NFRecor d.

Return Values

The value of fingerprint quality.
7.4.1.1.34. GetSize Methods
Calculates packed size of NFRecor d.
7.4.1.1.34.1. GetSize()

Calculates packed size of NFRecord.

public int GetSize();

Return Values

The packed size of NFRecord.

Remarks

The method calculates current (2.0) version packed size of NFRecord.
See Also

NFRecord Constructors | Get Si ze(ui nt fl ags)

7.4.1.1.34.2. GetSize(uint flags)

Calculates packed size of NFRecord. Behavior is controlled through flags.
public int CetSize(

uint flags

)

Parameters

fl ags Bitwise combination of zero or more flags
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that controls behavior of the method.

Return Values

The packed size of NFRecord.

Remarks

The method calculates current (2.0) version packed size of NFRecord.
See Also

NFRecord Constructors | Get Si ze()

7.4.1.1.35. GetSizeV1 Method

Calculates version 1.0 packed size of NFRecord.

7.4.1.1.35.1. GetSizeV1()

Calculates version 1.0 packed size of NFRecord.

public int CetSizeVl()

Return Values
The packed size of NFRecord.
7.4.1.1.35.2. GetSizeV1(uint)

Calculates version 1.0 packed size of NFRecord. Behavior is controlled through flags.
public int CetSizeVl(

uint flags

)

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values
The packed size of NFRecord.

See Also

Copyright © 2006 Neurotechnologija 295



Reference ((NET)

NFRecord Constructors | Cet Si ze
7.4.1.1.36. GetVertResolution Method

Retrieves vertical resolution of fingerprint image from packed NFRecor d.

public static ushort GetVertResol ution(
byte[] buffer

DE

Parameters

buf fer The byte array of packed NFRecor d.

Return Values

The vertical resolution in pixels per inch of fingerprint image.
See Also

GetHorzResolution

7.4.1.1.37. GetWidth Method

Retrieves width of fingerprint image from packed NFRecor d.

public static ushort GetW dth(
byte[] buffer

DE

Parameters

buf f er The byte array of packed NFRecor d.

Return Values

The width of fingerprint image.
See Also

GetHeight

7.4.1.1.38. Save Methods

Packs NFRecor d to byte array.

Copyright © 2006 Neurotechnologija

296



Reference ((NET)

7.4.1.1.38.1. Save()

Packs NFRecord to byte array.

public byte[] Save();

Return Values

The array of packed NFRecord.

Remarks

The method packs NFRecord in current (2.0) version format.

Note that blocked orientations are not packed. To pack them use Save with flags or SaveV'1
method.

See Also
NFRecord Constructors
7.4.1.1.38.2. Save(uint flags)

Packs NFRecord to byte array. Behavior is controlled through flags.
public byte[] Save(

uint flags

)

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The byte array of packed NFRecord.

Remarks

The method packs NFRecord in current (2.0) version format.
Note that blocked orientations are not packed by default.
The following flags are supported:

See Also
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NFRecord Constructors | Save | SaveV1
7.4.1.1.39. SaveV1 Method
Packs NFRecor d to memory buffer in version 1.0 format.

7.4.1.1.39.1. SaveVl()

public byte[] SaveVi();

Return Values

The byte array of packed NFRecord.
See Also

Save

7.4.1.1.39.2. SaveV1(uint)

Packs NFRecord to memory buffer in version 1.0 format.

public byte[] SaveVl(
uint flags

DE

Parameters

flags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The byte array of packed NFRecord.

Remarks

Note that blocked orientations are not packed by default.

The following flags are supported: FlagSkipSingularPoints, FlagSaveBlockedOrients, Flag-
SkipCurvatures, FlagSkipGs.

See Also

NFRecord Constructors | Save
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7.4.1.2. NFRecord.CoreCollection Class

Represents the collection of NFCore.

public seal ed class CoreCol | ection: |List

Properties

Capacity Gets or sets the number of elements that the
CoreCaollection can contain.

Count Gets the number of itemsin the collection.

Item Gets or sets the member from collection by
index.

Methods

Add Adds an object to the end of the CoreCollec-
tion.

Clear Removes all el ements from the CoreCollec-
tion.

CopyTo Copies the CoreCollection or a portion of it
to aonedimensiona array.

CGet Enuner at or Returns an enumerator that can be used to it-
erate through the CoreCollection.

Insert Inserts an element into the CoreCollection at
the specified index.

RemoveAt Removes the element at the specified index
within the NFRe-
cord. CoreCol | ecti on.

7.4.1.2.1. Capacity Property

Gets or sets the number of e ements that the CoreCollection can contain.

public int Capacity {get; set;}

Property value

The number of elements that the NFRecor d. Cor eCol | ect i on can contain.
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See Also
Count
7.4.1.2.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value
The number of itemsin the collection.
7.4.1.2.3. NFRecord.CoreCollection.ltem Property

Gets or sets the member from collection by index.
public NFCore this]

int index
] {get; set;}

Parameters

index The index of the NFCore structure to re-
trieve from the collection.

Property value

A NFCore structure.

See also

NFCore Count

7.4.1.2.4. Add Method

Adds an object to the end of the CoreCollection.

public int Add(
NFCor e val ue

DE

Parameters

val ue The NFCore to add to the collection.
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Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

7.4.1.2.5. Clear Method

Removes all elements from the CoreCollection.

public void Cear();

See Also
RemoveAt
7.4.1.2.6. CopyTo Method

Copies the CoreCollection or a portion of it to a onedimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

7.4.1.2.7. GetEnhumerator Method

Returns an enumerator that can be used to iterate through the CoreCollection.

public | Enunerator Get Enunerator();

Return Values
An |Enumerator that represents the checked index collection.
See Also

NFRecord.CoreCollection
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7.4.1.2.8. Insert Method

Inserts an element into the CoreCollection at the specified index.

public void Insert(
i nt index,
NFCor e val ue

Parameters
i ndex The zero-based index location where the
NFCoreisinserted.
val ue The NFCore to add to the collection.
See Also
Add

7.4.1.2.9. RemoveAt Method

Removes the element at the specified index within the NFRecor d. Cor eCol | ect i on.

public void RenoveAt (

int index
)
Parameters
i ndex The zero-based index of the NFCore to re-
move.
See Also

Clear

7.4.1.3. NFRecord.DeltaCollection Class

Represents the collection of NFDelta.

public seal ed class DeltaCollection: IList

Properties
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Capacity Gets or sets the number of elements that the
FmrFingerView.MinutiaCollection can con-
tain.

Count Gets the number of itemsin the collection.

Item Gets or sets the member from collection by
index.

Methods
Add Adds an object to the NFRe-

cord. Del taCol | ecti on.

Clear Removes all elements from the NFRe-
cord. Del t aCol | ecti on.

CopyTo Copies the DeltaCollection or a portion of it
to aonedimensional array.

Get Enuner at or Returns an enumerator that can be used to it-
erate through the DeltaCollection.

Insert Inserts an element into the NFRe-
cord. Del taCol | ect i on at the spe-
cified index.

RemoveAt Removes the element at the specified index

within the NFRe-
cord. Del taCol | ecti on.

7.4.1.3.1. Capacity Property

Gets or sets the number of elements that the FmrFingerView.MinutiaCollection can contain.

public int Capacity {get; set;}

Property value
The number of e ements that the NFRecor d. Del t aCol | ect i on can contain.
See Also

Count

7.4.1.3.2. Count Property

Copyright © 2006 Neurotechnologija 303




Reference ((NET)

Gets the number of itemsin the collection.

public int Count {get;}

Property value

The number of items in the collection.
7.4.1.3.3. NFRecord.DeltaCollection.ltem Property

Gets or sets the member from collection by index.
public NFDelta this[

int index
] {get; set;}

Parameters

index The index of the NFDelta structure to re-
trieve from the collection.

Property value

A NFDelta structure.

See also

Count

7.4.1.3.4. Add Method

Adds an object to the NFRecor d. Del t aCol | ect i on.

public int Add(
NFDel t a val ue

DE

Parameters

val ue The NFDelta to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
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See Also
I nsert
7.4.1.3.5. Clear Method

Removes all elements from the NFRecor d. Del t aCol | ecti on.

public virtual void dear();

See Also
RemoveAt
7.4.1.3.6. CopyTo Method

Copies the DeltaCollection or aportion of it to a onedimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

7.4.1.3.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the DeltaCollection.

public | Enunmerator Get Enunerator();

Return Values

An IEnumerator that represents the core collection.

7.4.1.3.8. Insert Method

Inserts an element into the NFRecor d. Del t aCol | ect i on at the specified index.

public void Insert(
int index,
NFDel t a val ue
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Parameters
i ndex The zero-based index location where the
NFDeltaisinserted.
val ue The NFDelta to add to the collection.
See Also
Add

7.4.1.3.9. RemoveAt Method

Removes the element at the specified index within the NFRecor d. Del t aCol | ecti on.

public virtual void RenmobveAt (

int index
)
Parameters
i ndex The zero-based index of the NFDelta to re-
move.
See Also
Clear

7.4.1.4. NFRecord.DoubleCoreCollection Class

Represents the collection of NFDoubleCore.

public seal ed cl ass Doubl eCoreCol | ecti on:

| Li st

Properties
Capacity Gets or sets the number of elements that the
NFRecord.DoubleCoreCollection can con-
tain.
Count Gets the number of itemsin the collection.
[tem Gets or sets the member from collection by

index.
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Methods
Add Adds an object to the NFRe-
cord. Doubl eCor eCol | ecti on.
Clear Removes all e ements from the NFRe-
cord. Doubl eCor eCol | ecti on.
CopyTo Copies the DoubleCoreCollection or a por-

tion of it to aonedimensional array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the DoubleCoreCollection.

Insert Inserts an element into the NFRe-
cord. Doubl eCor eCol | ecti on at the
specified index.

RemoveAt Removes the element at the specified index

of the NFRe-
cor d. Doubl eCor eCol | ecti on.

7.4.1.4.1. Capacity Property

Gets or sets the number of elements that the NFRecord.DoubleCoreCollection can contain.

public int Capacity {get; set;}

Property value

The number of e ements that the NFRecor d. Doubl eCor eCol | ecti on can contain.

See Also

Count

7.4.1.4.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value

The number of items in the collection.

7.4.1.4.3. Item Property

Copyright © 2006 Neurotechnologija 307



Reference ((NET)

Gets or sets the member from collection by index.

publ i ¢ NFDoubl eCore this|
int index
I {get; set;}

Property value

A NFDoubleCore structure.
See also

NFDoubleCore Count
7.4.1.4.4. Add Method

Adds an object to the NFRecor d. Doubl eCor eCol | ecti on.

public int Add(
NFDoubl eCor e val ue

DE

Parameters

val ue The NFDoubleCore to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

7.4.1.4.5. Clear Method

Removes all elements from the NFRecor d. Doubl eCor eCol | ecti on.

public virtual void dear();

See Also
RemoveAt
7.4.1.4.6. CopyTo Method

Copies the DoubleCoreCollection or aportion of it to a onedimensional array.
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public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

7.4.1.4.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the DoubleCollection.

public | Enunerator Get Enunmerator();

Return Values

An |Enumerator that represents the double core collection.

7.4.1.4.8. Insert Method

Inserts an element into the NFRecor d. Doubl eCor eCol | ect i on at the specified index.

public void Insert(
int index,
NFDoubl eCor e val ue

Parameters
i ndex The zero-based index |ocation where the
NFDoubleCoreisinserted.
val ue The NFDoubleCore to add to the collection.
See Also
Add

7.4.1.4.9. RemoveAt Method

Removes the element at the specified index of the
NFRecor d. Doubl eCor eCol | ecti on.
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public virtual void RenpveAt (int index);

Parameters
i ndex The zero-based index of the NFDoubleCore
to remove.
See Also
Clear

7.4.1.5. NFRecord.MinutiaCollection Class

Represents the collection of NFMinutia.

public sealed class MnutiaCollection:

| Li st

Properties
Capacity Gets or sets the number of elements that the
NFRecord.MinutiaCollection can contain.
Count Gets the number of items in the collection.
Item Gets or sets the member from collection by
index.
Methods
Add Adds an object to the NFRe-
cord. M nutiaCol |l ecti on.
Clear Removes dl elements from the NFRe-
cord. M nuti aCol |l ecti on.
CopyTo Copies the MinutiaCollection or a portion of

it to aone- dimensional array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the MinutiaCollection.

Insert Inserts an element into the NFRe-
cord. M nuti aCol | ecti on at the spe-
cified index.

RemoveAt Removes the element at the specified index
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within the NFRe-
cord. M nutiaCol | ecti on.

7.4.1.5.1. Capacity Property

Gets or sets the number of el ements that the NFRecord.MinutiaCollection can contain.

public int Capacity {get; set;}

Property value

The number of elements that the NFRecor d. M nut i aCol | ect i on can contain.
See Also

Count

7.4.1.5.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value
The number of itemsin the collection.
7.4.1.5.3. MinutiaCollection.ltem Property

Gets or sets the member from collection by index.

public NFM nutia this|
int index
] {get; set;}

Parameters

index The index of the NFMinutia structure to re-

trieve from the collection.

Property value
A NFMinutia structure.

See also
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NFMinutia | Count
7.4.1.5.4. Add Method

Adds an object to the NFRecor d. M nut i aCol | ect i on.

public int Add(
NFM nuti a val ue

DE

Parameters

val ue The NFMinutia to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

7.4.1.5.5. Clear Method

Removes al e ements from the NFRecor d. M nut i aCol | ecti on.

public virtual void dear()

See Also
RemoveAt
7.4.1.5.6. CopyTo Method

Copies the MinutiaCollection or a portion of it to aone- dimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.
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7.4.1.5.7. GetEnhumerator Method

Returns an enumerator that can be used to iterate through the MinutiaCollection.

public | Enunmerator Get Enunmerator();

Return Values
An |Enumerator that represents the minutia collection.
7.4.1.5.8. Insert Method

Inserts an element into the NFRecor d. M nut i aCol | ect i on at the specified index.

public void Insert(
int index,
NFM nuti a val ue

Parameters
i ndex The zero-based index location where the
NFMinutiaisinserted.
val ue The NFMinutiato add to the collection.
See Also
Add

7.4.1.5.9. RemoveAt Method

Removes the element at the specified index within the
NFRecord. M nuti aCol | ecti on.

public virtual void RenmoveAt (

int index
)
Parameters
i ndex The zero-based index of the NFMinutiato
remove.
See Also
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Clear

7.4.1.6. NFRecord.MinutiaNeighboursCollection Class

Represents the collection of NFMinutiaNeighbour.

Properties
Count Gets or sets the number of elements that the
MinutiaNeighboursCollection can contain.
Item Gets the member of itemsin the collection.
Methods
GetCount Retrieves the number of minutia neighbours
at the specified index.
GetEnumerator Returns an enumerator that can be used to it-
erate through the MinutiaNeighboursCollec-
tion.

7.4.1.6.1. Count Property

Gets or sets the number of elements that the MinutiaNe ghboursCollection can contain.

public int Count {get;}

Property value

The number of itemsin the collection

7.4.1.6.2. NFRecord.MinutiaNeighboursCollection.ltem Property
7.4.1.6.2.1. this[int]

Gets the members array from collection by index;
publ i c NFM nuti aNei ghbour[] this][

int mnutial ndex
] {get;}

Parameters

minutial ndex The index of the specified minutia.
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Property value

A NFMinutiaNeighbour structures array of specified minutia.
See Also

NFMinutiaNeighbour | Count

7.4.1.6.2.2. this[int, int]

Gets or sets the member from collection by index

publ i ¢ NFM nut i aNei ghbour t hi s[
int mnutial ndex,

int index
] {get; set;}
Parameters
minutial ndex The index of the specified minutia.
index The index of the specified neighbour minu-
tiato retrieve from the collection.

Property value

A NFMinutiaNeighbour structure of specified neighbour minutia.
See Also

NFMinutiaNeighbour | >Count

7.4.1.6.3. GetCount Method

Retrieves the number of minutia neighbours at the specified index.

public int GetCount(
int mnutial ndex

DE

Parameters

m nut i al ndex The index of the minutia.

Return Values
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The number of the minutia neighbours.

7.4.1.6.4. GetEnumerator Method

Returns an enumerator that can be used to iterate through the MinutiaNeighboursCollection.

public | Enunerator Get Enunmerator();

Return Values

An |Enumerator that represents the minutia neighbours collection.

7.4.1.7. NFCore Struct

The structure contains information of core.

public struct NrFCore

Constructors
NFCore Constructor Initializes a new instance of the NFCor e
structure.
Properties
Angle Gets or sets Angle of core.
RawAngle Gets or setsraw angle of core
X Gets or setsy coordinate of core.
Y Gets or sets x coordinate of core.

7.4.1.7.1. NFCore Constructor
7.4.1.7.1.1. NFCore(ushort, ushort)

Initializes a new instance of the NFCore structure.
publ i ¢ NFCor e(

ushort x,
ushort y

Parameters
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ushort The x - coordinate of the core.

ushort They - coordinate of the core.

7.4.1.7.1.2. NFCore(ushort x, ushort y, int angle)

publ i ¢ NFCor g(

ushort x,
ushort vy,
int angle
DHE:
Parameters
X The x - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.

7.4.1.7.1.3. NFCore(ushort x, ushort y, double angle)

publ i ¢ NFCor g(
ushort x,
ushort vy,
doubl e angl e

Parameters
X The x - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.

7.4.1.7.2. Angle Property

Gets or sets Angle of core.

public double Angle {get; set;}

Property value
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The angle of the core.
7.4.1.7.3. RawAngle Property

Gets or setsraw angle of core

public int RawAngle {get; set}

Property value
The raw angle of the core.
Remarks

The angle of the coreis specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the angle of the core is unknown.
7.4.1.7.4. X Property

Gets or setsy coordinate of core.

public int X {get; set;}

Property value

They coordinate of the core.

Remarks

The x coordinate of the core is specified in pixels at Resolution and X * [NFRecord horizont-
al resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

7.4.1.7.5. Y Property

Gets or sets x coordinate of core.

public int Y {get; set;}

Property value
They coordinate of the core.
Remarks

They coordinate of the coreis specified in pixels at Resolution and Y * [NFRecord vertical
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resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

7.4.1.8. NFDelta Struct

The structure contains information of delta.

public struct NFDelta

Constructors
NFDelta Constructor Initializes a new instance of the NFDelta
structure.
Properties
Anglel Gets or setsthefirst angle of delta.
Angle2 Gets or sets the second angle of delta.
Angle3 Gets or setsthe third angle of delta.
RawAnglel Gets or setsthe first row angle of the delta.
RawAngle2 Gets or sets the second row angle of the
delta.
RawAngle3 Gets or setsthe third row angle of the delta.
X Gets or sets x coordinate of delta.
Y Gets or setsy coordinate of delta.

7.4.1.8.1. NFDelta Constructor
Initializes a new instance of the NFDelta structure.

7.4.1.8.1.1. NFDelta(ushort x, ushort y)

publ i c NFDel t a(
ushort x,
ushort y

Parameters

Copyright © 2006 Neurotechnologija 319




Reference ((NET)

X The x - coordinate of the delta.

y They - coordinate of the delta.

7.4.1.8.1.2. NFDelta(ushort x, ushort y, int anglel, int angle2, int angle3)

publ i c NFDel t a(

ushort x,

ushort vy,

int angl el,

int angl e2,

int angl e3
)
Parameters
X The x - coordinate of the delta.
y They - coordinate of the delta.
angl el The first angle of the delta.
angl e2 The second angle of the delta.
angl e3 The third angle of the delta

7.4.1.8.1.3. NFDelta(ushort x, ushort y, double anglel, double angle2, double
angle3)

publ i c NFDel t a(
ushort x,
ushort vy,
doubl e angl el
doubl e angl e2,
doubl e angl e3

Parameters

X The x - coordinate of the delta.
y They - coordinate of the delta
angl el Thefirst angle of the delta.
angl e2 The second angle of the delta.
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angl e3 The third angle of the delta.

7.4.1.8.2. Anglel Property

Gets or setsthefirst angle of delta.

public double Anglel {get; set;}

Property value
Thefirst angle of the delta.
Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the first angle of the deltais unknown.
7.4.1.8.3. Angle2 Property

Gets or sets the second angle of delta.

public double Angle2 {get; set;}

Property value
The second angle of the delta.
Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the first angle of the deltais unknown.
7.4.1.8.4. Angle3 Property

Gets or setsthe third angle of delta.

public double Angle3 {get; set;}

Property value

The third angle of the delta.
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Remarks

The angle of the deltais specified in 180/128 degrees units in counterclockwise order and can
not be less than zero or greater than 256 minus one.

The value of -1 can be specified if the first angle of the deltais unknown.

7.4.1.8.5. RawAnglel Property

Gets or setsthe first row angle of the delta.

public int RawAngl el {get; set;}

Property value
The first raw angle of the delta.
7.4.1.8.6. RawAngle2 Property

Gets or sets the second row angle of the delta.

public int RawAngl e2 {get; set;}

Property value
The second raw angle of the delta.
7.4.1.8.7. RawAngle3 Property

Gets or sets the third row angle of the delta.

public int RawAngl e3 {get; set;}

Property value
The third raw angle fog the delta.
7.4.1.8.8. X Property

Gets or sets x coordinate of delta

public int X {get; set;}

Property value

The x coordinate of the delta.
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Remarks

The x coordinate of the deltais specified in pixels at Resolution and X * [NFRecord horizont-
a resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

7.4.1.8.9. Y Property

Gets or setsy coordinate of delta.

public int Y {get; set;}

Property value
The x coordinate of the delta.
Remarks

They coordinate of the deltais specified in pixels at Resolution and Y * [NFRecord vertical
resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

7.4.1.9. NFDoubleCore Struct

The structure contains information of double core.

publ i c struct NFDoubl eCore

Constructors
NFDoubleCore Constructor Initializes a new instance of the NF-
Doubl eCor e structure.
Properties

Gets or sets x coordinate of the double core.

Gets or setsy coordinate of the double core.

7.4.1.9.1. NFDoubleCore Constructor

publ i ¢ NFDoubl eCor e(ushort x, ushort vy);
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Parameters
X The x - coordinate of the double core.
y They - coordinate of the double core.

7.4.1.9.2. X Property

Gets or sets x coordinate of the double core.

public int X {get; set;}

Property value
The X coordinate of the double core.
7.4.1.9.3. Y Property

Gets or setsy coordinate of the double core.

public int Y {get; set;}

Property value

The Y coordinate of the double core.

7.4.1.10. NFMinutia Struct

The structure contains information of minutia

public struct NFM nutia

Constructors

NFMinutia Constructor

Initializes a new instance of the NFMinutia
structure.

Properties
Angle Gets or sets the angle of the minutia.
Curvature Gets or sets the ridge curvature near minu-
tia
G Gets or sets the G (ridge density) near minu-
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tia
Quality Gets or sets quality of the minutia.
RawAngle Gets or setsthe raw angle of the minutia.
Type Gets or sets the type of the minutia.
X Gets or sets x coordinate of the minutia.
Y Gets or setsy coordinate of the minutia.

7.4.1.10.1. NFMinutia Constructor

Initializes a new instance of the NFMinutia structure.

7.4.1.10.1.1. NFMinutia(ushort x, ushort y, NFMinutiaType type, byte angle)

public NFM nuti a(

ushort x,
ushort vy,
NFM nut i aType type,
byte angl e
)
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

7.4.1.10.1.2. NFMinutia(ushort x, ushort y, NFMinutiaType type, double angle)

public NFM nuti a(
ushort x,
ushort vy,

NFM nut i aType type,

doubl e angl e

Parameters
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X The x - coordinate of the minutia
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

7.4.1.10.1.3. NFMinutia(ushort x, ushort y, NFMinutiaType type, byte angle,

byte quality, byte curvature, byte g)

public NFM nuti a(

ushort x,

ushort vy,

NFM nut i aType type

byte angl e,

byte quality,

byte curvature

byte g
);
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
quality The quality of the minutia.
curvature The ridge curvature near minutia.
g The G (ridge density) near minutia.

7.4.1.10.1.4. NFMinutia(ushort x, ushort y, NFMinutiaType type, double angle,

byte quality, byte curvature, byte g)

public NFM nuti a(
ushort x,
ushort vy,
NFM nuti aType type
doubl e angl e,
byte quality,
byte curvature
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byte g

);

Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
qual ity The quality of the minutia.
curvature The ridge curvature near minutia.
g The G (ridge density) near minutia.

7.4.1.10.2. Angle Property

Gets or setsthe angle of the minutia.

public double Angle {get; set;}

Property value
The angle of the minutia.

Remarks

The angle of the minutiais specified in 180/128 degrees units in counterclockwise order and

can not be greater than 256 minus one.
7.4.1.10.3. Curvature Property

Gets or sets the ridge curvature near minutia.

public byte Curvature {get; set;}

Property value
The ridge curvature near minutia.
Remarks

If curvature of the minutiais unknown it must be set to 255.
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7.4.1.10.4. G Property

Gets or setsthe G (ridge density) near minutia.

public byte G {get; set;}

Property value

The G (ridge density) near minutia.

Remarks

If G of the minutiais unknown it must be set to 255.
7.4.1.10.5. Quality Property

Gets or sets quality of the minutia.

public byte Quality {get; set;}

Property value
The quality of the minutia.

Remarks

The quality of the minutia must be in the range [0, 100]. The higher it is, the better the quality

of the minutiais.
If quality of the minutiais unknown it must be set to zero.
7.4.1.10.6. RawAngle Property

Gets or sets the raw angle of the minutia.

public byte RawAngle {get; set;}

Property value
The raw angle of the minutia.
7.4.1.10.7. Type Property

Gets or sets the type of the minutia.

public NFM nutiaType Type {get; set;}
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Property value
One of the NFMinutiaType values.
7.4.1.10.8. X Property

Gets or sets x coordinate of the minutia.

public int X {get; set;}

Property value

The X coordinate of the minutia

Remarks

The x coordinate of the minutiais specified in pixelsat Resol ut i on and X* [NFRecord

horizontal resolution] / Resol ut i on can not be greater than MaxDi nensi on or NFRe-
cord width minus one.

7.4.1.10.9. Y Property

Gets or setsy coordinate of the minutia.

public int Y {get; set;}

Property value

TheY coordinate of the minutia.

Remarks

They coordinate of the minutiais specified in pixelsat Resol ut i on and Y * [NFRecord

vertical resolution] / Resol ut i on can not be greater than MaxDi nensi on or NFRecord
width minus one.

7.4.1.11. NFMinutiaNeighbour Struct

The structure contains information of minutia neighbour.

public struct NFM nuti aNei ghbour

Constructors

NFMinutiaNeighbour Constructor Initializes a new instance of the NFM nu-
t i aNei ghbour structure.
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Fields
Empty Represents a minutia neighbour that is null
reference.
Properties
Index Gets or sets the index of minutia neighbour.
RidgeCount Gets or sets the ridge count between the
minutia and minutia neighbour.

7.4.1.11.1. NFMinutiaNeighbour Constructor

publ i c NFM nuti aNei ghbour (
int index,
byt e ridgeCount

Parameters
i ndex The index of neighbour.
ri dgeCount The ridge count of neighbour.

7.4.1.11.2. Empty Field

Represents a NFMinutiaNeighbour that is a null reference.

public static readonly NFM nuti aNei ghbour Enpty;

7.4.1.11.3. Index Property

Gets or sets the index of minutia neighbour.

public int Index {get; set;}

Property value

The index of minutia neighbour.

7.4.1.11.4. RidgeCount Property
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Gets or sets the ridge count between the minutia and minutia neighbour.

public int R dgeCount {get; set;}

Property value

The ridge count between the minutia and minutia neighbour.
7.4.1.12. NFImpressionType Enumeration
Specifies the impression types.

publ i ¢ enum NFI npr essi onType

Members

Member name Description

Latentimpression Latent impression fingerprint.

LatentLift Latent lift fingerprint.

L atentPhoto Latent photo fingerprint.

LatentTracing Latent tracing fingerprint.

LiveScanContactless Live-scanned fingerprint using contactless
device.

LiveScanPlain Live-scanned plain fingerprint.

LiveScanRolled Live-scanned rolled fingerprint.

NonliveScanPlain Nonlive-scanned (from paper) plain finger-
print.

NonliveScanRolled Nonlive-scanned (from paper) rolled finger-
print.

Swipe Live-scanned fingerprint by sliding the fin-
ger across a''swipe" sensor.

7.4.1.13. NFMinutiaFormat Enumeration

Specifies formats of minutia. This enumeration allows a bitwise combination of its member
values.

publ i ¢ enum NFM nut i aFor nat
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Members
Member name Description
HasCurvature If near minutiais ridge curvature
HasG If near minutiais G(ridge density).
HasQuality The quality of the minutia.

7.4.1.14. NFMinutiaType Enumeration

Specifies types of minutia.

publ i c enum NFM nuti aType

Members
Member name Description
Bifurcation The minutiathat is a bifurcation of aridge.
End The minutiathat is an end of aridge.
Unknown The type of the minutiais unknown.

7.4.1.15. NFPatternClass Enumeration

Specifies pattern class of the fingerprint.

publ i c enum NFPatt ernCl ass

Members
Member name Description
Accidental Whorl Accidental whorl pattern class.
Amputation Amputation. Pattern classis not available.
Central PocketL oop Central pocket loop pattern class.
Doubleloop Double loop pattern class.
L eftSlantLoop Left slant loop pattern class.
PlainArch Plain arch pattern class.
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Member name

Description

PlainWhorl Plain whorl pattern class.
RadialLoop Radial loop pattern class.
RightSlantL oop Right slant loop pattern class.
Scar Scar. Pattern classis not available.
TentedArch Tented arch pattern class.
UlnarLoop Ulnar loop pattern class.
Unknown Unknown pattern class.
Whorl Whorl pattern class.

Remarks

This enumeration isimplemented according to ANSI/NIST-ITL 1-2000 standard.

7.4.1.16. NFPosition Enumeration

Specifies finger position.

publ i ¢ enum NFPosi tion

Members

Member name

Description

L eftindex Index finger of the left hand.
LeftLittle Little finger of the left hand.
LeftMiddle Middle finger of the left hand.
LeftRing Ring finger of the left hand.
LeftThumb Thumb of the left hand.
RightThumb Thumb of the right hand.
Rightlndex Index finger of the right hand.
RightLittle Little finger of the right hand.
RightMiddle Middle finger of the right hand.
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Member name

Description

RightRing

Ring finger of the right hand.

Unknown

Unknown finger.

7.4.1.17. NFRidgeCountsType Enumeration

Specifiestype of ridge counts contained in NFRecord.

publ i ¢ enum NFRi dgeCount sType

Members

Member name

Description

EightNeighbours

The NFRecord contains ridge counts to
closest minutiain each of the eight sectors
of each minutia. First sector starts at minutia
angle.

EightNeighbourswWithlndexes

The NFRecord contains ridge counts to
eight neighbours of each minutia.

FourNeighbours

The NFRecord contains ridge counts to
closest minutiain each of the four sectors of
each minutia. First sector starts at minutia
angle.

FourNei ghbourswithindexes

The NFRecord contains ridge counts to four
neighbours of each minutia.

None The NFRecord does not contain ridge
counts.
Unspecified For internal use.

7.5. Neurotec.Biometrics.VFExtractor Library

Provides functionality for extracting Neurotechnologija Finger Records from fingerprint im-

ages using VeriFinger algorithm.

DLL: Neurotec. Bionetrics. VFExtractor.dl|I.

Namespaces
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Neurotec.Biometrics

Provides functionality for extracting Neuro-
technologija Finger Records from finger-
print images using VeriFinger algorithm.

7.5.1. Neurotec.Biometrics Namespace

Provides functionality for extracting Neurotechnologija Finger Records from fingerprint im-

ages using VeriFinger algorithm.

Classes
Class Description
V FExtractor Provides methods for extracting Neurotech-

nologija Finger Records (NFRecords) from
fingerprint images using VeriFinger al-
gorithm encapsulated in Neurotechnologija
Fingerprint Features Extractor VF
(VFEXxtractor) object.

Enumerations

Enumeration

Description

VfeReturnedimage

Specifies the returned image.

VieTemplateSize

7.5.1.1. VFExtractor Class

Wrapper for VeriFinger SDK VFExtractor module isimplemented in Neur o-

tec.Bionmetrics. VFExtractor.dl|.

Constructors

V FExtractor Constructor

Initializes a new instance of the VFEx-
tractor class.

Properties

GeneralizationM aximal Rotation

Gets or sets maximal rotation of two fea-
tures collection to each other.
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GeneralizationThreshold

Gets or sets generalization threshold.

| SRegistered Gets a value indicating whether V FExtractor
library has been registered.

Mode Gets or sets scanners mode.

Returnedimage Gets or sets the image type.

TemplateSize Gets or sets template size. The value can be
one of VfeTemplateSize enumeration mem-
bers.

Methods

CopyParameters Copies the parameters values from one
V FExtractor object to another.

Dispose Releases the resources used by VFExtractor.

Extract Extracts features from a fingerprint image.

ExtractUnpacked Extracts features from a fingerprint image
and do not packs.

Generadlize Generalizes count features collections to

single features collection.

GeneralizeUnpacked

Unpackes and generalizes count features
collections to single features collection.

GetMaxTemplateSize Retrieves maximal size of packed NFRecord
the specified VFEXxtractor can extract.
GetParameter Retrieves parameter by parameter identifier.

GetStaticParameter

Retrieves static parameter by parameter
identifier.

Reset Resets all parameters of V FEXxtractor object
to default values.
SetParameter Sets the parameter by parameter identifier.

SetStaticParameter

Sets the static parameter by parameter iden-
tifier.

Constants
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DIlIName Name of DLL containing unmanaged part of
thisclass.

ParameterM ode Identifier specifying mode (parameter value
set) parameter of type uint. Parameter value
can be one of the ModeX X X.
Represents scanners.

ModeGenerd

ModeDigital PersonaUarelU

M odeBiometrikaFX2000

M odeBiometrikaFX 3000

M odeK eytronicSecureDesktop
ModeldentixTouchView

M odel dentixDfr2090

M odePreciseBiometrics100CS
ModeUpekTouchChip

M odel denticatorTechnologyDF90
ModeAuthentecAFS2

M odeA uthentecA es4000

M odeA uthentecAes2501B
ModeAtmelFingerchip
ModeBmfBIp100

M odeSecugenHamster
ModeEthentica
ModeCrossmatchV erifier300
M odeNitgenFingkeyHamster
ModeTestechBiol
ModeDigentl zzix

M odeStartekFM 200

M odeFujitsuM BF200

M odeFutronicFS80
ModeLighTuningL ttC500
ModeTacomaCmos

ParameterCopyright

Identifier specifying library copyright static
read-only parameter of type string.

Parameter GeneralizationM aximal Rotation

Maximal rotation of two features collection
to each other. Must be in range 0°..180°.

ParameterGeneralizationThreshold

Has the same meaning for features general -
ization as ParameterMatchingThreshold
parameter for features matching.

ParameterName

Identifier specifying library name static
read-only parameter of type string.

ParameterQuality Threshold

Identifier specifiesimage quality threshold.

ParameterReturnedl mage

Identifier specifying kind of image returned
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after extraction parameter of typeint. Para-
meter value can be one of the VfeRe-
turnedl mage enumeration members.

ParameterTemplateSize

Identifier specifying template size paramet-
er. Parameter value can be one of the
VfeTemplateSize enumeration members.

ParameterUseQuality

ParameterVersionHigh

Identifier specifying high part of library ver-
sion static read-only parameter of type uint.
Two high-order bytes of parameter value
specify major version and two low-order
bytes - minor version.

ParameterVersionLow

Identifier specifying low part of library ver-
sion static read-only parameter of type uint.
Two high-order bytes of parameter value
specify major (build) version and two low-
order bytes - minor (release) version.

7.5.1.1.1. VFExtractor Constructor

Initializes a new instance of the VVFExtractor class.

public VFExtractor();

See Also

VFExt r act or Class

7.5.1.1.2. GeneralizationMaximalRotation Property

Gets or sets maximal rotation of two features collection to each other.

public byte Generalizati onMaxi mal Rotation {get; set;}

Property value

See Also

7.5.1.1.3. GeneralizationThreshold Property

Gets or sets generalization threshold.
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public int GeneralizationThreshold {get; set;}

Property value
See Also

7.5.1.1.4. IsRegistered Property

Gets a value indicating whether VV FExtractor library has been registered.

public static bool |sRegistered {get}

Property value
t r ue if VFExtractor library isregistered; otherwise, f al se.
7.5.1.1.5. Mode Property

Gets or sets scanners mode.

public uint Mde {get, set}

Property value

One of the M ode constants.

See Also

Mode

7.5.1.1.6. Returnedimage Property

Gets or sets the image type.

publ i ¢ VfeReturnedl mage Returnedl mage {get, set};

Property value
One of the VfeReturnedimage value.
See Also

VfeReturnedlmage

7.5.1.1.7. TemplateSize Property
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Gets or sets template size. The value can be one of VfeTemplateSize enumeration members.

public VfeTenpl ateSi ze Tenpl ateSi ze {get; set;}
Property value
See Also

7.5.1.1.8. CopyParameters Method

Copies the parameters values from one \VV FExtractor object to another.

public static void CopyParaneters(
VFExtract or sourceExtractor,
VFExt ract or destinati onExtractor

Parameters

sour ceExt ract or Object of the VFEXt r act or class.
desti nati onExtractor Object of the VFEXt r act or class.
See Also

Constants

7.5.1.1.9. Dispose Method

Releases the resources used by VFExtractor.

public void Dispose();

7.5.1.1.10. Extract Methods

Extracts features from a fingerprint image.

7.5.1.1.10.1. int Extract(ushort, ushort, uint, ushort, ushort, IntPtr,NFPosition,

NFImpressionType, IntPtr, int, out bool)

public int Extract(
ushort wi dth,
ushort hei ght,
ui nt stride,
ushort hor zResol uti on,
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ushort vertResol ution,

IntPtr pixels,

NFPosi tion position,

NFI npr essi onType i npressi onType,
IntPtr buffer,

int bufferSize,

out bool isLowQuality

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

stride The fingerprint image width, plus the width

of the alignment bytes.

hor zResol uti on

Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on

Vertical resolution in pixels per inch of fin-
gerprint image.

pi xel s

The pointer to array of fingerprint image.

position

The finger NFPosition.

i mpr essi onType

The finger NFImpressionType.

buf f er

Pointer to memory buffer that contains
packed NFRecord.

bufferSi ze Size of memory buffer that contains packed
NFRecord.
i sLowQual ity t r ue if fingerprint imageis low quality;

otherwise, f al se.

Return Values

Size of extracted NFRecord.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.

See Also

Extract
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7.5.1.1.10.2. int Extract(ushort, ushort, uint, ushort, ushort, IntPtr,NFPosition,
NFImpressionType, byte[], out bool)

public int Extract(
ushort wi dth,
ushort hei ght,
ui nt stride,
ushort hor zResol uti on,
ushort vertResol ution,
IntPtr pixels,
NFPosi tion position,
NFI npr essi onType i npressi onType,
byte[] buffer,
out bool isLowQuality

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

stride The fingerprint image width, plus the width
of the alignment bytes.

hor zResol uti on Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution Vertical resolution in pixels per inch of fin-
gerprint image.

pi xel s The pointer to array of fingerprint image.

posi tion The finger NFPosition.

I mpr essi onType The finger NFImpressionType.

buf f er Byte array that contains packed NFRecord.

i sLowQual ity t r ue if fingerprint image is low quality;
otherwise, f al se.

Return Values
Size of extracted NFRecord.
Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.
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See Also

Extract

7.5.1.1.10.3. byte[] Extract(ushort, ushort, uint, ushort, ushort, Int-
Ptr,NFPosition, NFimpressionType, out bool)

Extracts finger features from fingerprint image.

public byte[] Extract(
ushort width,
ushort hei ght,
uint stride,

ushort horzResol uti on,
ushort vertResol ution,

IntPtr pixels,
NFPosi tion position,

NFI npr essi onType i npressi onType,
out bool isLowQuality

)

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

stride The fingerprint image width, plus the width

of the alignment bytes.

hor zResol uti on

Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on

Vertical resolution in pixels per inch of fin-
gerprint image.

pi xel s

The pointer to array of fingerprint image.

position

The finger NFPosition.

i npressi onType

The finger NFImpressionType.

buf f er

Byte array that contains packed NFRecord.

i sLowQual ity

t r ue if fingerprint image is low quality;
otherwise, f al se.

Return Values

The array of packed NFRecord.
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Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.
See Also

Extract

7.5.1.1.10.4. int Extract(NGrayscalelmage, NFPosition, NFimpressionType, Int-
Ptr, int, out bool)

public int Extract(
NG ayscal el mage i mage,
NFPosi tion position,
NFI npr essi onType i npressi onType,
IntPtr buffer,
int bufferSize,
out bool isLowQuality

Parameters

i mage The NGrayscalel mage image.

posi tion The finger NFPosition.

i npressi onType The finger NFImpressionType.

buf f er Byte array that contains packed NFRecord.

bufferSi ze Size of memory buffer that contains packed
NFRecord.

i sLowQual ity t r ue if fingerprint image islow quality;
otherwise, f al se.

Return Values

Size of extracted NFRecord.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.
See Also

Extract
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7.5.1.1.10.5. int Extract(NGrayscalelmage, NFPosition, NFImpressionType,
byte[], out bool)

public int Extract(
NG ayscal el nage i nage,
NFPosi ti on position,
NFI npr essi onType i npressi onType,
byte[] buffer,
out bool isLowQuality

Parameters
i mage The NGrayscal el mage image.
position The finger NFPosition.
i mpr essi onType The finger NFImpressionType.
buf f er Byte array that contains packed NFRecord.
i sLowQual ity t r ue if fingerprint imageis low quality;
otherwise, f al se.

Return Values

Size of extracted NFRecord.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.
See Also

Extract

7.5.1.1.10.6. byte[] Extract(NGrayscalelmage, NFPosition, NFImpressionType,
out bool)

Extracts finger features from NGrayscal el mage object.

public byte[] Extract(

NG ayscal el mage i mage,

NFPosi tion position,

NFI npr essi onType i npressi onType,
bool isLowQuality
);
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Parameters

i mge The NGrayscalel mage image.

posi tion The finger NFPosition.

I mpr essi onType The finger NFImpressionType.

i sLowQual ity t r ue if fingerprint imageis low quality;
otherwise, f al se.

Return Values

The array of packed NFRecord.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.
See Also

Extract

7.5.1.1.11. ExtractUnpacked Method

Extracts features from a fingerprint image and do not packs.

7.5.1.1.11.1. ExtractUnpacked(NGrayscalelmage,NFPosition,NFImpressionType
,out bool)

publ i c NFRecord ExtractUnpacked(
NG ayscal el mage i nage,
NFPosi tion position,
NFI npr essi onType i npressi onType,
out bool isLowQuality

Parameters

i mage The NGrayscalel mage image.

posi tion The finger NFPosition.

i npressi onType The finger NFImpressionType.

i sLowQual ity t r ue if fingerprint image is low quality;
otherwise, f al se.
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Return Values

The NFRecord object.

Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.
See Also

NFRecord

7.5.1.1.11.2. ExtractUnpacked(ushort,ushort,uint,ushort,ushort,IntPtr,NFPositio
n,NFImpressionType,out bool)

publ i c NFRecord ExtractUnpacked(
ushort w dth,
ushort hei ght,
uint stride,
ushort horzResol uti on,
ushort vertResol uti on,
IntPtr pixels,
NFPosi tion position,
NFI npr essi onType i npressi onType,
out bool isLowQuality

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

stride The fingerprint image width, plus the width
of the alignment bytes.

hor zResol uti on Horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution Vertical resolution in pixels per inch of fin-
gerprint image.

pi xel s The pointer to array of fingerprint image.

position The finger NFPosition.

i mpr essi onType The finger NFImpressionType.

i sLowQual ity t r ue if fingerprint image is low quality;
otherwise, f al se.
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Return Values
The NFRecord object.

Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.

See Also

NFRecord

7.5.1.1.12. Generalize Methods

Generalizes count features collections to single features collection.

7.5.1.1.12.1. int Generalize(IntPtr[], int[], IntPtr, int, out int)

public int Ceneralize(
IntPtr[] tenplates,
int[] tenpl ateSi zes,
IntPtr buffer,
int bufferSize,
out int baseTenpl at el ndex

Parameters

tenpl at es

Pointer to NFRecord objects array.

t enpl at eSi zes

An array that contains NFRecords sizes.

buf f er Pointer to memory buffer that contains
NFRecord object.
bufferSi ze Size of memory buffer that contains NFRe-

cord.

baseTenpl at el ndex

Index of main generalization template.

Return Values

Size of generalized NFRecord.
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Remarks

If templates can not generalized, method through buf f er Si ze returns zero and through
buf f er - null.
See Also

NFRecord | Extract

7.5.1.1.12.2. int Generalize(byte[][], IntPtr, int, out int)

public int Ceneralize(
byte[][] tenpl ates,
IntPtr buffer,
int bufferSize,
out int baseTenpl at el ndex

Parameters

tenpl at es A byte array of NFRecord objects byte ar-
rays.

buf f er Pointer to memory buffer that contains
NFRecord object.

bufferSi ze Size of memory buffer that contains NFRe-
cord.

baseTenpl at el ndex Index of main generalization template.

Return Values

Size of generalized NFRecord.
See Also

NFRecord | Extract

7.5.1.1.12.3. int Generalize(byte[][], byte[], out int)

public int CGeneralize(
byte[][] tenpl ates,
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byte[] buffer,
out int baseTenpl at el ndex

Parameters
t enpl at es A byte array of NFRecord objects byte ar-
rays.
buf fer Byte array that contains generalized NFRe-
cord.
baseTenpl at el ndex Index of main generalization template.

Return Values

Size of generalized NFRecord.
See Also

NFRecord | Extract

7.5.1.1.12.4. byte[] Generalize(byte[][], out int)

public byte[] Generalize(
byte[][] tenpl ates,
out int baseTenpl at el ndex

Parameters
tenpl at es A byte array of NFRecord objects byte ar-
rays.
baseTenpl at el ndex Index of main generalization template.

Return Values
Byte array that contains generalized NFRecord.

See Also
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NFRecord | Extract

7.5.1.1.13. GeneralizeUnpacked Methods

Unpackes and generalizes count features collections to single features collection.
7.5.1.1.13.1. GeneralizeUnpacked(byte[][], out int)

Unpackes and generalizes count features collections to single features collection.

publ i c NFRecord GeneralizeUnpacked(
byte[][] tenpl ates,
out int baseTenpl at el ndex

Parameters
tenpl ates A byte array that contains NFRecord objects
bytes arrays.
baseTenpl at el ndex Index of main generalization template.

Return Values

The generalized NFRecord object.

See Also

Extract

7.5.1.1.13.2. GeneralizeUnpacked(IntPtr[], int[], out int)

Unpackes and generalizes count features collections to single features collection.

publ i c NFRecord GeneralizeUnpacked(
IntPtr[] tenplates,
int[] tenpl ateSi zes,
out int baseTenpl at el ndex

Parameters
tenpl ates Pointer to NFRecord objects array.
t enpl at eSi zes An array that contains NFRecord objects
Sizes.
baseTenpl at el ndex Index of main generalization template.
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Return Values

The generalized NFRecord object.
See Also

Extract

7.5.1.1.14. GetMaxTemplateSize Method

Retrieves maximal size of packed NFRecord the specified V FExtractor can extract.

public int GetMaxTenpl ateSi ze();

Return Values
Returns maximal template size.
7.5.1.1.15. GetParameter Method

Retrieves parameter by parameter identifier.

publ i c obj ect GetParaneter(
ushort paraneterld

DE

Parameters

paraneterld The parameter identifier.

Return Values

The parameter value.

Remarks

The following values can be used for par anet er | d:
» ParameterMode

» ParameterReturnedimage

See Also

SetParameter | CopyParameters

7.5.1.1.16. GetStaticParameter Method
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Retrieves static parameter by parameter identifier.

public static object GetStaticParaneter
ushort paraneterld

DE

Parameters

paraneterld The parameter identifier.

Return Values

The parameter value.

Remarks

The following values can be used for par anet er | d:

ParameterCopyright
ParameterName
ParameterVersionHigh
ParameterVersionL ow

See Also
SetStaticParameter | CopyParameters
7.5.1.1.17. Reset Method

Resets all parameters of \ FExtractor object to default values.

public void Reset();

7.5.1.1.18. SetParameter Method

Sets the parameter by parameter identifier.

public void SetParaneter(
ushort paraneterld,
obj ect val ue

Parameters

paraneterld The parameter identifier.
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val ue The parameter value.

Remarks

The following values can be used for par anet er | d:
» ParameterMode

» ParameterReturnedimage

See Also

GetParameter | CopyParameters

7.5.1.1.19. SetStaticParameter Method

Sets the static parameter by parameter identifier.

public static void SetStaticParaneter (
ushort paraneterld,
obj ect val ue

Parameters

paraneterld The parameter identifier.

val ue The parameter object.

Remarks

Unused method.

See Also

GetStaticParameter | CopyParameters

7.5.1.2. VfeReturnedimage Enumeration

Specifies the returned image.

publ i ¢ enum Vf eRet ur nedl nage

Members
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Member name Description

None No image.

Binarized The binarized image.
Skeletonized The skeletonized image.

7.5.1.3. VfeTemplateSize Enumeration

publ i c enum Vf eTenpl at eSi ze

Members

Member name

Description

Large

Small

7.6. Neurotec.Biometrics.VFMatcher Library

Provides functionality for comparing Neurotechnologija Finger Records using VeriFinger al-

gorithm.

DLL: Neurotec. Bionetrics. VFMatcher.dl | .

Namespaces

Neurotec.Biometrics

Provides functionality for comparing Neuro-
technologija Finger Records using
VeriFinger algorithm.

7.6.1. Neurotec.Biometrics Namespace

Provides functionality for comparing Neurotechnologija Finger Records using VeriFinger al-

gorithm.

Classes

VimMatchDetails

Specifies the matching information.

VFMatcher

Provides functionality for comparing Neuro-
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technologija Finger Records (NFRecords)
using VeriFinger algorithm encapsulated in
Neurotechnologija Finger Matcher VF

(VFMatcher) object.
Enumerations
Enumeration Description
VimSpeed

7.6.1.1. VimMatchDetails Class

Specifies the matching information.

Properties
CenterX X rotation point coordinate of the second
(Verify or IdentifyNext) matched template.
CenterY Y rotation point coordinate of the second
(Verify or IdentifyNext) matched template.
MatedMinutiae The array of structure NIndexPair.
RawRotation The rotation of fingerprint image.
Rotation The rotation of fingerprint image in radians.
Score Specifies score of two matched fingerprints.
TranglationX The x translation of fingerprint image.
TrandationY They trandation of fingerprint image.
Methods
Dispose Releases the resources used by VimMatch-

Details.

7.6.1.1.1. CenterX Property

X rotation point coordinate of the second (Verify or IdentifyNext) matched template.
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public int CenterX{get};

7.6.1.1.2. CenterY Property

Y rotation point coordinate of the second (Verify or IdentifyNext) matched template.

public int CenterY{get};

7.6.1.1.3. MatedMinutiae Property

The array of structure NIndexPair.

public N ndexPair[] MtedM nutiae {get;}

Property value

The array of NIndexPair structures.

See Also

NIndexPair

7.6.1.1.4. RawRotation Property

The rotation of fingerprint image.

public byte RawRotation {get;}

7.6.1.1.5. Rotation Property

The rotation of fingerprint image in radians.

public double Rotation {get;}

7.6.1.1.6. Score Property

Specifies score of two matched fingerprints.

public int Score {get;}

Property value

The score of two matched fingerprints.

7.6.1.1.7. TranslationX Property
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The x tranglation of fingerprint image.

public int TranslationX {get;}

7.6.1.1.8. TranslationY Property

They trandation of fingerprint image.

public int TranslationY {get;}

7.6.1.1.9. Dispose Method

Rel eases the resources used by VimMatchDetalls.

public void Dispose();

7.6.1.2. VFMatcher Class

Provides functionality for comparing Neurotechnologija Finger Records (NFRecords) using
VeriFinger algorithm encapsulated in Neurotechnologija Finger Matcher VF (VFMatcher)
object.

Constructors
VFMatcher Constructor Initializes a new instance of the VFMat ch-
er class.
Properties
| SRegistered Gets a value indicating whether Neuro-
tec.Biometrics.VFMatcher library isre-
gistered.
MatchingThreshold Gets or sets the matching threshold.
Maximal Rotation Gets or sets maximal rotation.
Mode Gets or sets scanners mode.
Methods
CopyParameters Copies parameters values from one
VFMatcher object to another VFMatcher
object.
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Dispose

Releases the resources used by VFMatcher.

GetParameter

Gets value of parameter by parameter id.

GetStaticParameter

Gets value of static parameter by parameter
id.

|dentifyEnd Ends identification process.

| dentifyNext Compares the specified NFRecord with one
identification was started with.

| dentifyStart Starts identification with the specified
NFRecord.

Reset Resets all VFMatcher parameters to default
values.

SetParameter Sets value of parameter by parameter id.

SetStaticParameter

Sets value of static parameter by parameter
id.

Verify Compars two NFRecords.
Constants
DIlIName Name of DLL containing unmanaged part of
this class.
Represents scanners.
ModeGenerd

ModeDigital PersonaUareU

M odeBiometrikaFX 2000

M odeBiometrikaFX 3000

M odeK eytronicSecureDesktop
Model dentixTouchView

M odel dentixDfr2090

M odePreciseBiometrics100CS
ModeUpekTouchChip

M odel denticator TechnologyDF90
M odeA uthentecAFS2

M odeA uthentecAes4000

M odeA uthentecAes2501B
ModeAtmel Fingerchip

ModeBmfBIp100

M odeSecugenHamster

M odeEthentica

M odeCrossmatchV erifier300
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M odeNitgenFingkeyHamster
ModeTestechBiol
ModeDigentl zzix
ModeStartekFM 200

M odeFujitsuM BF200

M odeFutronicFS80
ModeLighTuningL ttC500
ModeTacomaCmos

ParameterCopyright

Identifier specifying library copyright static
read-only parameter of type string.

ParameterMatchingThreshold

| dentifier specifying matching threshold
(biggest allowed FAR) parameter of type
int. Parameter valueisequal to - 12 *
log10(FAR) and must be not less than zero
(for example, 48 for FAR = 0.01%).

ParameterM aximal Rotation

Identifier specifying modulus of maximal
rotation allowed between two matched
NFRecords parameter of type byte. Paramet-
er valueis specified in 180/128 degrees
units and can not be greater than 128 (+-180
degrees).

ParameterM ode Identifier specifying mode (parameter value
set) parameter of type uint. Parameter value
can be one of the ModeXXX.

ParameterName |dentifier specifying library name static

read-only parameter of type string.

ParameterVersionHigh

Identifier specifying high part of library ver-
sion static read-only parameter of type uint.
Two high-order bytes of parameter value
specify major version and two low-order
bytes - minor version.

ParameterVersionLow

Identifier specifying low part of library ver-
sion static read-only parameter of type uint.
Two high-order bytes of parameter value
specify major (build) version and two low-
order bytes - minor (release) version.

7.6.1.2.1. VFMatcher Constructor

Initializes a new instance of the VFMatcher class.

publ i c VFMat cher();
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7.6.1.2.2. IsRegistered Property

Gets avalue indicating whether Neurotec.Biometrics.VFMatcher library is registered.

public static bool |sRegistered {get;}

Property value
t r ue if Neurotec.Biometrics.VFMatcher library isregistered; otherwise, f al se.
7.6.1.2.3. MatchingThreshold Property

Gets or sets the matching threshold.

public int MatchingThreshold {get; set;}

Property value

The matching threshold.

See Also

ParameterMatchingThreshold

7.6.1.2.4. MaximalRotation Property

Gets or sets maximal rotation.

public byte Maxi mal Rotation {get; set;}

Property value
The maximal rotation.
See Also

ParameterM aximal Rotation

7.6.1.2.5. Mode Property

public uint Mde {get; set;}

Property value

The scanner type.
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See Also

Constants

7.6.1.2.6. CopyParameters Method

Copies parameters values from one VFMatcher object to another VFMatcher object.

public static void CopyParaneters(
VFNMat cher sour ceMat cher,
VFMat cher desti nati onMat cher

Parameters
sour celat cher The VFMatcher object.
desti nati onMat cher The VFMatcher object.
See Also
Constants

7.6.1.2.7. Dispose Method

Releases the resources used by VFMatcher.

public void Dispose();

7.6.1.2.8. GetParameter Method

Gets value of parameter by parameter id.

publ i c obj ect GetParaneter(
ushort paraneterld

DE

Parameters

paraneterld The parameter identifier.

Return Values

The parameter value.
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Remarks

The following values can be used for par anet er | d:
» ParameterMatchingThreshold

» ParameterMaximalRotation

» ParameterMode

See Also

SetParameter | CopyParameters

7.6.1.2.9. GetStaticParameter Method

Gets value of static parameter by parameter id.

public static object GetStaticParaneter(
ushort paraneterld

DE

Parameters

paraneterld The parameter identifier.

Return Values

The parameter value.

Return Values

The parameter value.

Remarks

The following values can be used for par anet er | d:
ParameterCopyright

ParameterName

ParameterVersionHigh
ParameterV ersionLow

See Also

SetStaticParameter | CopyParameters

7.6.1.2.10. IdentifyEnd Method
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Ends identification process.

public void IdentifyEnd();

Remarks

See Also

|dentifyStart | IdentifyNext

7.6.1.2.11. IdentifyNext Method

Compares the specified NFRecord with one identification was started with.

7.6.1.2.11.1. IdentifyNext(IntPtr,int)

public int IdentifyNext(
IntPtr tenpl ate,
int tenpl ateSize

Parameters
tenpl ate Pointer to the memory block that contains
packed NFRecord.
tenpl at eSi ze The template size.

Return Values

The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
egual to matching threshold otherwise.

See Also

IdentifyStart | IdentifyEnd | NFRecord

7.6.1.2.11.2. IdentifyNext(IntPtr,int,VfmMatchDetails)

public int IdentifyNext(
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IntPtr tenplate,
int tenplateSize,
Vf mvat chDet ai | s mat chDetail s

Parameters

tenpl ate Pointer to the memory block that contains
packed NFRecord.

tenpl at eSi ze The template size.

mat chDet ai | s The VimMatchDetails object.

Return Values

The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
equal to matching threshold otherwise.

See Also

|dentifyStart | IdentifyEnd | VimMatchDetails | NFRecord

7.6.1.2.11.3. IdentifyNext(byte[])

public int IdentifyNext(
byte[] tenplate
I

Parameters

tenpl ate The byte array with packed NFRecord.

Return Values
The matching score.
Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
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match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
equal to matching threshold otherwise.

See Also
|dentifyStart | IdentifyEnd | NFRecord

7.6.1.2.11.4. IdentifyNext(byte[],VfmMatchDetails)

public int IdentifyNext(
byte[] tenplate,
Vf mvat chDet ai | s mat chDet ai | s

Parameters
tenpl at e The byte array with packed NFRecord.
mat chDet ai | s The VimMatchDetails object.

Return Values

The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
equal to matching threshold otherwise.

See Also

IdentifyStart | IdentifyEnd | VfmMatchDetails | NFRecord

7.6.1.2.12. IdentifyStart Method

Starts identification with the specified NFRecord.

7.6.1.2.12.1. IdentifyStart(IntPtr, int templateSize)

public void IdentifyStart (
IntPtr tenplate,
int tenpl ateSize

Parameters
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tenpl ate Pointer to the memory block that contains
packed NFRecord.
t enpl at eSi ze The template size.
See Also

IdentifyNext | IdentifyEnd | NFRecord

7.6.1.2.12.2. IdentifyStart(IntPtr,int,out VimMatchDetails)

public void IdentifyStart(
IntPtr tenplate,
int tenpl ateSize,
out VfmvatchDetail s matchDetail s

Parameters
tenpl ate Pointer to the memory block that contains
packed NFRecord.
tenpl ateSi ze The template size.
mat chDet ai | s The VimMatchDetails object.
See Also

IdentifyNext | IdentifyEnd | VfmMatchDetails | NFRecord

7.6.1.2.12.3. IdentifyStart(byte[])

public void IdentifyStart (
byte[] tenplate
);

Parameters

tenpl ate The byte array with packed NFRecord.

See Also

IdentifyNext | IdentifyEnd | NFRecord
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7.6.1.2.12.4. IdentifyStart(byte[],out VimMatchDetails)

public void IdentifyStart (
byte[] tenplate,
out VfmvatchDetails matchDetail s

Parameters
tenpl ate The byte array with packed NFRecord.
mat chDet ai | s The VfmMatchDetails object.

See Also

IdentifyNext | IdentifyEnd | VfmMatchDetails | NFRecord
7.6.1.2.13. Reset Method

Resets all VFMatcher parametersto default values.

public void Reset();

7.6.1.2.14. SetParameter Method

Sets value of parameter by parameter id.

public void SetPararneter (
ushort paraneterld,
obj ect val ue

Parameters
par aneterld The parameter identifier.
val ue The parameter value.
Remarks

The following values can be used for par anet er | d:

» ParameterMatchingThreshold
¢ ParameterM aximal Rotation

Copyright © 2006 Neurotechnologija

368



Reference ((NET)

» ParameterMode

See Also
GetParameter | CopyParameters
7.6.1.2.15. SetStaticParameter Method

Sets value of static parameter by parameter id.

public static void SetStaticParaneter(
ushort paraneterld,
obj ect val ue

Parameters

paraneterld The parameter identifier.

val ue The parameter value.

Remarks

Unused mothod.

See Also

GetStaticParameter | CopyParameters
7.6.1.2.16. Verify Method
Compars two NFRecords.

7.6.1.2.16.1. Verify(IntPtr,int,IntPtr,int)

public int Verify(
IntPtr tenplatel,
int tenpl atelSi ze,
IntPtr tenpl ate2,
int tenpl ate2Size

Parameters

tenpl atel Pointer to the memory block that contains
packed NFRecord.
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tenpl at elSi ze

The template size.

t enpl at e2

Pointer to the memory block that contains

packed NFRecord.

The template size.

tenpl at e2Si ze

Return Values
The matching score.

Remarks

Method returns zero if similarity isless than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or

equal to matching threshold otherwise.
See Also
NFRecord

7.6.1.2.16.2. Verify(IntPtr,int,IntPtr,int,out VimMatchDetails)

public int Verify(
IntPtr tenplatel,
int tenpl atelSi ze,
IntPtr tenpl ate2,
int tenpl ate2Si ze,
out VfmvatchDetails matchDetails

Parameters

tenpl atel

Pointer to the memory block that contains
packed NFRecord.

tenpl at elSi ze

The template size.

t enpl at e2

Pointer to the memory block that contains
packed NFRecord.

tenpl at e2Si ze

The template size.

mat chDetai l s

The VimMatchDetails object.

Return Values
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The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
egual to matching threshold otherwise.

See Also

VimMatchDetails | NFRecord

7.6.1.2.16.3. Verify(byte[],byte[])

public int Verify(
byte[] tenplatel,
byte[] tenpl ate2

Parameters
tenpl atel The byte array with packed NFRecord.
t enpl at e2 The byte array with packed NFRecord.

Return Values

The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or
equal to matching threshold otherwise.

See Also

NFRecord

7.6.1.2.16.4. Verify(byte[],byte[],out VfmMatchDetails)

public int Verify(
byte[] tenplatel,
byte[] tenplate2,
out VifmvatchDetails matchDetails
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Parameters
tenpl atel The byte array with packed NFRecord.
t enpl at e2 The byte array with packed NFRecord.

mat chDetail s

The VimMatchDetails object.

Return Values
The matching score.

Remarks

Method returns zero if similarity is less than matching threshold, i.e. two NFRecords do not
match (see ParameterMatchingThreshold and SetParameter method), and is greater than or

equal to matching threshold otherwise.
See Also

VimMatchDetails | NFRecord

7.6.1.3. VimSpeed Enumeration

publ i ¢ enum Vf nSpeed

Members

Member name

Description

High

Low

7.7. Neurotec.Images Library

Provides classes that enable loading, saving and converting images in various formats.

DLL: Neurotec. | mages. dl|.

Namespaces

Neurotec.Images

Contains classes that enable loading, saving
and converting images in various formats.
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7.7.1. Neurotec.Images Namespace

Contains classes that enable loading, saving and converting images in various formats.

Classes
Bmp Provides functionality for loading and sav-
ing images in BMP format.
NGrayscalelmage Provides functionality for managing 8-bit
grayscale images.
NImage Provides functionality for managing images.
NImageFormat Provides functionality for loading and sav-

ing images in format-neutral style.

NImageFormat.l mageFormatCollection

Represents the collection of formatsin a
NImageFormeat.

NlImages

Provides library registration and other addi-
tional functionality.

NMonochromelmage

Provides functionality for managing 1-bit
monochrome images.

NRgblmage Provides functionality for managing 24-bit
RGB images.

Tiff Provides functionality for loading and sav-
ing images in TIFF format.

Structures

NPixel Format Provides functionality for work with pixel
format.

NRgb Represents an RGB color.

7.7.1.1. Bmp Class

Provides functionality for loading and saving images in BMP format.

Methods

Loadimage

Creates anew instance of the Nl mage
class.
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L oadlmageFromBitmap Creates anew instance of the NI mage class
from Bi t nmap.

L oadl mageFromHBitmap Creates a new instance of the Nl mage class
from Windows HBITMAP.

Savelmage Saves Nl mrage.

Savel mageToBitmap Saves Nl mage to Bi t map.

SavelmageToHBitmap Saves NI mage to Windows HBITMAP.

7.7.1.1.1. Loadlmage Method.
Creates a new instance of the Nl mage class.
7.7.1.1.1.1. Loadlmage (string)

Creates a new instance of the Nl mage class from file.

public static N nage Loadl mage(
string fil eNanme

DE

Parameters

fil eNane A string that contains the name of thefile.

Return Values

A NImage object.

See Also

NImage | Loadlmage | Savel mage
7.7.1.1.1.2. LoadImage (IntPtr, int)

Creates anew instance of the Nl mage class from memory buffer.
public static N nage Loadl mage(

IntPtr buffer,
int bufferlLength

Parameters
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buf fer

Pointer to memory buffer.

buf f er Lengt h

Size of memory buffer.

Return Values

A NImage object.

See Also

NImage | Loadlmage | Savelmage
7.7.1.1.1.3. Loadlmage (byte[])

Creates a new instance of the NI mage class from byte array.

public static N nmage Loadl mage(
byte[] buffer

DE

Parameters

buf f er A byte array.

Return Values

A NImage object.

See Also

NImage | Loadlmage | Savelmage

7.7.1.1.2. LoadlmageFromBitmap Method
Creates a new instance of the Nl mage classfrom Bi t map.
7.7.1.1.2.1. LoadlmageFromBitmap (Bitmap)

Creates a new instance of the NI mage classfrom Bi t map.

public static N nage Loadl mageFronBit map(
Bi t map bi t map
i

Parameters
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bi t map A Bi t map class object.

Return Values

A NImage object.

See Also

NImage | Savel mageToBitmap

7.7.1.1.2.2. LoadImageFromBitmap (Bitmap, float, float)

Creates a new instance of the Nl mage classfrom Bi t map with specified resolution.

public static N nmage Loadl nageFr onBit map(
Bi t map bi t map,
float horzResol uti on,
float vertResol ution

Parameters

bi t map A Bi t map class object.

hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.

Return Values

A NImage object.

See Also

NImage | Savel mageToBitmap

7.7.1.1.3. LoadlmageFromHBitmap Method

Creates a new instance of the NI mage class from Windows HBITMAP.

public static N nage Loadl mageFr omHBi t map(
IntPtr hBitnmap

DE
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Parameters

hBi t map Pointer to handle that specifies Windows
HBITMAP.

Return Values

A NlImage object.

See Also

NImage | Savel mageToHBIitmap

7.7.1.1.4. Savelmage Method

Saves NI mage.

7.7.1.1.4.1. void Savelmage (NImage, string)

Saves NIl mage tofile.

public static void Savel mage(
Nl mage i mage,
string fil eName

Parameters

i mage A NImage object.

fil eNane A string that contains the name of thefile.
See Also

NImage | Loadlmage
7.7.1.1.4.2. void Savelmage (NImage, Stream)

Saves NI mage to stream.

public static void Savel mage(
Nl mage i mage,
Stream stream

Parameters

Copyright © 2006 Neurotechnologija 377




Reference ((NET)

i mage A NImage object.
stream The data stream used to save the image.
See Also

NImage | Loadlmage
7.7.1.1.4.3. byte[] Savelmage (NImage)

Saves NI mage to byte array.

public static byte[] Savel mage(
Nl mage i mage

DE

Parameters

i mage A NImage object.

Return Values

A byte array.

See Also

NImage | Loadlmage

7.7.1.1.5. SavelmageToBitmap Method

Saves NI mage to Bi t map.

public static Bitmap Savel mageToBi t map(
Nl mage i mage

DK

Parameters

i mage A NlImage object.

Return Values

A Bi t map object.
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See Also
NImage | LoadlmageFromBitmap
7.7.1.1.6. SavelmageToHBitmap Method

Saves NI mage to Windows HBITMAP.

public static IntPtr Savel mageToHBi t map(
Nl mage i mage

DE

Parameters

i mage A NImage object.

Return Values

A pointer to handle of Windows HBITMAP.

See Also

NImage | LoadlmageFromHBitmap

7.7.1.2. NGrayscalelmage Class

Provides functionality for managing 8-bit grayscale images.

Properties

Item Gets or sets the color of the specified pixel
in NImage object.

7.7.1.2.1. NGrayscalelmage.ltem Property

Gets or sets the color of the specified pixel in NImage object.

public const byte this]
ui nt X,
uint y

1 {get; set;}

Parameters

X The x coordinate of the pixel.
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They coordinate of the pixel.

Property value

A color of specified pixel.
7.7.1.3. NImage Class

Provides functionality for managing images.

Properties
Handle Gets handle to unmanaged NImage object.
Height Gets height of fingerprint image from NIm-

age object.

HorzResolution

Gets horizontal resolution in pixels per inch
of fingerprint image.

LongSize Gets size of NImage object.

LongStride Gets stride of fingerprint image from NIm-
age object.

Pixel Format Gets NPixelFormat of NImage object.

Pixels Gets pointer to array of pixelsfrom NImage
object.

Size Gets size of NImage object.

Stride Gets stride of fingerprint image from NIm-

age object.

V ertResol ution

Gets vertical resolution in pixels per inch of
fingerprint image.

Width Gets width of fingerprint image from NIm-
age object.
Methods
Clone Creates NImage object from another NIm-
age object.
Create Creates an empty NImage object.
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Dispose Releases the resources used by NImage.

FromBitmap Creates Nl mage from Bitmap.

FromData Creates NI mage object from data.

FromFile Creates NI nage object from file.

FromHandle Creates Nl mage object from handle.

FromHBIitmap Creates a new instance of the NImage class
from Windows HBITMAP.

Fromlmage Creates NI nage object from another NI m
age object.

GetWrapper Creates NI nage object wrapper.

Save Saves NI mage object tofile.

ToBitmap CreatesaBi t map.

ToHBitmap Creates Windows HBITMAP.

7.7.1.3.1. Handle Property

Gets handle to unmanaged NImage object.

public IntPtr Handl e {get;}

Property value

A handle to unmanaged NImage object.
See Also

NImage

7.7.1.3.2. Height Property

Gets height of fingerprint image from NImage object.

public uint Height {get;}

Property value
A height of fingerprint image.

See Also
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NImage Width | Stride
7.7.1.3.3. HorzResolution Property

Gets horizontal resolution in pixels per inch of fingerprint image.

public float HorzResol ution {get;}

Property value

A horizontal resolution in pixels per inch of fingerprint image.

Remarks

Horizontal resolution equal to zero meansthat it is not applicable for the image.
See Also

NImage VertResolution

7.7.1.3.4. LongSize Property

Gets size of NImage object.

public ul ong LongSi ze {get;}

Property value
A size of NImage object.
Remarks

Size of memory block containing image pixelsis equal to image height multiplied by image
stride. For more information see Height and Stride properties.

See Also
NImage | Height | Stride
7.7.1.3.5. LongStride Property

Gets stride of fingerprint image from NImage object.

public ulong LongStride {get;}

Property value

A stride of fingerprint image.
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Stride (size of one row) of the image depends on image pixel format and width. It can not be
less than value obtained with GetRowL ongSize or GetRowSi ze methods with arguments ob-
tained with PixelFormat and Width properties.

See Also

NlImage

7.7.1.3.6. PixelFormat Property

Gets NPixelFormat of NImage object.

publ i ¢ NPi xel Format Pi xel Format {get;}

Property value

A NPixelFormat structure.

See Also

NImage

7.7.1.3.7. Pixels Property

Gets pointer to array of pixels from NImage object.

public IntPtr Pixels {get;}

Property value

A pointer to pixel array.

Remarks

Memory block containing image pixelsis organized as image height rows following each
other in top-to-bottom order. Each row occupies image stride bytes and is organized as image
width pixels following each other in right-to-left order. Each pixel is described by image
pixel format.

For more information see Pixel Format, Width, Height, Stride, and Size properties.

See Also

NImage | PixelFormat | Width | Height | Stride | Size

7.7.1.3.8. Size Property

Gets size of NImage object.
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public uint Size {get;}

Property value
A size of NImage object.
Remarks

Size of memory block containing image pixelsis equal to image height multiplied by image
stride. For more information see Height and Stride properties.

See Also
NImage | Height | Stride
7.7.1.3.9. Stride Property

Gets stride of fingerprint image from NImage object.

public uint Stride {get;}

Property value

A stride of fingerprint image.

Stride (size of one row) of the image depends on image pixel format and width. It can not be
less than value obtained with GetRowL ongSize or GetRowSi ze methods with arguments ob-
tained with PixelFormat and Width properties.

See Also

NImage

7.7.1.3.10. VertResolution Property

Gets vertical resolution in pixels per inch of fingerprint image.

public float VertResolution {get;}

Property value

A vertical resolution in pixels per inch of fingerprint image.

Remarks

Vertical resolution equal to zero means that it is not applicable for the image.

See Also
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NImage | HorzResolution

7.7.1.3.11. Width Property

Gets width of fingerprint image from NImage object.

public uint Wdth {get;}

Property value

A width of fingerprint image.
See Also

NImage Height | Stride
7.7.1.3.12. Clone Method

Creates NImage object from another NImage object.

public object C one();

Return Values

A NImage object.

See Also

Nlmage

7.7.1.3.13. Create Method

Creates an empty NImage object.

7.7.1.3.13.1. Create (NPixelFormat, uint, uint, uint, float, float)

Creates an empty NImage object.

public static N nage Create(
NPi xel For mat pi xel For mat ,
ui nt width,
ui nt hei ght,
uint stride,
fl oat horzResol uti on,
float vertResol ution

Parameters
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pi xel For mat A NPixelFormat of fingerprint image.

wi dt h A width of fingerprint image.

hei ght A height of fingerprint image.

stride A stride of fingerprint image.

hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.

Return Values
A NImage object.

If stri de iszerothen image stride is automatically calculated. For more information on im-
age stride see Stride method.

hor zResol uti onMand vert Resol ut i on can be zero if resolution is not applicable for
the image.

See Also
NImage
7.7.1.3.13.2. Create (NPixelFormat, uint, uint, ulong, float, float)

Creates an empty NImage object.

public static N nage Create(
NPi xel For mat pi xel For mat ,
uint width,
ui nt hei ght,
ul ong stride,
fl oat horzResol uti on,
float vertResol ution

Parameters

pi xel For mat A NPixelFormat of fingerprint image.
wi dt h A width of fingerprint image.

hei ght A height of fingerprint image.
stride A stride of fingerprint image.
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hor zResol uti on

A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on

A vertical resolution in pixels per inch of
fingerprint image.

Return Values

A NImage object.

If stri de iszerothen image stride is automatically calculated. For more information on im-

age stride see Stride method.

hor zResol uti onMandvert Resol ut i on can be zero if resolution is not applicable for

the image.

See Also

NImage

7.7.1.3.14. Dispose Method

Releases the resources used by NImage.

public void Dispose();

See Also
Nlmage
7.7.1.3.15. FromBitmap Method

Creates Nl mage from Bitmap.

public static N nage FronBitmap(
Bi t map bitmap
);

Parameters

bi t map

An object used to work with images defined
by pixel data.

Return Values

A NImage object.
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See Also

NlImage

7.7.1.3.16. FromData Method

Creates Nl mage object from data.

7.7.1.3.16.1. FromData (NPixelFormat, uint, uint, uint, float, float, uint, IntPtr)

Creates NI mage object from data with specified resolution.

public static N nage FronDat a(
NPi xel For mat pi xel For mat,
ui nt wi dth,
ui nt hei ght,
uint stride,
fl oat horzResol uti on,
float vertResol ution,
uint srcStride,

IntPtr srcPixels

Parameters
pi xel For mat A NPixelFormat of fingerprint image.
wi dt h A width of fingerprint image.
hei ght A height of fingerprint image.
stride A stride of fingerprint image.
hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.
vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.
srcStride A stride of source fingerprint image.
srcPi xel s A pointer to source pixel array.

Return Values
A NImage object.

If st ri de iszero then image stride is automatically calculated. For more information on im-
age stride see Stride property.
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Format of memory block sr cPi xel s pointsto must be the same as described in Pixels
property, only strideisequal tosrcStri de.

hor zResol uti on andvert Resol uti on canbe zeroif resolution is not applicable for
the image.

See Also
NlImage

7.7.1.3.16.2. FromData (NPixelFormat, uint, uint, ulong, float, float, ulong, Int-
Ptr)

Creates NI mage object from data with specified resolution.

public static N nage FronDat a(
NPi xel For mat pi xel For mat ,
ui nt width,
ui nt hei ght,
ul ong stride,
fl oat horzResol uti on,
float vertResol ution,
ul ong srcStride,

IntPtr srcPixels

Parameters
pi xel For mat A NPixelFormat of fingerprint image.
wi dt h A width of fingerprint image.
hei ght A height of fingerprint image.
stride A stride of fingerprint image.
hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.
vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.
srcStride A stride of source fingerprint image.
srcPi xel s A pointer to source pixel array.

Return Values

A NImage object.
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See Also

NlImage

7.7.1.3.17. FromFile Method
Creates NI nage object from file.
7.7.1.3.17.1. FromFile (string)

Creates NI mage object from file.

public static N nage FronFil e(
string fil eName

DE

Parameters

fil eNane A string that contains the name of thefile.

Return Values

A NImage object.

See Also

NImage

7.7.1.3.17.2. FromFile (string, NImageFormat)

Creates NI mage object from file with specified NImageFormat.

public static N nage FronfFil e(
string fil eNane,
NPi xel For mat i nageFor mat

Parameters
fil eNanme A string that contains the name of thefile.
i mageFor mat Animage NImageFormat object.

Return Values

A NImage object.
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See Also
NImage | NImageFormat
7.7.1.3.18. FromHandle Method

Creates NI nage object from handle.

public static N nage FronHandl e(
IntPtr handl e

DE

Parameters

handl e A pointer to handle.

Return Values

A NlImage object.

See Also

NImage | Handle

7.7.1.3.19. FromHBitmap Method

Creates anew instance of the NImage class from Windows HBITMAP.

public static N nage FronHBit map(
IntPtr hBitmap

DE

Parameters

hBi t map Pointer to handle that specifies Windows
HBITMAP.

Return Values

A NImage object.

See Also

NImage

7.7.1.3.20. FromIimage Method
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Creates NI mage object from another NI mage object.
7.7.1.3.20.1. FromImage (NPixelFormat, uint, NImage)

Creates NI mage object from another NI nage object.

public static N mage From mage(
NPi xel For mat pi xel For mat ,
uint stride,
Nl mage srcl mage

Parameters

pi xel For mat A NPixelFormat of fingerprint image.
stride A stride of fingerprint image.

srcl mage A NI mage source object.

Return Values
A NImage object.
Remarks

If stri de iszerothen image stride is automatically calculated. For more information on im-
age stride see Stride property.

See Also
NImage | NPixel Format
7.7.1.3.20.2. Fromimage (NPixelFormat, ulong, NImage)

Creates NI nage object from another NI mage object.

public static N nmage From mage(
NPi xel For mat pi xel For mat ,
ul ong stride,
NI mage srcl nage

Parameters
pi xel For mat A NPixelFormat of fingerprint image.
stride A stride of fingerprint image.
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srcl mage A NI mage source object.

Return Values
A NImage object.
See Also
NImage | NPixel Format
7.7.1.3.20.3. Fromimage (NPixelFormat, uint, float, float, NImage)
Creates NI mage object from another NI mage object with specified resolution.
public static N nmage From mage(
NPi xel For mat pi xel For mat ,
uint stride,
fl oat horzResol uti on,

fl oat vertResol ution,
NI mage srcl nage

Parameters

pi xel For mat A NPixelFormat of fingerprint image.

stride A stride of fingerprint image.

hor zResol uti on A horizontal resolution in pixels per inch of

fingerprint image.

vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.

srcl mage A NI nage source object.

Return Values
A NImage object.
Remarks

If stri de iszerothen image stride is automatically calculated. For more information on im-
age stride see Stride property.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for
the image.
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See Also
NImage | NPixel Format
7.7.1.3.20.4. Fromimage (NPixelFormat, ulong, float, float, NImage)

Creates Nl mage object from another NI mage object with specified resolution.

public static Nl mage From mage(
NPi xel For mat pi xel For mat ,
ul ong stride,
fl oat horzResol uti on,
fl oat vertResol ution,
NI mage srcl mage

Parameters

pi xel For mat A NPixelFormat of fingerprint image.

stride A stride of fingerprint image.

hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.

srcl mage A NI mage source object.

Return Values

A NImage object.

See Also

NImage | NPixel Format

7.7.1.3.21. GetWrapper Method

Creates Nl mage object wrapper.

7.7.1.3.21.1. GetWrapper (NPixelFormat, uint, uint, uint, float, float, IntPtr, bool)

Creates NI mage object wrapper.

public static N nage Get W apper (
NPi xel For mat pi xel For mat,
ui nt wi dth,
ui nt hei ght,
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uint stride,

fl oat horzResol uti on,
float vertResol ution,

IntPtr pixels,
bool ownsPi xel s

Parameters

pi xel For mat

A NPixelFormat of fingerprint image.

wi dt h A width of fingerprint image.
hei ght A height of fingerprint image.
stride A stride of fingerprint image.

hor zResol uti on

A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol uti on

A vertical resolution in pixels per inch of
fingerprint image.

pi xel s

Pointer to memory block containing pixels
for the image.

ownsPi xel s

Specifies whether pixels will be automatic-
aly deleted with theimage (if set to true).

Return Values
A NImage object.

Remarks

For more information on image stride see Stride property.

Format of memory block pixels points to must be the same as described in Pixels property.

pi xel s must not be deleted during lifetime of theimage. If ownsPi xel s ist r ue then
pixelswill be automatically deleted with the image.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for

the image.

See Also

NImage | NPixelFormat | Pixels

7.7.1.3.21.2. GetWrapper (NPixelFormat, uint, uint, ulong, float, float, IntPtr,
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bool)

Creates NI mage object wrapper.

public static N nage Get W apper (
NPi xel For mat pi xel For mat ,
ui nt wi dt h,
ui nt hei ght,
ul ong stride,
fl oat horzResol uti on,
float vertResolution,
IntPtr pixels,
bool ownsPi xel s

Parameters

pi xel For mat A NPixelFormat of fingerprint image.

wi dt h A width of fingerprint image.

hei ght A height of fingerprint image.

stride A stride of fingerprint image.

hor zResol uti on A horizontal resolution in pixels per inch of
fingerprint image.

vert Resol ution A vertical resolution in pixels per inch of
fingerprint image.

pi xel s Pointer to memory block containing pixels
for the image.

ownsPi xel s Specifies whether pixels will be automatic-
ally deleted with the image (if set to true).

Return Values

A NImage object.

Remarks

Format of memory block pixels points to must be the same as described in Pixels property.
See Also

NImage | NPixelFormat | Pixels

7.7.1.3.22. Save Method
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Saves NI mage object to file.
7.7.1.3.22.1. Save (string)

Saves NI mage object tofile.

public void Save(
string fil eNanme

DE

Parameters

fil eNanme A string that contains the name of thefile.

See Also
Nlmage
7.7.1.3.22.2. Save (string, NImageFormat)

Saves NI mage object to file with specified NI mageFormat.

public void Save(
string fil eNane,
NI mageFor mat i mageFor mat

Parameters
fil eNane A string that contains the name of thefile.
i mageFor mat Animage NImageFormat object.

See Also

NImage | NImageFormat
7.7.1.3.23. ToBitmap Method

CreatesaBi t map.

public Bitmap ToBitmap();

Return Values
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A Bi t map object.

See Also

Nlmage

7.7.1.3.24. ToHBitmap Method

Creates Windows HBITMAP.

public IntPtr ToHBi t map();

Return Values

A Windows HBITMAP.

See Also

NImage

7.7.1.4. NImageFormat Class

Provides functionality for loading and saving images in format-neutral style.

Fields
Bmp Specifies the BMP image format.
Formats Specifies collection of supported image
formats.
Gif Specifies the GIF image format.
Jpeg Specifies the JPEG image format.
Png Specifies the PNG image format.
Tiff Specifies the TIFF image format.
Properties
CanRead Gets avalue indicating whether the current
image format supports reading.
CanWrite Gets avalue indicating whether the current
image format supports writing.
DefaultFileExtension Gets default file extension of the current im-
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age format.
FileFilter Getsfilefilter of the current image format.
Name Gets name of the current image format.
Methods
Loadimage Loads NI mage.
Savelmage Saves NI mage.
Select Retrieves supported image format registered

with file extension of specified file name
and supporting reading/writing as specified.

7.7.1.4.1. Bmp Field

public static readonly N mageFor mat

7.7.1.4.2. Formats Field

public static readonly N mageFor mat .

Bnp;

| mageFor mat Col | ecti on Formats;

7.7.1.4.3. Gif Field

public static readonly N nmageFor mat

Gf;

7.7.1.4.4. Jpeg Field

public static readonly N nmageFor mat

Jpeg;

7.7.1.4.5. Png Field

public static readonly N mageFor mat

7.7.1.4.6. Tiff Field

public static readonly N mageFor mat

Png;

Tiff;

7.7.1.4.7. CanRead Property
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Gets avalue indicating whether the current image format supports reading.

public virtual bool CanRead {get;}

Property value

t rue if image format can read, f al se if image format can not read.

See Also

CanWrite | Name | DefaultFileExtension | FileFilter

7.7.1.4.8. CanWrite Property

Gets a value indicating whether the current image format supports writing.

public virtual bool CanWite {get;}

Property value

t r ue if image format can write, f al se if image format can not write.

See Also
CanRead | Name | DefaultFileExtension | FileFilter
7.7.1.4.9. DefaultFileExtension Property

Gets default file extension of the current image format.

public virtual string DefaultFileExtension {get;}

Property value

Default file extension.

See Also

CanRead | CanWrite | Name | DefaultFileExtension | FileFilter
7.7.1.4.10. FileFilter Property

Getsfilefilter of the current image format.

public virtual string FileFilter {get;}

Property value
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Animage format file filter

See Also

CanRead | CanWrite | Name | DefaultFileExtension
7.7.1.4.11. Name Property

Gets name of the current image format.

public virtual string Nane {get;}

Property value

An image format name.

See Also

CanRead | CanWrite | FileFilter | DefaultFileExtension
7.7.1.4.12. Loadlmage Method

Loads NI mage.

7.7.1.4.12.1. Loadlmage(string)

Loads NI mage from file.

public virtual N nage Loadl nage(
string fil eNanme

DE

Parameters

fil eNane A string that contains the name of thefile.

Return Values

A NImage object.

See Also

NImage | Savelmage

7.7.1.4.12.2. Loadlmage(IntPtr, int)

Loads NI mage from memory buffer.
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public virtual N nage Loadl nage(
IntPtr buffer,
int bufferLength

Parameters
buf f er Pointer to memory buffer.
buf f er Length Size of memory buffer.

Return Values

A NImage object.

See Also

NImage | Savelmage

7.7.1.4.12.3. Loadlmage(byte[])

Loads NI mage from byte array.

public virtual N nmage Loadl nage(
byte[] buffer
I

Parameters

buf f er A byte array.

Return Values

A NImage object.

See Also

NImage | Savelmage

7.7.1.4.13. Savelmage Method

Saves Nl nage.

7.7.1.4.13.1. void Savelmage (NImage, string)

Saves NImageto file.
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public virtual void Savel mage(
Nl mage i mage,
string fil eNanme

Parameters

i mage A NImage object.

fil eNane A string that contains the name of thefile.
See Also

Loadimage | NImage
7.7.1.4.13.2. byte[] Savelmage(NImage)

Saves NImage to byte array.

public virtual byte[] Savel nage(
NI mage i mage

DE

Parameters

i mage A NImage object.

Return Values

A byte array.

See Also

Loadlmage | NImage

7.7.1.4.13.3. void Savelmage(NImage, Stream)

Saves NImage to stream.

public virtual void Savel mage(
Nl mage i mage,
Stream stream

Parameters
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i mage A NImage object.
stream The data stream used to save the image.
See Also

Loadlmage | NImage
7.7.1.4.14. Select Method

Retrieves supported image format registered with file extension of specified file name and
supporting reading/writing as specified.

public static N nmageFormat Sel ect (
string fil eNane,
Fi | eAccess fil eAccess

Parameters
fil eNane A string that contains the name of thefile.
fileAccess A file access.

Return Values

A NImageFormat object.

See Also

NImageFormat

7.7.1.5. NImageFormat.ImageFormatCollection Class

Represents the collection of formats in a NI mageFormat.

Properties

Item Gets the member from collection by index.
Methods

IndexOf Returns the index within the collection of

the specified image format.
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7.7.1.5.1. ImageFormatCollection.ltem Property

Gets the member from collection by index.

public Nl nageFormat this|
int index

1 {get;}

Parameters

X The index of the element to get.

Property value

A NImageFormat object.

See Also

NImageFormat

7.7.1.5.2. IndexOf Method

Returns the index within the collection of the specified image format.

public int IndexO(
NI mageFor mat val ue

DE

Parameters

val ue A NImageFormat object.

Return Values

The zero-based index of the NImageFormat in the collection.
See Also

NImageFormat

7.7.1.6. NImages Class

Provides library registration and other additional functionality.

Properties
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Methods

GetGrayscal eCol orWrapper Creates NImage object wrapper.
Constants

DIlIName Name of DLL containing unmanaged part of

this class.

7.7.1.6.1. IsRegistered Property

Checksif Neurotec.NImages Pro library is registered.

public static bool |sRegistered {get;}

Property value

t rue if library isregistered, f al se if library is not registered.

7.7.1.6.2. GetGrayscaleColorWrapper Method

Creates NImage object wrapper.

public static Nl nmage Get Grayscal eCol or W apper (

Nl mage i mage,
NRgb m nCol or,
NRgb maxCol or

Parameters

i mage A NImage object.

m nCol or Specifies color to be used for black color.
max Col or Specifies color to be used for white color.

Return Values
An NImage object.

Remarks

Gray values in source image are replaced with according RGB values from range [m nCol -
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or , maxCol or] in created image.

See Also

Nlmage

7.7.1.7. NMonochromelmage Class

Provides functionality for managing 1-bit monochrome images.

Properties
Item Gets or sets the color of the specified pixel
in NImage object.
Remarks

This class provides advanced functionality, such asindividual pixel value retrieval for image

with pixel format equal to Monochrome.
7.7.1.7.1. NMonochromelmage.ltem Property

Gets or setsthe color of the specified pixel in NImage object.

public bool this|

uint x,
uint y
] {get; set;}
Parameters
X The x coordinate of the pixel.
y They coordinate of the pixel.

Property value

If pixel isblack then gets/setsf al se and if it iswhite then gets/setst r ue.
See Also

NImage

7.7.1.8. NPixelFormat Struct

Provides functionality for work with pixel format.
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Fields

Grayscale Each pixel valueis stored in 8 bits repres-
enting 256 shades of gray.

Monochrome Each pixel valueis stored in 1 bit represent-
ing either black or white color.

Rgb Each pixel valueisstored in 24 bits consist-
ing of three 8-hit values representing red,
green and blue color components.

Remarks

Image pixel format is not limited to these fields. However only these fields are provided for
usage with this SDK.

Properties

BitsPerPixel Gets number of bits used to store a pixel

from NPixelFormat Fields.
Methods

CalcRowLongSize Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified bits per pixel.

CalcRowSize Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified bits per pixel.

Equals Determines whether the specified Object is
equal to the current Object.

GetHashCode Isintended for a hash function for a particu-
lar type. GetHashCode is suitable for usein
hashing algorithms and data structures like a
hash table.

GetRowL ongSize Calculates number of bytes needed to store
line of specified length of pixelswith spe-
cified NPixelFormat.

GetRowSize Calculates number of bytes needed to store
line of specified length of pixels with spe-
cified NPixelFormat.
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Isvalid Checks whether current NPixel Format value
isvalid.

7.7.1.8.1. Grayscale Field

Each pixel valueis stored in 8 bits representing 256 shades of gray.

public static readonly NPi xel Format Grayscal e;

See Also
NPixel Format
7.7.1.8.2. Monochrome Field

Each pixel valueisstoredin 1 bit representing either black or white color.

public static readonly NPi xel Format Mnochr one;

See Also
NPixel Format
7.7.1.8.3. Rgb Field

Each pixel valueis stored in 24 bits consisting of three 8-bit values representing red, green
and blue color components.

public static readonly NPi xel For mat Rgb;

See Also
NPixelFormat
7.7.1.8.4. BitsPerPixel Property

Gets number of bits used to store a pixel from NPixelFormat Fields.

public uint BitsPerPixel {get;}

Property value
A number of bits.

See Also
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NPixelFormat Fields

7.7.1.8.5. CalcRowLongSize Methods

Calculates number of bytes needed to store line of specified length of pixels with specified
bits per pixel.

7.7.1.8.5.1. CalcRowLongSize (uint, uint)

Calculates number of bytes needed to store line of specified length of pixels with specified
bits per pixel.

public static ul ong Cal cRowLongSi ze(
ui nt bi t Count,
uint length

Return Values

The number of bytes needed to store line of specified length of pixels with specified bits per
pixel.

See Also
CalcRowLongSize
7.7.1.8.5.2. CalcRowLongSize (uint, uint, uint)

Calculates number of bytes needed to store line of specified length of pixels with specified
bits per pixel and alignment.

public static ul ong Cal cRowLongSi ze(
ui nt bit Count,
uint | ength,
uint alignment

Return Values

The number of bytes needed to store line of specified length of pixelswith specified bits per
pixel.

See Also
CalcRowLongSize
7.7.1.8.6. CalcRowSize Methods

Calculates number of bytes needed to store line of specified length of pixelswith specified
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bits per pixel.
7.7.1.8.6.1. CalcRowsSize (uint, uint)

Calculates number of bytes needed to store line of specified length of pixelswith specified
bits per pixel.

public static uint Cal cRowSi ze(
ui nt bi t Count,
uint length

Return Values

The number of bytes needed to store line of specified length of pixelswith specified bits per
pixel.

See Also
CacRowSize
7.7.1.8.6.2. CalcRowsSize (uint, uint, uint)

Calculates number of bytes needed to store line of specified length of pixels with specified
bits per pixel and alignment.

public static uint Cal cRowSi ze(
ui nt bi t Count,
uint | ength,
uint alignment

Return Values

The number of bytes needed to store line of specified length of pixels with specified bits per
pixel.

See Also
CacRowSize
7.7.1.8.7. Equals Method

Determines whether the specified Object is equal to the current Object.

public override bool Equal s(
obj ect obj
i
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Parameters

obj The Object to compare with the current Ob-
ject.

Return Values

t r ue if the specified Object is equal to the current Object; otherwise, f al se.
See Also

NPixel Format

7.7.1.8.8. GetHashCode Method

Isintended for a hash function for a particular type. GetHashCode is suitable for use in hash-
ing algorithms and data structures like a hash table.

public override int GetHashCode();

Return Values
A hash code for the current Object.
7.7.1.8.9. GetRowLongSize Method

Calculates number of bytes needed to store line of specified length of pixels with specified
NPixel Format.

7.7.1.8.9.1. GetRowLongSize (uint)

Calculates number of bytes needed to store line of specified length of pixelswith specified
NPixel Format.

publ i c ul ong Get RowlLongSi ze(
uint length

)

Return Values

The number of bytes needed to store line of specified length of pixels with specified NPixel-
Format.

See Also

GetRowLongSize
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7.7.1.8.9.2. GetRowLongSize (uint, uint)

Calculates number of bytes needed to store line of specified length of pixelswith specified
NPixelFormat and alignment.

public ul ong Get RowLongSi ze(
uint |ength,
uint ali gnment

Return Values

The number of bytes needed to store line of specified length of pixelswith specified NPixel-
Format.

See Also
GetRowLongSize
7.7.1.8.10. GetRowSize Method

Calculates number of bytes needed to store line of specified length of pixels with specified
NPixel Format.

7.7.1.8.10.1. GetRowsSize (uint)

Calculates number of bytes needed to store line of specified length of pixels with specified
NPixel Format.

public uint GetRowSi ze(
uint length

)
Return Values

The number of bytes needed to store line of specified length of pixels with specified NPixel-
Format.

See Also
GetRowSize
7.7.1.8.10.2. GetRowsSize (uint, uint)

Calculates number of bytes needed to store line of specified length of pixels with specified
NPixelFormat and alignment.

public uint GetRowSi ze(
uint |ength,
uint alignment
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Return Values

The number of bytes needed to store line of specified length of pixelswith specified NPixel-
Format.

See Also
GetRowSize
7.7.1.8.11. IsValid Method

Checks whether current NPixelFormat value is valid.

public static bool IsValid(
NPi xel For mat val ue

DE

Parameters

val ue The NPixelFormat object.

Return Values

Returnst r ue if the object isvalid NPixelFormat, f al se if not.

7.7.1.9. NRgb Struct

Represents an RGB color.

Constructors
NRgb Initializes a new instance of the NRgb struc-
ture.
Properties
Blue Gets the blue component value of this NR-
GB structure.
Green Gets the green component value of this NR-
GB structure.
Red Gets the red component value of this NRGB
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structure.

7.7.1.9.1. NTgb constructor

Initializes a new instance of the NRgb structure.

publ i ¢ NRgb(
byte red,
byt e green,
byt e bl ue
);
Parameters
red The blue component value of this NRGB.
green The green component value of this NRGB.
bl ue The red component value of this NRGB.

7.7.1.9.2. Blue Property

Gets the blue component value of this NRGB structure.

public byte Blue {get; set;}

Property value
The blue component value of this NRGB.
7.7.1.9.3. Green Property

Gets the green component value of this NRGB structure.

public byte Green {get; set;}

Property value
The green component value of this NRGB.
7.7.1.9.4. Red Property

Gets the red component value of this NRGB structure.

public byte Red {get; set;}
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Property value

The red component value of this NRGB.

7.7.1.10. NRgblmage Class

Provides functionality for managing 24-bit RGB images.

Properties

Item Getsthe pixel by index.

Remarks

This class provides advanced functionality, such asindividual pixel value retrieval for image

with pixel format equal to Rgb.
7.7.1.10.1. NRgbIlmage.ltem Property
Gets the pixel by index.

public NRgb this]
uint x,
uint y

] {get; set;}

Property value

A NRgb structure.

Parameters
X The x coordinate to get or set.
y They coordinate to get or set.
See Also
NRgb

7.7.1.11. Tiff Class
Provides functionality for loading and saving images in TIFF format.

Constructors
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Tiff Initializes anew instance of the Ti f f class.
Methods
Loadimage Creates NImage object.

7.7.1.11.1. Tiff Constructor

Initializes a new instance of the Ti f f .

public Tiff();

See Also

Ti ff Class

7.7.1.11.2. Loadlmage Method
Creates NImage object.

7.7.1.11.2.1. Loadlmage (string)

Creates NImage object from TIFF file.

public static N nage Loadl nage(
string fil eName

DE

Parameters

fil eNane A string that contains the name of thefile.

Return Values

A NImage object.

See Also

NImage | Loadlmage

7.7.1.11.2.2. Loadlmage (IntPtr, int)

Creates NImage object from memory buffer.
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public static N nage Loadl mage(
IntPtr buffer,
int bufferLength

Parameters

buf f er

Pointer to memory buffer.

buf f er Length

Size of memory buffer.

Return Values
A NImage object.
See Also

NImage | Loadlmage

7.7.1.11.2.3. Loadlmage (byte[])

Creates NImage object from byte array.

public static N nmage Loadl nage(
byte[] buffer
I

Parameters

buf f er

A byte array.

Return Values
A NImage object.
See Also

NImage | Loadlmage
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Chapter 8. Obsolete

The Section 8.2, “VeriFinger library” and Section 8.3, “ScanMan library” libraries functions
are obsolete. Use new libraries Chapter 6, Reference (C/C++) and Chapter 7, Reference
(.NET) in .NET instead of them. See aso samples|ocated sam es/ dot NET/ .

8.1. Fingerprint images

Fingerprint image used by VeriFinger library and ScanMan library hasto be an array of bytes
of sizewi dt h* hei ght and pointer to the first element of this array has to be passed to lib-
raries functions. Lines of the image have to be stored in the array from top to bottom order.
Next line must immediately follow the previous one (no padding). Each byte of the array cor-
responds to fingerprint image pixel (grayscale value). Value of 0 means black and value of
255 means white.

In Visual Basic (6.0, .Net) and MS Accessimages are stored in arrays with lower bounder 0
and upper bounder wi dt h* hei ght - 1, al elements are bytes with value from 0 to 255
(from black to white) and represent one pixel. Lines of the image have to be stored in the ar-
ray from top to bottom order. For all functions that required image as parameter thisimage
array must be passed.

8.2. VeriFinger library

VeriFinger library is afingerprint recognition engine that you can use in your application to
implement user enrollment, verification and identification using fingerprint images. It
provides a number of functions covering different usage scenarios.

When enrolling a user application can use features extraction functions that extracts features
from fingerprint image (for more information see Fingerprint images and Features). Also fea-

tures generalization can be used to increase quality of the features. Then features can be
stored in database for later access.

When verifying a user features that are extracted from fingerprint image are compared with
etalon features that are in the database or somewhere else. See Verification.

When identifying a user features that are extracted from fingerprint image are compared with
all features stored in the database until matching is successful or end of the database passed.
See | dentification.

VeriFinger library is copy protected. To use it you have to register it. See Registration.
Before using the library it hasto beinitialized. See Initialization and Contexts.

VeriFinger library behavior is controlled through parameters.

8.2.1. Library functions
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VeriFinger library contains the following functions grouped by categories:

Registration

VFRegistrationType Returns registration type of VeriFinger library
VFGenerateld Generates registration id from serial number
VFRegister Registers VeriFinger library

Initialization

VFInitiaize Initializes VeriFinger library

VFFinalize Uninitializes VeriFinger library

Contexts

V FCreateContext Creates a context

V FFreeContext Deletes the context

Parameters

VFGetParameter Retrieves parameter value

V FSetParameter Sets parameter value

Features extraction

V FExtract

Extracts features from fingerprint image

Features generalization

VFGenerdize

Generalizes count features collections to single features col-
lection
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Verification

VFVerify Matches two features collections

| dentification

VFldentifyStart Starts identification with test features
VFldentifyNext Matches with sample features
VFldentifyEnd Ends identification

Each of these functions (except for the VFCreateContext) returns integer value to indicate
result of the execution. If it islessthan zero then execution of the function failed and the
value indicates error code.

VeriFinger Java, C# wrappers functions do not return results code but throw exception
(Ver i Fi nger Except i on) when error occurs. Y ou can get error code using get Er r or -
Code method for Java and property ErrorCode for C#.

Each function (except for registration, initialization and features functions) takes last argu-
ment of type HYFCONTEXT. It isthe context in which VeriFinger library functions are called.
Passnul | (VF_DEFAULT_CONTEXT or O, in Javaand Visual Basic) to use default context.
For more information see Initialization and Contexts.

You can use VFFai | ed and VFSucceeded functions to determineif the execution of the
function failed or succeeded:

C:

#define VFFailed(result) ...
#defi ne VFSucceeded(result) ...

Delphi:

functi on VFSucceeded(Res: Integer): Bool ean;
function VFFail ed(Res: Integer): Bool ean;
Visual Basic:

Publ i c Function VFSucceeded(ByVal result As Long) As Bool ean
Public Function VFFailed(ByVal result As Long) As Bool ean

Copyright © 2006 Neurotechnologija 421



Obsolete

Visual Basic .Net:

Publ i ¢ Functi on VFSucceeded(ByVal result As Integer) As Bool ean
Public Function VFFail ed(ByVal result As Integer) As Bool ean

Java:

public class VeriFinger Exception extends Exception {

public static boolean failed(int errorCode) ...

public static bool ean succeeded(int errorCode) ...

8.2.2. Error codes

The following error codes are defined:

Genera

VFE_ K 0 OK, no error

VFE_FAI LED -1 Failed

VFE_QUT_OF _MEMORY -2 Out of memory

VFE_NOT _|I NI TI ALI ZED -3 VeriFinger library isnot initial-
ized

VFE_ARGUVMENT _NULL -4 One of the required function argu-
mentsis null

VFE_| NVALI D_ARGUMENT -5 One of the function arguments has
aninvalid value

VFE_NOT | MPLEMENTED -9 Function is not implemented

Registration

VFE_NOT_REQ STERED -2000 VeriFinger library is not registered
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VFE_| NVALI D_SERI AL_NUVBER -2001 | Specified serial number isinvalid

VFE_| NVALI D_REG STRATI ON_KEY | -2002 Specified registration key isinval-
id

VFE_SCANNER DRI VER ERRCR -2003 Scanner driver error

VFE_REG STRATI ON_NOT_NEEDED -2004 No need to register VeriFinger lib-
rary

VFE_NO_SCANNER -2005 No scanner found

VFE_MORE_THAN_ONE_SCANNER -2006 More than one scanner found

VFE_LM CONNECTI ON_ERROR -2007 Error communicating with License
Manager

VFE LM NO MORE_LI CENCES -2008 No more License Manager li-
censes are available

Parameters

VFE | NVALI D_PARAMETER -10 Parameter identifier isinvalid
(unknown)

VFE_PARAMETER _READ ONLY -11 Parameter isread only

Features extraction

VFE | LLEGAL_| MAGE_RESOLUTI ON | -101 Specified image resolution isil-
legal

VFE | LLEGAL_| MAGE_SI ZE -102 Specified image sizeisillegal

VFE_LOW QUALI TY_I MAGE -103 Warning. Image quality islow

VeriFinger specific
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VFE_I NVALI D_MODE -1000 Function called in invalid mode

Features

VFE_| NVALI D_FEATURES FORNVAT -3000 Features passed to the function has
invalid format

You canuse VFEr r or ToSt ri ng and VFResul t ToSt r i ng functionsto get string that
describes error and result. VFCheckResul t function throws exception in case of the func-
tion result indicates failure. These functions are not part of VeriFinger library. For C they are
implemented in VFi nger . h and VFi nger X. cpp files, Delphi - in VFi nger . pas mod-
ule, Visual Basic 6.0 - in VFi nger . bas, Visual Basic .Net - in VFi nger . vb, Access-in
VFinger module, Java - in VeriFingerException class, C# - in VeriFingerExcepton class. To
get error description in Javayou also can use VeriFingerException classget Message
method, in c# - property Message.

C:

string VFErrorToString(lNT error);
string VFResul t ToString(INT result);
voi d VFRai seError (I NT error);

voi d VFCheckResult (I NT result);

Delphi:

function VFErrorToString(Err: Integer): string;
function VFResultToString(Res: Integer): string;
procedure VFRai seError (Err: |Integer);

procedure VFCheckResult(Res: Integer);

Visual Basic:

Publi ¢ Function VFErrorToString(ByVal code As Long) As String
Publ i ¢ Function VFResul t ToString(ByVal result As Long) As String
Publi ¢ Sub VFCheckResult(ByVal result As Long)

Visual Basic .Net:

Public Function VFErrorToString(ByVal code As Integer) As String
Public Function VFResultToString(ByVal result As Integer) As String
Publ i c Sub VFCheckResult(ByVal result As Integer)

Java:
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public class VeriFinger Excepti on extends Exception {

public static String VFErrorToString(int error) ...
public static String VFResultToString(int result) ...

public class VeriFinger Exception: Exception{
pubI ic int ErrorCode

get;
public override string Message

get;

8.2.3. Registration

You haveto register VeriFinger library before using it. If library is not registered all func-
tions (except for initialization, contexts, parameters and features functions) will return
VFE_NOT_REG STERED. There are several registration types available: not protected lib-
rary, registration with HASP key, registration to PC, registration to U.are.U scanner and re-
gistration in License Manager (LAN protection).

If you are using not protected library, you should use it directly without registration.

If you are using registration with HASP key, simply plug it to LPT or USB port before ini-
tializing VeriFinger library.

If you are using registration to PC or U.are.U scanner then call VFGenerateld function (for
registration with U.are.U scanner connect the scanner before calling the function) and pass
serial number provided with your VeriFinger library license. This function will generate re-
gistration id that you should send to Neurotechnol ogija (sal es@neurotechnol ogija.com) or
distributor from which library was acquired. Then pass serial number with received registra-
tion key to VFRegister function.

If you are using LAN protection then you must use string " LAN" as serial number and server
name as registration key.

To determine how VeriFinger library is registered (and if it needs registration at al) call
V FRegistrationType function.

Example:
C:

/! Registration to PC or to U are.U scanner
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/'l Your serial number here
CHAR serial _number[] = "XXXX-XXXX-XXXX- XXXX";

/! Registration id generation
CHAR regi stration_id[100];
VFGener at el d(seri al _nunber, registration_id);

/| Received registration key

CHAR registration_key[] = "XXXX-XXXX-XXXX-XXXX- XXXX- XXXX- XXXX- XXXX";

/'l Register VeriFinger library
VFRegi st er (serial _nunber, registration_key);

Delphi:

/! Registration to PC or to U are. U scanner
/'l Your serial nunber here

const Serial Nunber = ' XXXX- XXXX- XXXX- XXXX" ;
/1 Registration id generation
var
Regi strationld: string;
begi n
Set Lengt h( Regi strationld, 100);
VFGener at el d( Seri al Nunber, Regi strationld);
end;
/1 Received registration key
const
Regi strati onKey = " XXXX- XXXX- XXXX= XXXX- XXXX= XXXX- XXXX- XXXX" ;
/'l Register VeriFinger library
begi n
VFRegi st er (Seri al Nunber, Regi strationKey);
end;

Visual Basic 6.0/.Net:

' Registration to PC or to U are. U scanner

" Your serial nunber here

Di m Seri al Nunber As String

Seri al Number = " XXXX-XXXX- XXXX- XXXX"

' Registration id generation

Di m Regi strationld As String

' Error code

Dim ErrCode As Long ' use "Integer" in Visual Basic .Net
Regi strationld = Space(100)

Err Code = VFGeneratel d(Seri al Nunber, Regi strationld)

' Received registration key

Di m Regi strati onKey As String

Regi strati onKey = "XXXX-XXXX=XXXX= XXXX- XXXX= XXXX= XXXX- XXXX"
' Register VeriFinger library

Err Code = VFRegi ster(Serial Nunber, Regi strationKey)

Java:
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/! Registration to PC or to U are. U scanner
/1 Your serial nunber here
String Serial Number = "XXXX-XXXX-XXXX- XXXX";
/! Registration id generation
String Registrationld = ""
try {
Regi strationld = Veri Fi nger Wapper. VFGener at el d( Seri al Nunber) ;
} catch (VeriFingerException vfe) {
/1 error handl er code
} catch (Exception ex) {

}

/'l Received registration key

String Registrati onKey = "XXXX-XXXX-XXXX-XXXX- XXXX= XXXX- XXXX- XXXX";
/1 Register VeriFinger library

try {

Veri Fi nger W apper . VFRegi st er (Seri al Nunber, Regi strati onKey);
} catch (VeriFingerException vfe) {
/1 error handl er code
} catch (Exception ex) {

}

C#:

/| Registration to PC or to U are.U scanner
/'l Your serial nunber here
string serial Number = "XXXX-XXXX-XXXX-XXXX";
/1 Registration id generation
string registrationld = "";
try
{
regi strationld = veri Finger. Generateld(serial Nunber);
} catch(Veri Fi nger Excepti on ex)

{}

/'l Received registration key

string registrationkKey = "XXXX-XXXX-XXXX-XXXX- XXXX= XXXX= XXXX- XXXX";
/1 Register VeriFinger library

try

{

veri Fi nger. Regi ster(seri al Number, registrationKey);
} catch(Veri Fi nger Excepti on ex)

{}

8.2.3.1. VFRegistrationType function
Returns VeriFinger library registration type.
C:

I NT VFI NGER_API VFRegi strati onType();

Delphi:
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functi on VFRegi strationType: Integer; stdcall;

Visual Basic:

Publ i c Decl are Functi on VFRegi strationType
Lib "VFVBP42.dl I "
Al'i as "VBVFRegi strati onType" () As Long

Visual Basic .Net:

Publ i c Decl are Functi on VFRegi strationType
Lib "VFVBP42.dII" Alias
"VBVFRegi strationType" () As |nteger

Java:

public static native int VFRegistrationType()
throws Veri Fi nger Excepti on, Excepti on;

C#:

public int RegistrationType{get;} throws Veri Fi nger Excepti on;

Return values;

VF_RT_NOT_PROTECTED 0 VeriFinger library is not protected. No
need to register
VF_RT_HASP 1 HASP key found either on LPT or USB

port. No need to register

VF_RT_PC 2 VeriFinger library isregistered to PC

VF_RT_UAREU 4 VeriFinger library isregistered to
U.are.U scanner

VF_RT_LAN 8 VeriFinger library isregistered in Li-
cense Manager on LAN

VF_RT_UNREG STERED 6 VeriFinger library is not registered. Call
V FRegister function to register
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In case of error functions returns VFE_FAI LED, VeriFinger Java, C# wrappers throw excep-
tions.

8.2.3.2. VFGenerateld function

Generates registration id from specified serial number. Serial number and registration id have
to be arrays of characters (strings) pointersto first element of each have to be passed to the
function. Array for registration id has to be large enough to store the string (100 charactersis
enough).

C:

I NT VFI NGER_API VFGeneratel d(CHAR * serial, CHAR * id);

Delphi:

function VFGenerateld(Serial, 1d: PChar): Integer; stdcall;

Visual Basic:

Publ i ¢ Decl are Function VFGenerateld
Lib "VFVBP42.dl "
Al i as "VBVFCeneratel d"
(
ByVal Serial As String,
ByVal id As String
) As Long

Visual Basic .Net:

Publ i ¢ Decl are Function VFGenerateld
Lib "VFVBP42.dl | "
Al'i as "VBVFGener at el d"
(
ByVal Serial As String,
ByVal id As String
) As Integer

Java:

/1l Returns registration id
public static native String VFGenerateld(String serial)
throws Veri Fi nger Excepti on, Excepti on;

C#:

/! Returns registration id
public string Generateld(string serial) throws VeriFi nger Excepti on;
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Parameters:

[in] | serid, Seria Serial number of VeriFinger library license

[out] |id,Id After execution of the function contains registration id for the
serial number

Return values: If serial number or registration id is null returns VFE_ARGUMENT _NULL.If
serial number isinvalid returns VFE_| NVALI D_SERI AL_NUMBER.If serial number indic-
ates registration to Digital Persona U.are.U scanner then can return

VFE_SCANNER_DRI VER ERROR (if there was error communicating with scanner driver),
VFE_NO_SCANNER (if no scanner detected) or VFE_MORE_THAN_ONE_SCANNER (if
more than one scanner detected).Otherwise generates registration id and returns VFE_OK (in
case of error returns VFE_FAI LED). VeriFinger Java, C# wrappers throw exceptions if error
OCCurs.

8.2.3.3. VFRegister function

Registers VeriFinger library with specified serial number and registration key. Serial number
and registration key have to be arrays of characters (strings) pointers to first element of each
have to be passed to the function.

C:

I NT VFI NGER_API VFRegi ster (CHAR * serial, CHAR * key);

Delphi:

functi on VFRegi ster(Serial, Key: PChar): |nteger; stdcall;

Visual Basic:

Publ i c Decl are Function VFRegi ster
Lib "VFVBP42.dl | "
Al'i as "VBVFRegi ster"
(
ByVal Serial As String,
ByVal Key As String
) As Long

Visual Basic .Net:

Publ i ¢ Decl are Functi on VFRegi ster
Lib "VFVBP42.dl | "
Al'i as "VBVFRegi ster"
(
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ByVal Serial As String,
ByVal Key As String
) As Integer

Java:

public static native void VFRegister(String serial, String key)
throws Veri Fi nger Excepti on, Exception;

C#:

public int Register(string serial, string key) throws Veri Fi nger Excepti on;

Parameters:

[in] | serid, Serial Serial number of VeriFinger library license. If you have
VeriFinger 4.0 PC protection registration key please use cus-
tomer id instead of serial number. For example:

customer id = 11222 then seria will be" 11222"

If you are using LAN protection then you must specify
"LAN' as serial number.

[in] | key, Key Registration key for serial number and registration id
(received from Neurotechnologija or its distributor). If you
have VeriFinger 4.0 PC protection registration key please
convert it to string and pass as key.

If you are using LAN protection then you must specify server
name as registration key.

Return values: If VeriFinger library is not protected or already registered with HASP returns
VFE_REG STRATI ON_NOT_NEEDED.If serial number or registration key is null returns
VFE_ARGUVMENT _NULL.If serial number isinvalid returns

VFE_I NVALI D_SERI AL__NUMBER.If registration key isinvalid (or scanner is not connec-
ted for registration to U.are.U scanner) returns

VFE_| NVALI D_REGQ STRATI ON_KEY.Otherwise registers VeriFinger library and returns
VFE_OK (in case of error returns VFE_FAI LED). VeriFinger Java, C# wrappers throw ex-
ceptionsiif error occurs.

8.2.4. Initialization

VeriFinger library requiresinitialization to be performed before any function call and unini-
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tialization to be performed after al function calls (except for contexts functions). Thisis per-
formed using VFInitialize and VFFinalize functions.

Each successful call to VFI ni ti al i ze should have a corresponding call to VFFi nal i ze.
Soyou can call VFI ni ti al i ze morethan onetime, but you haveto call VFFi nal i ze
equal number of times.

Also you may not call initialization functions at all if you will not work with default context,
only with your custom context.

See Contexts for more information.

Example:
C:
/1 Main application function
{
/1 Application initialization code
VFInitialize();
/1l Ot her application code
VFFi nal i ze();
/1 Application uninitialization code
}
Delphi:
/1 In project source
begi n
/1 Application initialization code
VFInitialize;
/1 Other application code
VFFi nal i ze;
/1 Application uninitialization code
end.

Visual Basic 6.0/.Net:

In project source which is using Main sub as startup object
Sub Mai n()
Application initialization code
VFlnitialize
' Other application code
VFFi nal i ze
Application uninitialization code
End Sub
" In project source which is using formas startup object
Private Sub Form Load. ..
VFInitialize
Application initialization code
End Sub
O her application code
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Private Sub Form Unl oad. ..
Application uninitialization code

VFFi nal i ze
End Sub
Java:
/1 Main
{
/1 Application initialization code
try {
Veri Fi nger Wapper. VFlnitialize();
} catch (VeriFingerException vfe) {
/1 error handling code
} catch (Exception e) {
/1 error handling code
}
/1 Ot her application code
try {
Veri Fi nger W apper . VFFi nal i ze();
} catch (VeriFingerException vfe) {
/1 error handling code
} catch (Exception e) {
/1 error handling code
}
/1 Application uninitialization code
}
C#:
try
{

Veri Finger veriFinger = new Veri Finger();
}cat ch( Veri Fi nger Excepti on ex)
{}

try
{
veri Fi nger. Di spose();

}cat ch(Veri Fi nger Excepti on ex)
{}

8.2.4.1. VFInitialize function

Creates default context by calling VFCreateContext function and initializes VeriFinger lib-
rary.

C:

I NT VFI NGER_API VFInitialize();

Copyright © 2006 Neurotechnologija 433



Obsolete

Delphi:

function VFInitialize: Integer; stdcall;

Visual Basic:

Public Declare Function VFInitialize Lib "VFVBP42.dl|"
Alias "VBVFInitialize" () As Long

Visual Basic .Net:

Public Declare Function VFInitialize Lib "VFVBP42.dl 1"
Alias "VBVFInitialize" () As Integer

Java:

public static native int VFInitialize()
throws Veri Fi nger Excepti on, Exception;

C#:

try
{
Veri Fi nger veriFinger = new Veri Finger();
}cat ch(Veri Fi nger Excepti on ex)
{}

Return values; If succeeded return value indicates number of times function have been
caled before. If it first call to the function return value will be zero.If default context was not
created returns VFE_OUT_OF_MEMORY. VeriFinger Javawrapper throws exception if error
OCCuUrs.

8.2.4.2. VFFinalize function

Destroys default context by calling VFFreeContext function and uninitializes VeriFinger lib-
rary if call to the function correspondsto first call to VFInitialize function.

C:

I NT VFI NGER_API VFFinal i ze();

Delphi:

function VFFinalize: Integer; stdcall;

Visual Basic:

Copyright © 2006 Neurotechnologija 434



Obsolete

Public Declare Function VFFinalize Lib "VFVBP42.dlI"
Al'ias "VBVFFi nalize" () As Long
Visual Basic .Net:

Publ ic Declare Function VFFinalize Lib "VFVBP42.dlI"
Al'i as "VBVFFi nalize" () As |nteger

Java:

public static native int VFFinalize() throws VeriFi nger Excepti on, Excepti on;

C#:

try
{

veri Fi nger. Di spose();
}cat ch(Veri Fi nger Excepti on ex)
{}

Return values. Return value indicates number of times function should be more called
(number of VFI ni ti al i ze callswithout VFFi nal i ze calls).If VeriFinger library was
not initialized returns VFE_NOT _| NI TI ALI ZED. VeriFinger Javawrapper throws excep-
tion if error occurs.

8.2.5. Contexts

Context is a set of parameters and internal structures that VeriFinger library functions use.
They are created with VVFCreateContext function and destroyed with V FFreeContext func-
tion.

Contexts enable different application parts to work with VeriFinger library simultaneously.
Inside one context no VeriFinger functions should be called simultaneously because they are
not guaranteed to be thread-safe. VeriFinger functions called in different context are guaran-
teed to be thread-safe.

Parameters are set for the context. So you can use contexts not only to ensure that your ap-
plication is thread safe, but to use different parameters in different situations a so. For ex-
ample you can perform features extraction for different scannersin different contexts with
different set of parameters. For more information see Parameters.

Also particular VeriFinger library functions should be called in particular order. If you have
started identification (VFldentifyStart) then you cannot call functions that work with internal
matching structures (except for the VFldentifyNext) such as VFSetParameter, VFGeneralize,
VFVerify and VFIdentifyStart in the same context until you call VFldentifyEnd. And you
cannot call VFI dent i f yNext and VFI dent i f yEnd beforeyou cal VFI dent i fyS-

t art inthe same context. In these situations functions will return VFE_| NVALI D_MODE.
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Example: Working from different threads:

C:
/'l First thread function
{
/1 Create context
HVFCONTEXT cont ext = VFCreat eCont ext ();
/1 Call VeriFinger library functions, for exanple
VFVerify(..., context);
/1 Del ete context
VFFr eeCont ext (cont ext) ;
}
/1 Second thread function
{
/1 Create context
HVFCONTEXT cont ext = VFCreat eContext();
/1 Call VeriFinger library functions, for exanple
VFl denti fyNext(..., context);
/1 Del ete context
VFFr eeCont ext (cont ext) ;
}
Delphi:
/1 First thread nethod
var
Cont ext : HVFCONTEXT;
begi n
/1 Create context
Cont ext : = VFCreat eCont ext ;
/1 Call VeriFinger library functions, for exanple
VFVerify(..., Context);
/| Del ete context
VFFr eeCont ext ( Cont ext ) ;
end;
/1 Second thread nethod
var
Cont ext : HVFCONTEXT;
begi n
Cont ext : = VFCreat eCont ext ;
/1 Call VeriFinger library functions, for exanple
VFl denti fyNext(..., Context);
/1 Del ete context
VFFr eeCont ext ( Cont ext ) ;
end;
Visual Basic:

First thread code
Di m Err Code as Long
Di m Cont ext as Long
' Create context
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Cont ext = VFCreat eCont ext ()

" Call VeriFinger library functions, for exanple
ErrCode = VFVerify(..., Context)

' Del ete context

Err Code = VFFreeCont ext ( Cont ext)

' Second thread code

Di m Err Code as Long

Di m Cont ext as Long

Cont ext = VFCreat eCont ext ()

' Call VeriFinger library functions, for exanple
ErrCode = VFldentifyNext(..., Context)

' Del ete context

Err Code = VFFreeCont ext ( Cont ext)

Visual Basic .Net:

" First thread code

Di m Err Code as | nteger

Di m Cont ext as | nteger

' Create context

Cont ext = VFCreat eCont ext ()

" Call VeriFinger library functions, for exanple
ErrCode = VFVerify(..., Context)

' Del ete context

Err Code = VFFreeCont ext ( Cont ext)

' Second thread code

Di m Err Code as | nteger

Di m Cont ext as | nteger

Cont ext = VFCreat eCont ext ()

' Call VeriFinger library functions, for exanple
Err Code = VFldentifyNext(..., Context)

' Del ete context

Err Code = VFFreeCont ext ( Cont ext)

Java:

/Il First thread code fragnent (exception handling code omtted)
/1 Create context

int context = Veri Fi nger Wapper . VFCr eat eCont ext () ;

/1 Call VeriFinger library functions, for exanple

Veri Fi nger W apper . VFVerify(..., context);

/| Del ete context

Veri Fi nger W apper . VFFr eeCont ext ( cont ext) ;

/1 Second thread code fragnent (exception handling code onitted)
/] Create context

int context = Veri Fi nger Wapper. VFCr eat eCont ext () ;

/1 Call VeriFinger library functions, for exanple

Veri Fi nger W apper . VFl denti fyNext(..., context);

/| Del ete context

Veri Fi nger W apper . VFFr eeCont ext (cont ext) ;

C#:
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/Il First thread code fragnent (exception handling code omtted)
Veri Finger veri Finger = new Veri Finger();

/1 Call VeriFinger library functions, for exanple

veri Finger. Verify(featuresl, features2);

veri Fi nger. Di spose();

/1l Second thread code fragnent (exception handling code omnitted)
Veri Finger veriFinger2 = new Veri Finger();

veri Finger2.|ldenfifyNext(...);

veri Fi nger2. Di spose();

Example: Contextswith different parameters:
C:

HVFCONTEXT contextl; // First context
HVFCONTEXT context?2; // Second context
/1 Initialization function
{
/1l Set paraneters for default context
VFSet Parameter (..., NULL);
VFSet Paraneter (..., NULL);
/1 Create first context
context1l = VFCreat eContext();
/1 Set paraneters for first context
VFSet Paraneter(..., contextl);
VFSet Paraneter(..., contextl);
/'l Create second context
context2 = VFCreat eCont ext () ;
/| Set parameters for second context
VFSet Paraneter(..., context?2);
VFSet Paraneter(..., context?2);

/1 Some application function

HVFCONTEXT cont ext ;

if (/* image fromfirst scanner */) context = contextl1;

else if (/* image from second scanner */) context = context?2;
el se context = NULL; // default context

/1 Call VeriFinger library functions, for exanple

VFExtract (..., context);

// Uninitialization function

/Il Delete first context

VFFr eeCont ext (cont ext 1) ;
/1 Del ete second cont ext
VFFr eeCont ext ( cont ext 2) ;

Delphi:

var
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Cont ext 1: HVFCONTEXT; // First context
Cont ext 2: HVFCONTEXT; // Second cont ext
// lInitialization function
begi n
/1 Set paraneters for default context
VFSet Paraneter(..., nil);
VFSet Paranmeter(..., nil);
[/l Create first context
Context1 : = VFCreat eCont ext;
/1 Set paraneters for first context
VFSet Par ameter (..., Contextl);
VFSet Paranmeter(..., Contextl);
/1 Create second context
Cont ext 2 : = VFCreat eCont ext ;
/| Set parameters for second context
VFSet Par ameter (..., Context);
VFSet Paraneter (..., Context);
end;
/1 Some application function
var
Cont ext : HVFCONTEXT;
begi n

if { inage fromfirst scanner } then Context := Contextl

el se

if { inmage from second scanner } then Context

el se Context := nil; // default context
/1 Call VeriFinger library functions, for exanple
VFExtract (..., Context);
end;
// Uninitialization function
begi n
/1 Delete first context
VFFr eeCont ext ( Cont ext 1) ;
/| Del ete second context
VFFr eeCont ext ( Cont ext 2) ;
end;

;= Cont ext 2

Visual Basic:

Dimcontextl as Long ' First context

Dim context2 as Long ' Second cont ext

Di m Err Code as Long

" Initialization function

' Set paraneters for default context

Err Code = VFSet Paraneter (..., VF_DEFAULT_CONTEXT)
Err Code = VFSet Paraneter (..., VF_DEFAULT_CONTEXT)
' Create first context

context1l = VFCreat eCont ext ()

' Set paraneters for first context

Err Code = VFSet Paraneter(..., contextl)

Err Code = VFSet Paraneter(..., contextl)

' Create second context

context 2 = VFCreat eCont ext ()

' Set paraneters for second context

Err Code = VFSet Paraneter (..., context2)
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Err Code = VFSet Paraneter (..., context?2)
' Sone application function
Di m context as |ong
if ' inmage fromfirst scanner
context = contextl;

el se
if ' inmage from second scanner
context = context?2
el se
context = VF_DEFAULT_CONTEXT ' default context
end if
end if
" Call VeriFinger library functions, for exanple
ErrCode = VFExtract (..., context)

" Uninitialization function

' Delete first context

Err Code = VFFreeCont ext (cont ext 1)
' Del ete second context

Err Code = VFFreeCont ext (cont ext 2)

Visual Basic .Net:

Dimcontextl as Integer ' First context
Di m context2 as Integer ' Second context
Di m Err Code as | nteger
" Initialization function
' Set paraneters for default context
Err Code = VFSet Paraneter (..., VF_DEFAULT_CONTEXT)
Err Code = VFSet Paraneter (..., VF_DEFAULT_CONTEXT)
' Create first context
context1l = VFCreat eCont ext ()
' Set paraneters for first context
Err Code = VFSet Paraneter(..., contextl)
Err Code = VFSet Paraneter(..., contextl)
' Create second context
context 2 = VFCreat eCont ext ()
' Set paraneters for second context
Err Code = VFSet Paraneter(..., context?2)
Err Code = VFSet Paraneter (..., context?2)
' Some application function
Di m context as |nteger
if ' inmage fromfirst scanner
context = contextl;

el se
if ' image from second scanner
context = context?2
el se
context = VF_DEFAULT_CONTEXT ' default context
end if
end if
" Call VeriFinger library functions, for exanple
ErrCode = VFExtract (..., context)

" Uninitialization function
' Delete first context
Err Code = VFFreeCont ext (cont ext 1)
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' Del ete second context
Err Code = VFFreeCont ext (cont ext 2)

Java:

int contextl; // First context
int context2; // Second context
/1 Initialization function (exception handling code onitted)
{
/1 Set paraneters for default context
Veri Fi nger W apper . VFSet Parameter (..., VF_DEFAULT_CONTEXT);
Veri Fi nger W apper . VFSet Par aneter (..., VF_DEFAULT_CONTEXT);
/] Create first context
context1l = Veri Fi nger W apper . VFCr eat eCont ext () ;
/1 Set paraneters for first context
Veri Fi nger W apper . VFSet Paraneter(..., contextl);
Veri Fi nger W apper . VFSet Paraneter(..., contextl);
/'l Create second context
context2 = Veri Fi nger W apper . VFCr eat eCont ext () ;
/1 Set paraneters for second context

Veri Fi nger W apper . VFSet Paraneter (..., context?2);

Veri Fi nger W apper . VFSet Par aneter (..., context2);
}
/1 Some application function (exception handling code omtted)
{

HVFCONTEXT cont ext ;
if (/* image fromfirst scanner */) context = context]l;
el se
if(/* image from second scanner */) context = context2;
el se context = VF_DEFAULT_CONTEXT; // default context
/1 Call VeriFinger library functions, for exanple

Veri Fi nger W apper . VFExtract (..., context);
}
/1 Uninitialization function
{
/1 Delete first context
Ver i Fi nger W apper . VFFr eeCont ext (cont ext 1) ;
/| Del ete second context
Veri Fi nger W apper . VFFr eeCont ext ( cont ext 2) ;
}
C#:
{
/| Create objects
Veri Fi nger veri Finger = new Veri Finger();
veri Fi nger. Set Paraneter(...);
veri Fi nger. Set Paraneter(...);
Veri Fi nger veri Finger2 = new Veri Finger();
veri Fi nger 2. Set Paraneter(...);
veri Fi nger 2. Set Paranmeter(...);
}

/1 Some application function (exception handling code onitted)
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{
if (/* image fromfirst scanner */)
{
/l'use object veriFinger
}
el se
{
if(/* image fromsecond scanner */)
{
[/ use object veriFinger2
}
}
}
/1 di spose resources(free context)
{
veri Fi nger. Di spose();
veri Fi nger2. D spose();
}

Example: Wrong functions call order:
C:

/1 Some application function
{
/...
VFl dentifyStart(...);
for (...)
VFl denti fyNext(...);
VFVerify(...); // Error, returns VFE_I NVALI D_MODE
VFl denti fyEnd(...);
/...
VFExtract (...);
VFl denti fyNext(...); // Error, returns VFE_|I NVALI D_MODE

Delphi:

/1 Some application function
begi n
/...
VFl dentifyStart(...);
for (...)
VFl denti fyNext(...);
VFVerify(...); // Error, returns VFE_I NVALI D_MODE
VFIl denti fyEnd(...);
/...
VFExtract (...);
VFl denti fyNext(...); // Error, returns VFE_|I NVALI D_MODE
end;
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Visual Basic 6.0/.Net:

Sone application function/sub

VFIl denti fyStart

For

VFI dent i f yNext

Next

VFVerify ... [/ Error, returns VFE_|I NVALI D _MODE

VFl dentifyEnd ...

VFEXxt r act

VFl dentifyNext ... ' Error, returns VFE_|I NVALI D_MODE
Java:

/1 Some application function (exception handling code omtted)

{

/...
Veri Fi nger W apper. VFl dentifyStart(...);
for (...)

Veri Fi nger W apper . VFl denti fyNext(...);

Veri Fi nger Wapper. VFVerify(...); [/l Error,

/l exception will be thrown (VFE_I NVALI D_MODE)
Veri Fi nger W apper . VFl denti fyEnd(...);

/...

Veri Fi nger W apper . VFExtract (...);

Veri Fi nger W apper. VFl denti fyNext(...); // Error,
/'l expection will be thrown (VFE_|I NVALI D_MODE)

C#:

/1 Some application function (exception handling code omtted)

/...
veri Finger.ldentifyStart(...);
for(...)

veri Finger.ldentifyNext(...);
veri Finger. Verify(...);//Error

/1 Veri Fi nger Exception exception will be thrown (InvalidMode)
veri Finger.ldentifyEnd();
/...

veri Figner. Extract(...);
veri Finger.ldentifyNext(...);//Error
/I Veri Fi nger Exception exception will be thrown (InvalidMde)

8.2.5.1. VFCreateContext function

Creates context with default parameters.
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C:

HVFCONTEXT VFI NGER APl VFCr eat eCont ext () ;

Delphi:

functi on VFCreat eCont ext: HVFCONTEXT; stdcall;

Visual Basic:

Publ i c Decl are Function VFCreateContext Lib "VFVBP42.dl|"
Alias "VBVFCreateContext" () As Long

Visual Basic .Net:

Publ i c Declare Function VFCreateContext Lib "VFVBP42.dl|"
Al'i as "VBVFCreateContext" () As Integer

Java:

public static native int VFCreateContext()
throws Veri Fi nger Excepti on, Excepti on;

C#:

public VeriFinger() throws VeriFi nger Exception;

Return values. Return value is newly created context.If context cannot be created returns
VFE_QUT_OF _MEMORY. VeriFinger Java wrapper throws exception if error occurs.

8.2.5.2. VFFreeContext function
Deletes context created with VV FCreateContext.

C:

I NT VFI NGER_API VFFr eeCont ext ( HVFCONTEXT cont ext);

Delphi:

functi on VFFreeCont ext (Cont ext: HVFCONTEXT): |nteger; stdcall;

Visual Basic:

Publ i c Decl are Function VFFreeContext Lib "VFVBP42.dlI|"
Al i as " VBVFFr eeCont ext"
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(
ByVal context As Long
) As Long

Visual Basic .Net:

Publ i c Decl are Function VFFreeContext Lib "VFVBP42.dlI|"

Al i as " VBVFFr eeCont ext"

(
ByVal context As I|nteger

) As Integer

Java:

public static native void VFFreeContext (int context)
throws Veri Fi nger Excepti on, Excepti on;

C#:

public void Dispose() throws VeriFi nger Excepti on;

Parameters:

context, Context Context to delete

Return values: If context isnull returns VFE_ARGUMENT _NULL else returns VFE_OK.

VeriFinger Java wrapper throws exception if error occurs.

8.2.6. Parameters

Some VeriFinger algorithm aspects are controlled through parameters. Parameters are re-
trieved and set for the specified context by VFGetParameter and V FSetParameter functions.
Some parameters are read only (informational). If you will try to set aread only parameter
V FSetParameter function will return VFE_PARAVMETER _READ ONLY. If you will pass an

invalid parameter identifier to one of these functionsit will return

VFE_I NVALI D_PARAMETER.

Parameters can be of the following types:

Referenced | Size VF_TYPE_ XXX constant | C equivalent | Delphi Visual Ba-
as (bytes) equivalent | sic 6.0/.Net
equivalent
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Void VF_TYPE_VA DO
Byte VF_TYPE_BYTE1L BYTE Byte Byte/Byte
Signed VF_TYPE_SBYTE2 SBYTE Shortlnt Byte/Byte
byte
Word VF_TYPE_WORD3 WORD Word Integer/
Short
Short in- VF_TYPE_SHORT4 SHORT Smallint Integer/
teger Short
Double VF_TYPE_DWORD5 DWORD LongWord | Long/In-
word teger
I nteger VF_TYPE_I NT6 INT I nteger Long/In-
teger
Boolean VF_TYPE BOCOL10 BOOL Boolean Long/In-
teger
Char VF_TYPE_CHAR20 CHAR AnsiChar | Byte/Byte
String VF_TYPE_STRI NGLOO | CHAR* PAnsiChar | String/
(AnsiStrin | String
9)

To determine parameter type call VFGetParameter function with parameter identifier
VFP_TY PE and value - needed parameter identifier. Also you may use VFGetParameterType
function. Result of the function will be one of VF_TYPE_XXX constants.

When retrieving a parameter value pass pointer to variable of parameter type as value for VF-

GetParameter function.

For string parameter pass pointer to first char in the string as value. To retrieve length of the
string (not including the terminating null character) pass null as value. Function will return

length of the string.

When setting a parameter value pass the value casted to double word to V FSetParameter
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function.

Through Java wrapper parameters must be passed converted to String type. Wrapper returns
parameters also converted to String type.

C# wrapper parameter must be passed int type. Wrapper returns parameters converted to ob-

ject.

In C and Delphi there are functions VFGetX xxParameter and V FSetX xxParameter that work
with particular parameter type.

For general parameters there are special functions VFGetXxx defined.

The following parameter identifiers are defined (grouped by categories):

Identifier Vaue | Read | Type Description
only
General
VFP_TYPE 0 X See parameters types earlier
VFP_NAVE 10 X String Name of the VeriFinger library
VFP_VERSI ON_HI GH 11 X Double Major version of VeriFinger lib-
word rary
VFP_VERSI ON_LOW 12 X Double Minor version of VeriFinger lib-
word rary
VFP_COPYRI GHT 13 X String Copyright of VeriFinger library
Features extraction
VFP_EXTRACT_FEATUR | 110 Integer Obsolete, will be removed in the
ES next version
VFP_RETURNED | MAGE | 10002 Integer Specifies what image features
extraction function will return.
Can be one of the following:
VF_RETURNED | MAGE_ |0 No image isreturned - the image will be the same as
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NONE
passed to features extraction function

VF_RETURNED | MAGE_ | 100 Binarized image will be returned (default)

Bl NARI ZED

VF_RETURNED | MAGE | 200 Skeletonized image will be returned

SKELETONI ZED

Features matching (Verification and Identification)

VFP_MATCHI NG_THRES | 200 Integer Minimal similarity of two fea

HCOLD tures collections that are identic-
al. Must be not less that zero.
See also Matching threshold

VFP_NMAXI MAL_ROTATI | 201 Integer Maximal rotation of two fea-

ON tures collection to each other.
Must be in range
VFDI R_0..VFDI R_180. See
also information about direc-
tions in Features and Matching
details

VFP_NMATCH FEATURES | 210 Integer Obsolete, will be removed in the
next version

VFP_NMATCHI NG_SPEED | 220 Integer Speed of features matching. Can
be one of the following:

VF_MATCHI NG_SPEED | 0O Low matching speed

LOW

VF_MATCHI NG_SPEED | 256 High matching speed

HI GH

Features generalization

VFP_GENERALI ZATI ON | 300 Integer Has the same meaning for fea

_ THRESHOLD

tures generalization as
VFP_MATCHI NG THRESHOL
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D parameter for features match-
ing. See also Matching

threshold

VFP_GEN_MAXI MAL_RO | 201 Integer Has the same meaning for fea-

TATI ON tures generalization as
VF_MAXI MAL_ROTATI ON
parameter for features matching

VeriFinger specific

VFP_MODE 1000 Integer Specifies mode in which
VeriFinger algorithm is operat-
ing (optimized parameter set)
Can be one of the following:

VF_MODE_GENERAL 0 General

VF_MODE_DI G TALPER | 100 | DigitalPersona U.are.U

SONA UAREU

VF_MODE_BI OVETRI KA | 200 BiometriKa FX2000

_FX2000

VF_MODE_KEYTRONI C_ | 300 Keytronic SecureDesktop

SECUREDESKTOP

VF_MODE_| DENTI X_TO | 400 | Identix TouchView

UCHVI EW

VF_MODE_PRECI SEBI O | 500 PreciseBiometrics 100CS

METRI CS_100CS

VF_MODE_STM CRCELE | 600 STMicroelectronics TouchChip

CTRONI CS_TOUCHCHI P

VF_MODE_| DENTI CATO | 700 | denticatorTechnology DF90

RTECHNCLOGY_DF90

VF_MODE_AUTHENTEC | 800 Authentec AFS2
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AFS2

VF_MODE_AUTHENTEC | 810 | Authentec AES4000
AES4000

VF_MODE_ATMEL_FI NG |900 | Atme FingerChip
ERCHI P

VF_MODE_BMF_BLP100 | 1000 | BMF BLP100

VF_MODE_SECUGEN HA | 1100 | SecuGen Hamster
MSTER

VF_MODE_ETHENTI CA | 1200 | Ethentica

VF_MODE_CROSSMVATCH | 1300 | CrossMatch Verifier 300
_VERI FI ER300

8.2.6.1. VFGetParameter function
Retrieves specified parameter value for specified context.
C:

I NT VFI NGER_API VFCet Par anet er
(
I NT paraneter,
VO D * val ue,
HVFCONTEXT cont ext

Delphi:

function VFGet Par anet er
(
Paraneter: |nteger;
Val ue: Pointer;
Cont ext : HVFCONTEXT
): Integer; stdcall;

Visual Basic:

Publ i c Decl are Function VFGet Paraneter Lib "VFVBP42.dl 1"
Al i as "VBVFCGet Par anet er"
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ByVal Paraneter As Long,
ByRef val ue As Vari ant,
ByVal context As Long

) As Long

Visual Basic .Net:

Publ i c Decl are Function VFGet Parameter Lib "VFVBP42.dl "
Alias "VBVFGet Paranet er"
(
ByVal Paraneter As |nteger,
ByRef val ue As Obj ect,
ByVal context As Integer
) As Integer

Java:

/1 returns paraneter value converted to String
public static native String getParaneterVal ue

(

int paraneter,
int context
) throws Veri Finger Exception, Exception;

C#:

public object GetParameter(int paranmeter) throws Veri Fi nger Excepti on;

Parameters:

parameter, Parameter | Parameter identifier to retrieve

[out] | value, Value Pointer to variable that will receive parameter value. In
Visual Basic case - Variant data type variable

Context, Context Context to retrieve parameter from. Nul | for default con-
text (in Visual Basic case- VF_DEFAULT _CONTEXT)

Return values: If context is null and VeriFinger library is not initialized returns
VFE_NOT _|I NI TI ALI ZED.If parameter isinvalid (unknown) returns

VFE | NVALI D_PARAMETERIf valueisnul | returns VFE_ARGUMENT _NULL. For string
parameters returns length of the string (not including the terminating null charac-
ter).Otherwise returns VFE_OK.VeriFinger Java, C# wrappers throw exceptions if error oc-
curs.
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Example:
C:
/1 Some application function
{
CHAR *nane;
INT I|;
DWORD ver si on;
I NT vfp_node_type;
I NT node;
/] Get VeriFinger |ibrary nane
| = VFGet Par anet er (VFP_NAME, NULL, NULL);
nane = (CHAR*)mal loc((l + 1) * sizeof (CHAR));
VFGet Par anet er (VFP_NAME, nane, NULL);
printf(nane);
free(nane);
/1 Get VeriFinger library major version
VFGet Par anet er (VFP_VERSI ON_HI GH, &version, NULL);
printf("Version: %. %", H WORD(version), LOAMRD(version));
/1 Determine paraneter VFP_MODE type
vfp_node_type = VFGet Par anet er (VFP_TYPE, (VO D*) VFP_MODE, NULL);
/1 returned value: VF_TYPE_INT
/1 Cet integer paraneter VFP_MODE val ue
VFGet Par anet er (VFP_MODE, &node, NULL);
printf("Mde: %", node);
}
Delphi:
/1 Some application function
var
Narme: Ansi String;
L: Integer;
Ver sion: LongWord;
VFPMbdeType: | nteger;
Mode: | nteger;
begi n
/1 Get VeriFinger library nane
L := VFGet Paraneter (VFP_NAME, nil, nil);
Set Lengt h(Nane, L + 1);
VFGet Par anet er (VFP_NAME, PAnsi String(Nanme), nil);
ShowVessage( Nane) ;
/1l Get VeriFinger library major version
VFGet Par anmet er (VFP_VERSI ON_HI GH, @/ersion, nil);
Showvessage( For mat (' Version: %. %', [LoWrd(Version),
H Word(Version)]));
/| Determ ne paraneter VFP_MODE type
VFPMbdeType : = VFCet Par anet er (VFP_TYPE, Poi nter(VFP_MODE), nil);
/] returned val ue: VF_TYPE_INT
/1 Get integer paraneter VFP_MODE val ue
VFGet Par anet er (VFP_MODE, &MWode, nil);
Showivessage( For mat (' Mbde: %', [ Mode]));
end;
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Visual Basic:

' Sone application function/sub

Di m Nane As Vari ant

Di m Versi on As Vari ant

Di m Mode As Vari ant

' Get VeriFinger library nane

VFCet Par amet er VFP_NAME, Nare, VF_DEFAULT_CONTEXT

MsgBox Nanme

' Get VeriFinger library major version

VFGet Par anet er VFP_VERSI ON_HI GH, Version, VF_DEFAULT_CONTEXT

MsgBox "Version: " & CStr((Version And &HFFFF0000) /
&H10000) & "." & CStr(Version And 65535)

' Get paraneter VFP_MODE val ue

VFGet Par anet er VFP_MODE, Mdde, VF_DEFAULT_CONTEXT

MsgBox "Mode: " & CLng(Mode)

Visual Basic .Net:
' Some application function/sub
Di m Name As bj ect
Di m Versi on As Obj ect
Di m Mode As bj ect
' Get VeriFinger library nane
VFCet Par armet er (VFP_NAME, Nane, VF_DEFAULT_CONTEXT)
Vs gBox ( Nane)
' Get VeriFinger library major version
VFGet Par anet er (VFP_VERSI ON_HI GH, Versi on, VF_DEFAULT_CONTEXT)
MsgBox("Version: " & CStr((Version And &HFFFFO000) /
&H10000) & "." & CStr(Version And 65535))
' Get paraneter VFP_MODE val ue
VFCet Par amet er ( VFP_MODE, Mbde, VF_DEFAULT_CONTEXT)
MsgBox (" Mode: " & CLng( Mode))

Java:

/1 Some application function (exception handling code omtted)

/1 Get VeriFinger |ibrary nane

String Nanme = Veri Fi nger W apper . get Par anet er Val ue( VFP_NAME,
VF_DEFAULT_CONTEXT) ;

Systemout.println("Name = " + Nane);

/1 Get paraneter VFP_MODE val ue

String Mode = Veri Fi nger W apper . get Par anet er Val ue( VFP_MCDE,
VF_DEFAULT_CONTEXT) ;

System out . println("Mde= " + Mde);

C#:

/1 Some application function (exception handling code onitted)
/1 Get VeriFinger library nane

string name = (string)veriFinger. GetParaneter(VeriFi nger. nane)
MessageBox. Show( nane) ;
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/1l Get paraneter VFP_MODE val ue
string node = (string)veriFi nger. Get Paranet er (Veri Fi nger. node) ;
MessageBox. Show( node) ;

8.2.6.2. VFSetParameter function

Sets specified parameter value for specified context.

C:
I NT VFI NGER_API VFSet Par anet er
(
I NT paraneter,
DWORD val ue,
HVFCONTEXT cont ext
i
Delphi:

function VFSet Par anet er

(
Parameter: |nteger;
Val ue: LongWord;
Cont ext : HVFCONTEXT

): Integer; stdcall;

Visual Basic:

Publ i c Decl are Function VFSet Paraneter Lib "VFVBP42.dl 1"
Ali as "VBVFSet Par anet er "

(
ByVal Paraneter As Long,
ByVal val ue As Vari ant,
ByVal context As Long

) As Long

Visual Basic .Net:

Publ i c Decl are Function VFSet Parameter Lib "VFVBP42.dl|"
Al i as "VBVFSet Par anet er "

(
ByVal Paraneter As |nteger,
ByVal val ue As Object,
ByVal context As |nteger

) As Integer

Java:

public static native void setParanet er Val ue
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int paraneter,
String val ue,
int context
) throws Veri Fi nger Excepti on, Exception;

C#:

public int SetParaneter(int parameter, bool parVal ue)
public int SetParaneter(int paranmeter, int parVal ue)
public int SetParaneter(int paraneter, string parVal ue)

Parameters:

[in] | parameter, Parameter | Parameter identifier to set

[in] | value, Value Parameter value to set

context, Context Context to set parameter to. Nul | for default context (in
Visual Basic case - VF_DEFAULT_CONTEXT)

Return values: If contextisnul | and VeriFinger library is not initialized returns
VFE_NOT _I NI TI ALI ZED.If identification is started returns VFE_I NVALI D_MODE.If
parameter isinvalid (unknown) returns VFE_| NVALI D_PARANMETER Otherwise returns
VFE_OK.VeriFinger Java, C# wrappers throw exceptionsif error occurs.

Example:
C:
/1 Some application function

{
/1 Set VFP_MODE paraneter to VF_MODE DI A TALPERSONA URU

VFSet Par amet er (VFP_MODE, ( DWORD) VF_MODE_DI Gl TALPERSONA URU, NULL) ;

Delphi:
/1 Some application function
begi n

/1 Set VFP_MODE paraneter to VF_MODE DI A TALPERSONA URU

VFSet Par anet er ( VFP_MODE, LongWr d( VF_MODE_DI G TALPERSONA URU), nil);
end;
Visual Basic:
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Sone application function
Set VFP_MODE paraneter to VF_MODE DI G TALPERSONA URU
Di m Err Code as Long
Err Code = VFSet Par anet er (VFP_MODE, VF_MODE_DI G TALPERSONA_URU,
VF_DEFAULT_CONTEXT)

Visual Basic .Net:

Sone application function
Set VFP_MODE paraneter to VF_MODE DI G TALPERSONA URU
Di m Err Code as | nteger
Err Code = VFSet Par anet er (VFP_MODE, VF_MODE_DI G TALPERSONA URU,
VF_DEFAULT_CONTEXT)

Java:

/1 Some application function (exception handling code omtted)
{
/1 Set VFP_MODE paraneter to VF_MODE DI A TALPERSONA URU
Veri Fi nger W apper . set Par anet er Val ue
(
VFP_MODE,
I nteger.toString(VF_MODE Dl G TALPERSONA URU),
VF_DEFAULT_CONTEXT

C#:

/1 Some application function (exception handling code om tted)
//set node paraneter to nodebDi gital Per sonaUAr eU
veri Fi nger. Set Par anet er (Veri Fi nger. node,
Veri Fi nger . nodeDi gi t al Per sonaUAr el) ;

8.2.6.3. Additional functions

The following functions are not part of VeriFinger library. For C they are implemented in
VFi nger X. h and VFi nger X. cpp files, Delphi - in VFi nger . pas module, Visual Ba-
sic6.0-inVFi nger . bas module, Visual Basic .Net - in VFi nger . vb, Java- in
VeriFingerWrapper class.

VFGet XxxPar anet er functionsretrieve parameters values of some type.

VFSet XxxPar anet er functions set parameters values of some type.

VFGet Xxx functions retrieve general parameters values (VFP_TYPE, VFP_NANME,
VFP_VERSI ON_HI GH, VFP_VERSI ON_LOW VFP_COPYRI GHT).

Functions VFGet XxxPar anet er and VFSet XxxPar anet er arenot availablein Visual
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Basic as VFGet Par anmet er and VFSet Par amet er accept Variant type and typed func-
tions are not needed.

In Javaonly get Par amret er Type function is available.

C:

Il Cet
BYTE VFGet Byt ePar anet er (I NT par anet er, HVFCONTEXT context = NULL);
SBYTE VFGet SByt ePar anet er (I NT paraneter, HVFCONTEXT context = NULL);
WORD VFGet Wor dPar anet er (I NT par aneter, HVFCONTEXT context = NULL);
SHORT VFGet Short Paranet er (I NT paraneter, HVFCONTEXT context = NULL);
DWORD VFGet DWor dPar anet er (I NT par anmet er, HVFCONTEXT context = NULL);
I NT VFGet | nt Par anet er (1 NT paraneter, HVFCONTEXT context = NULL);
bool VFGet Bool Par anet er (I NT paranmeter, HVFCONTEXT context = NULL);
TCHAR VFGet Char Par anet er (I NT paraneter, HVFCONTEXT context = NULL);
string VFGet StringParaneter (| NT paraneter, HVFCONTEXT context = NULL);
/'l Set
BYTE VFSet Byt ePar anet er
(

I NT paraneter,

BYTE val ue,

HVFCONTEXT cont ext NUL L

DE

SBYTE VFSet SByt ePar anet er
(
I NT paraneter,
SBYTE val ue,
HVFCONTEXT cont ext

NULL
DE

WORD VFSet Wr dPar anet er
(
I NT paraneter,
WORD val ue,

HVFCONTEXT cont ext NUL L

DK

SHORT VFSet Short Par anet er
(
I NT paraneter,
SHORT val ue,
HVFCONTEXT cont ext

NULL
DE

DWORD VFSet DWor dPar anet er
(
I NT paraneter,
DWORD val ue,
HVFCONTEXT cont ext

NULL
DE

I NT VFSet | nt Par anet er
(

I NT paraneter,

Copyright © 2006 Neurotechnologija 457



Obsolete

I NT val ue,
HVFCONTEXT cont ext = NULL

DE

bool VFSet Bool Par anet er
(
I NT paraneter,
bool val ue,
HVFCONTEXT cont ext = NULL

)

TCHAR VFSet Char Par anet er
(
I NT paraneter,
TCHAR val ue,
HVFCONTEXT cont ext = NULL

DE

string VFSet StringParanet er

(
I NT paraneter,
const string & val ue,
HVFCONTEXT cont ext = NULL

DE

/1 Cet general

I NT VFGet Par anet er Type(| NT paraneter);
string VFGet Nanme();

DWORD VFGet Ver si onHi gh() ;

DWORD VFGet Ver si onLow() ;

string VFCGet Copyright();

Delphi:

Il Cet
functi on VFGet Byt ePar anet er

(

Parameter: |nteger;
Cont ext: HVFCONTEXT = ni |
): Byte;

functi on VFGet SByt ePar anet er

(

Par aneter: |nteger;

Cont ext: HVFCONTEXT = ni l
): Shortlint;

function VFGet Wor dPar anet er
(

Par anet er: | nteger;
Cont ext : HVFCONTEXT = nil
): Word;

functi on VFGet Short Par anet er
(
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Paranmeter: |nteger;
Cont ext : HVFCONTEXT = ni |
): Smalllnt;

functi on VFCGet DWor dPar anet er

(

Par anet er: |nteger;

Cont ext : HVFCONTEXT = nil
): LongWord;
function VFCGet | nt Paranet er
(

Parameter: |nteger;

Cont ext: HVFCONTEXT = ni |
): Integer;
function VFCGet Bool Par anet er
(

Par aneter: |nteger;

Cont ext: HVFCONTEXT = nil
): Bool ean;
functi on VFGet Char Par anet er
(

Par anet er: | nteger;

Cont ext : HVFCONTEXT = nil
): Char;
function VFGet StringPar anet er
(

Parameter: |nteger;

Cont ext: HVFCONTEXT = ni |
): string;
/] Set
procedur e VFSet Byt ePar anet er
(

Par anet er: |nteger;

Val ue: Byte;

Cont ext: HVFCONTEXT = ni |
DE
procedur e VFSet SByt ePar anet er
(

Parameter: |nteger;

Val ue: Shortlnt;

Cont ext: HVFCONTEXT = nil
DE
procedur e VFSet Wor dPar anet er
(

Par anet er: | nteger;

Val ue: Wrd;

Cont ext: HVFCONTEXT = ni |
DE
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procedur e VFSet Short Par anmet er
(
Par anet er: | nteger;
Val ue: Small I nt;
Cont ext: HVFCONTEXT = ni |

)

procedur e VFSet DWor dPar anet er
(

Parameter: |nteger;
Val ue: LongWord;

Cont ext: HVFCONTEXT = ni l
)
procedur e VFSet | nt Par anet er
(

Par aneter: |nteger;

Val ue: | nteger;

Cont ext : HVFCONTEXT = ni |

DE

procedur e VFSet Bool Par anet er
(
Par aneter: |nteger;
Val ue: Bool ean;
Cont ext : HVFCONTEXT = nil

DE

pr ocedur e VFSet Char Par anet er
(
Par aneter: Integer;
Val ue: Char;
Cont ext : HVFCONTEXT = ni |

DE

procedure VFSet Stri ngParanet er
(
Par anet er: |nteger;
Val ue: string;
Cont ext : HVFCONTEXT = nil

)

/1 Cet general

functi on VFGet Par anet er Type(Paraneter: Integer): |nteger;
functi on VFGet Nanme: string;

functi on VFGet Versi onHi gh: LongWor d;

function VFGet Versi onLow. LongWord;

function VFGet Copyright: string;

Visual Basic:

' Get general
Public Declare Function VFGet Paraneter Type Lib "VFVBP42.dl "

Al i as "VBVFGet Par anet er Type" (ByVal Paraneter As Long) As Long
Public Function VFGet Name() As String
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Publ i ¢ Function VFGet VersionHi gh() As Long
Publ i c Functi on VFGet Versi onLow() As Long
Publ i ¢ Function VFGet Copyright() As String

Visual Basic .Net:

' Get general
Publ i ¢ Decl are Functi on VFGet Paraneter Type Lib "VFVBP42.dl|"
Al i as "VBVFGet Par anet er Type" (ByVal Paraneter As |Integer) As I|nteger
Publ i ¢ Function VFGet Name() As String
Publ i ¢ Function VFGet VersionHi gh() As |nteger
Publ i ¢ Function VFGet Versi onLow() As |nteger
Public Function VFGet Copyright() As String

Java:

public static native int getParameterType(int paraneter)
throws Veri Fi nger Excepti on, Exception;

Parameters:

parameter, Parameter | Parameter identifier to retrieve or set

value, Vaue Parameter value to set

context, Context context retrieve or set parameter value for (by default - null,
default context)

Return values: VFGet XxxPar amet er functions return specified parameter value.VF-
Get Xxx functions return corresponding general parameter value.Other functions return noth-

ing.

Exceptions: All functions raise exception in case of error.
Example:

C:

/1 Some application function
{
string nane;
DWORD ver si on;
I NT vfp_node_type;
| NT node;
/1 Get VeriFinger |ibrary nane
nane = VFGet Stri ngPar anet er ( VFP_NAME) ;
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/'l or

name = VFGet Nane();

printf(nane);

/1 Get VeriFinger library major version

versi on = VFGet DWr dPar anet er ( VFP_VERSI ON_HI GH) ;
/'l or

version = VFGet Versi onHi gh();

printf("Version: %. %", H WORD(version), LOAORD(version));

/1 Determine paraneter VFP_MODE type

vf p_node_type = VFGet Par anet er Type( VFP_MODE) ;

/1 returned val ue: VF_TYPE | NT

/1 Cet integer paraneter VFP_MODE val ue

node = VFCGet | nt Par anet er ( VFP_MODE) ;

printf("Mde: %", node);

/1 Set VFP_MODE paraneter to VF_MODE DI G TALPERSONA URU
VFSet | nt Par anet er (VFP_MODE, VF_MODE DI G TALPERSONA URU) ;

Delphi:

/1 Some
var

begi n

end;

application function

Name: Ansi String;

L: | nteger;

Ver sion: LongWord;
VFPMbdeType: | nteger;
Mode: | nteger;

/1 Get VeriFinger |ibrary nane

Name : = VFGet StringPar anet er ( VFP_NAME) ;

/'l or

Name : = VFGet Narme;

Showessage( Nane) ;

/1 Get VeriFinger library major version

Ver si on : = VFGet DWor dPar anet er (VFP_VERSI ON_HI GH) ;

/'l or

Ver sion : = VFCGet Ver si onHi gh;

Showvessage( For mat (' Version: %. %', [LoWord(Version),
H Word(Version)]));

/| Determ ne paraneter VFP_MODE type

VFPMbdeType : = VFCet Par anmet er Type( VFP_MODE) ;

/1 returned val ue: VF_TYPE_INT

/1 Get integer paraneter VFP_MODE val ue

Mbde : = VFGet | nt Par anet er ( VFP_MODE) ;

Showvessage( For mat (' Mbde: %', [ Mode]));

/'l Set VFP_MODE paraneter to VF_MODE DI A TALPERSONA URU
VFSet | nt Par anmet er ( VFP_MODE, VF_MODE_DI Gl TALPERSONA_URU) ;

Visual Basic:

Sone application function/sub
Di m Nane As String
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Di m Versi on As Long
Di m Mode As Vari ant
Get Veri Finger library name
Name = VFCGet Nane
MsgBox Name
Get VeriFinger library major version
Ver si on = VFGet Ver si onHi gh
MsgBox "Version: " & CStr((Version And &HFFFFO000) /
&H10000) & "." & CStr(Version And 65535)
Get paraneter VFP_MODE val ue
VFCet Par amet er VFP_MODE, Mode, VF_DEFAULT_CONTEXT
MsgBox "Mode: " & CLng(Mbdde)
VFSet Par amet er VFP_MODE, VF_MODE_DI G TALPERSONA_URU, VF_DEFAULT_CONTEXT

Visual Basic .Net:

Sone application function/sub
Dim Name As String
Di m Versi on As Long
Di m Mode As nj ect
Get Veri Finger library nane
Name = VFGet Nane()
Vs gBox ( Nare)
' Get VeriFinger library major version
Ver si on = VFGet Ver si onHi gh()
MsgBox("Version: " & CStr((Version And &HFFFF0000)
/ &H10000) & "." & CStr(Version And 65535))
Get paraneter VFP_MODE val ue
VFCet Par aret er ( VFP_MODE, Mode, VF_DEFAULT_CONTEXT)
MsgBox(" Mode: " & CLng( Mode))
VFSet Par armet er ( VFP_MODE, VF_MODE_DI G TALPERSONA_URU, VF_DEFAULT_CONTEXT)

Java:

/1 Some application function (exception handling code omtted)
int ptype = VeriFi nger Wapper. get Par anet er Type( VFP_NAME) ;
Systemout. println("VFP_NAME paraneter type = " + Integer.toString(ptype));

8.2.7. Features extraction

Y ou can use features extraction to extract features from fingerprint image and then store them
in adatabase (enroll fingerprint). For more information see Fingerprint images and Features.

Use VFExtract function to perform features extraction.

8.2.7.1. VFExtract function
Extracts features from fingerprint image in the specified context.

Image has to be an array of bytes of size width* height and pointer to the first element of this
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array has to be passed to this function. Image resolution has to be passed to the function.
Function resizesimage to resolution of VF_| MAGE_RESOLUTI ONdpi (dots per inch) in-
ternally. Filtered image that is returned by the function is resized back to original resolution.
Features returned by the function have resolution of VF_| MAGE_RESCOLUTI ONdpi, so if
you wish to display features on the image you have to draw features on the image resized to
VF_| MAGE_RESOLUTI ONdpi.

Features have to be an array of bytes and pointer to the first element of the array hasto be
passed to this function (in Visual Basic case - image array are passed to functions). Number
of bytes occupied by featuresin the array will be returned by the function in size (Size) para-
meter. If array size isless than needed then behavior of the function is undefined. To ensure
that array islarge enough set itssizeto at least VF_ MAX_FEATURES Sl ZE. For morein-
formation see Features.

The function uses features extraction and VeriFinger specific parameters.

C:

#define VF_I MAGE_RESCLUTI ON 500
#defi ne VF_FEATURES RESOLUTI ON 500
#defi ne VF_MAX FEATURES SI ZE 10000
I NT VFI NGER_API VFExtract
(

I NT wi dt h,

I NT hei ght,

BYTE * i mage,

I NT resol ution,

BYTE * features,

DWORD * si ze,

HVFCONTEXT cont ext

Delphi:

const

VF_| MAGE_RESOLUTI ON = 500;
VF_FEATURES _RESCLUTI ON = 500;
VF_MAX_FEATURES_SI ZE = 10000;
functi on VFExtract

(

W dt h,
Hei ght: Integer;
| mage: PByt e,

Resol ution: |nteger;

Feat ures: PByte;

var Size: LongWrd;

Cont ext : HVFCONTEXT
): Integer; stdcall;

Visual Basic:
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Publ i ¢ Const VF_| MAGE_RESOLUTI ON = 500
Public Const VF_M N_|I MAGE_RESOLUTI ON = 50
Publ i ¢ Const VF_MAX | MAGE RESOLUTI ON = 5000
Public Const VF_M N_I MAGE_DI MENSI ON = 16
Publ i ¢ Const VF_MAX | MAGE_DI MENSI ON = 2048
Publ i ¢ Const VF_MAX FEATURES S| ZE = 10000
Public Declare Function VFExtract Lib "VFVBP42.dl|l" Alias "VBVFExtract"
(

ByVal Wdth As Long,

ByVal Hei ght As Long,

I mge As Vari ant,

ByVal resolution As Long,

Features As Vari ant,

ByRef size As Long,

ByVal context As Long
) As Long

Visual Basic .Net:

Public Const VF_| MAGE_RESOLUTI ON As | nteger = 500
Public Const VF_M N_| MAGE_RESOLUTI ON As I nteger = 50
Public Const VF_MAX | MAGE_RESOLUTI ON As | nteger = 5000
Public Const VF_M N_| MAGE_DI MENSI ON As I nteger = 16
Public Const VF_MAX_ | MAGE_DI MENSI ON As | nteger = 2048

Publi c Const VF_MAX_FEATURES_SI ZE As | nteger = 10000
' Features extraction function
Public Decl are Function VFExtract Lib "VFVBP42.dll" Alias "VBVFExtract"
(

ByVal width As Integer,

ByVal hei ght As |nteger,

ByRef |nmage As bj ect,

ByVal resolution As Integer,

ByRef features As bject,

ByRef size As Integer,

ByVal context As Integer

) As Integer

Java:

public static final int VF_I MAGE_RESOLUTI ON= 500;
public static final int VF_MN_|I MAGE_RESOLUTI ON= 50;
public static final int VF_MAX | MAGE_RESOLUTI ON= 5000;
public static final int VF_M N_| MAGE DI MENSI ON= 16;
public static final int VF_MAX | MAGE_DI MENSI ON= 2048;
public static final int VF_MAX FEATURES SI ZE= 10000;

/! Features extraction function
public static native Veri Fi nger Extracti onResult VFExtract
(

int wdth,

i nt height,

byte[] i mage,

int resolution,

byte[] features,
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i nt context
) throws Veri FingerException, ||l egal Argument Excepti on,
Excepti on, C assNot FoundExcepti on;

C#:

public const int inmgeResol ution = 500;
public const int mnlnmgeResol ution = 50;
public const int maxl mageResol uti on = 5000;
public const int mnlmageD nention = 16;
public const int maxl mageD nention = 2048;
/| Features extraction function
public int Extract
(

int wdth,

i nt height,

byte[] i mage,

int resolution,

out byte[] features
) throws Veri Fi nger Excepti on;

Parameters:
width, Width Fingerprint image width
height, Height Fingerprint image height
[in/out] image, Image Fingerprint image to extract features from. After ex-

ecution of the function contains binarized or skelet-
onized image (see Parameters)

resolution, Resolution Resolution of the fingerprint image (in dots per
inch)

[out] features, Features After execution of the function contains features ex-
tracted from fingerprint image

[out] size, Size After execution of the function contains size of the
featuresin bytes.

context, Context Context to perform features extraction in. Nul | for
default context (in Visual Basic -
VF_DEFAULT_CONTEXT)
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Return values: If VeriFinger library is not registered returns VFE_NOT_REGQ STERED.If
context is null and VeriFinger library is not initialized returns VFE_NOT _| NI Tl ALI ZED.If
fingerprint image width or height isnot in legal range returns

VFE | LLEGAL | MAGE_SI ZE.If resolution is not in legal range returns

VFE | LLEGAL_ | MAGE_RESOLUTI ON.If image, features or size isnull returns
VFE_ARGUMENT _NUL L.Otherwise performs features extraction and returns either VFE_OK
or VFE_LOW QUALI TY_I MACE (if fingerprint image quality islow).

VFE_LOW QUALI TY_I MAGE isonly awarning. Calling application can either ignore it or
ask the user to rescan the fingerprint.VeriFinger Java wrapper extraction function returns ob-
ject (Veri Fi nger Extracti onResul t type) that contains size of the features in bytes
and VFE_LOW QUALI TY_I MAGE warning flag.VeriFinger Java wrapper throws exception
if error occurs.VeriFinger C# wrapper extraction function returns V eriFingerException.Ok,

V eriFingerException.LowQualitylmage. VeriFinger C# wrapper throws excepiton if error oc-
curs.

Example:
C:
/1 Extraction function
{
I NT wi dt h, height;
BYTE *i mage;
I NT resol ution;
BYTE f eat ur es[ VF_MAX_FEATURES_SI ZE] ;
DWORD si ze;
/1 Load the image fromfile or get the image from scanner
...
VFExt ract (wi dt h, hei ght, image, resolution, features, &size, NULL);
}
Delphi:
/1 Extraction function
var
W dth, Height: Integer;
| mage: PByt e,
Resol ution: |nteger;
Features: array[0.. VF_MAX FEATURES S| ZE - 1] of Byte;
Si ze: LongWor d;
begi n
/1 Load the image fromfile or get the inage from scanner
...
VFExtract (Wdth, Height, |Image, Resolution, @weatures[0], Size, nil);
end;
Visual Basic:

' Extraction function
Dim Wdth as Long
Di m Hei ght as Long
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Dim I nmage() as Byte

Di m Resol uti on as Long

Di m Feat ur es( VF_MAX_FEATURES_ S| ZE) as Byte

Dim Si ze as Long

Di m Err Code as Long

' Load the image fromfile or get the i mage from scanner

Err Code = VFExtract (Wdth, Height, Inage, Resolution, Features, Size,
VF_DEFAULT_CONTEXT)

Visual Basic .Net:

" Extraction function

Dim Wdth as Integer

Di m Hei ght as | nteger

Dim I mage() as Byte

Di m Resol ution as Integer

Di m Feat ur es( VF_MAX_FEATURES_ S| ZE) as Byte

Dim Si ze as | nteger

Di m Err Code as | nteger

' Load the image fromfile or get the i mage from scanner

Err Code = VFExtract (Wdth, Height, Inmage, Resolution, Features, Size,
VF_DEFAULT_CONTEXT)

Java:

/1 Extraction function (exception handling code omitted)

{

int width, height;

byte[] image;

int resolution;

byte[] features =

new byt e[ Veri Fi nger W apper . VF_MAX_FEATURES_SI ZE] ;

/1 Load the image fromfile or get the image from scanner

I

Veri Fi nger Extracti onResult r = Veri Fi nger Wapper. VFExtract (w dt h,

hei ght, image, resolution, features, VF_DEFAULT_CONTEXT);

}
C#:

/1 Extraction function (exception handling code onitted)
int width, height;
byte[] i mage;
int resolution;
byte[] features;
/1 Load the image fromfile or get the i mage from scanner
/1
int ret = veriFinger.Extract(w dth, height, inmage,
resol ution, out features);
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8.2.8. Features generalization

Y ou can use features generalization to increase quality of the recognition. Generalization
combines several feature collections to one collection, performs feature validation and noisy
feature removal. Y ou can use features generalization during enrollment. To obtain features
for generalization use features extraction functions.

Generalization uses VF_GENERALI ZATI ON_THRESHOL D parameter for matching to de-
termine if provided features collections are of the same finger. For more information see
Matching threshold.

Use VFGeneralize function to perform features generalization.

8.2.8.1. VFGeneralize function

Performs generalization of features collections in the specified context. Currently generaliza-
tion can be performed only for VF_GENERALI ZE_COUNT features collections.

This function uses features extraction, features generalization, features matching and
VeriFinger specific parameters.

C:

#defi ne VF_GENERALI ZE_COUNT 3
I NT VFI NGER_API VFGeneral i ze
(
I NT count,
const BYTE * const * genFeatures,
BYTE * features,
DWORD * si ze,
HVFCONTEXT cont ext

Delphi:

type PPByte = “PByte;
function VFCGeneralize
(
Count: | nt eger;
CGenFeat ures: PPByte;
Feat ures: PByte;
var Size: LongWrd;
Cont ext : HVFCONTEXT
): Integer; stdcall;

Visual Basic:

Publ i ¢ Const VF_CGENERALI ZE COUNT = 3
Publ i c Decl are Function VFCGeneralize
Lib "VFVBP42.dl|" Alias "VBVFGeneralize"

(
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ByVal count As Long,
gen_features As Vari ant,
features As Vari ant,
ByRef Size As Long,
ByVal context As Long

) As Long

Visual Basic .Net:

Publ i ¢ Const VF_CGENERALI ZE COUNT As |Integer = 3
' Features generalization function

Public Declare Function VFGeneralize

Lib "VFVBP42.dlI" Alias "VBVFCGeneralize"

(
ByVal count As Integer,
ByRef gen_features As (bject,
ByRef features As bject,
ByRef size As Integer,
ByVal context As I|nteger

) As I nteger

Java:

public static final int VF_GENERALIZE COUNT = 3;
public static native Veri FingerGeneralizationResult VFGeneralize
(
int count,
byte[][] gen_features,
byte[] features,
int context
) throws Veri Fi nger Excepti on, Exception;

C#:

public const int geheralizeCount = 3;
public byte[] Generalize
(
int count,
byte[][] genFeatures
) throws Veri Fi nger Excepti on;

Parameters:
count, Count Count of features collections to generalize
[in] | genFeatures, Array of features collectionsto generalize
GenFeatures
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[out]

features, Features

After execution of the function contains generalized features

[out]

size, Size

After execution of the function contains size of generalized
featuresin bytes.

context, Context

Context to perform features generalization in. Nul | for de-
fault context (in Visual Basic - VF_DEFAULT_CONTEXT)

Return values: If VeriFinger library is not registered returns VFE_NOT_REQ STERED.If
context is null and VeriFinger library is not initialized returns VFE_NOT _| NI Tl ALI ZED.If
identification is started returns VFE_| NVALI D_MODE.If count of features collectionsis oth-
er that VF_GENERALI ZE_COUNT returns VFE_| NVALI D_ARGUMENT .If features collec-
tions are null returns VFE_ARGUVENT _NULL.If one of the passed features collections has
invalid format returns VFE_| NVALI D_FEATURES FORMAT.If features collections cannot
be generalized returns VFE_FAI LED.Otherwise return index of features collection on which
base features generalization has been performed.V eriFinger Java wrapper generalization
function returns object (Ver i Fi nger Gener al i zat i onResul t type) that contains size
of the features in bytes and index of features collection on which base features generalization
has been performed.V eriFinger Java wrapper throws exception if error occurs.VeriFinger C#
wrapper generalization function returns features array. VeriFinger C# wrapper throws
VeriFingerException if error occurs.

Example:

C:

/! Generalization function

{

BYTE *feats[3];

BYTE f eat ur es[ VF_MAX_FEATURES_SI ZE] ;

DWORD si ze;
feats[ 0]
feats[1]
feat s[ 2]

/*obtain first fingerprint features*/;
/*obtain second fingerprint features*/;
[*obtain third fingerprint features*/;

if (VFSucceeded(VVFGeneralize(3, feats, features, &size, NULL))
printf("Ceneralization succeeded");

el se

printf("CGeneralization failed");

Delphi:

var

Feats: array[O0..2] of PByte;
Features: array[O0..VF_MAX FEATURES SI ZE - 1] of Byte;

Si ze: LongWor d;
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begi n
Feats[0] := {obtain first fingerprint features};
Feats[1] := {obtain second fingerprint features};
Feats[2] := {obtain third fingerprint features};
if VFSucceeded(VFGeneralize(3, @eats[0], @eatures[0], Size, nil))
t hen ShowMvessage(' Generali zati on succeeded')
el se Showessage(' Generalization failed);
end;
Visual Basic:

Di m Feat s( VF_CGENERALI ZE_ COUNT-1) as Variant ' will hold 3 arrays of
"fingerprint features

Di m Feat ur es( VF_MAX_FEATURES_ S| ZE) as Byte

Dim Si ze as Long

Feats(0) ="' obtain first fingerprint features
Feats(1) = ' obtain second fingerprint features
Feats(2) ="' obtain third fingerprint features

i f VFSucceeded(VFGeneralize(VF_GENERALI ZE _COUNT, Feats, Features,
Si ze, VF_DEFAULT_CONTEXT)) then
MsgBox "Generalizati on succeeded"
el se
MsgBox "Generalization failed"
End if

Visual Basic .Net:

Di m Feat s( VF_CGENERALI ZE _COUNT - 1) As (bject

will hold 3 arrays of fingerprint features
Di m Feat ur es( VF_MAX_FEATURES S| ZE) As Byte
Dim Si ze As |nteger

Feats(0) ="' obtain first fingerprint features
Feats(1l) = ' obtain second fingerprint features
Feats(2) ="' obtain third fingerprint features

I f VFSucceeded( VFGeneral i ze( VF_GENERALI ZE_COUNT, Feats, Features, Size,
VF_DEFAULT_CONTEXT)) Then
MsgBox(" General i zati on succeeded")
El se
MsgBox(" General i zation failed")
End |f

Java:

/'l Generalization function
byte[][] gen_features = new byte[ Veri Fi nger Wapper.VF_GENERALI ZE_COUNT]
[ Veri Fi nger W apper . VF_MAX_FEATURES_SI ZE] ;
/] Obtain features: gen_features[0], gen_features[1l], gen_features[2]
byte[] features = new byte[ Veri Fi nger Wapper. VF_MAX_FEATURES_SI ZF] ;
Veri Fi nger General i zati onResult res = nul|;
try {
res = Veri Fi nger Wapper. VFGeneral i ze(
Veri Fi nger W apper . VF_GENERALI ZE_COUNT,
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gen_features, features, VF_DEFAULT_CONTEXT);
} catch (Exception e) {
/'l show nmessage "Ceneralization failed!"

}

C#:

/'l Ceneralization function
byte[][] genFeatures = new byte[ Veri Fi nger. geheralizeCount][];
/1 Cbtain features: genFeatures[0], genFeatures[1l], genFeatures]?2]
byte[] featuresCGeneralized
try
{

featuresGeneralized = veri Finger. Generalize(

Veri Fi nger. geheral i zeCount, genFeatures);

}cat ch(Veri Fi nger Excepti on ex)

{
i f(ex.ErrorCode == Veri Fi nger Excepti on. Fai | ed)
{
/'l show nessage "Features coll ection cannot be generalized"
}
el se//error
{
MessageBox. Show( ex. Message) ;
}
}

8.2.9. Verification

Y ou can use verification to determine if two features collections are of the same finger. It
uses VFP_MATCHI NG_THRESHOLD parameter (See Matching threshold). To obtain fea-
tures from fingerprint image use features extraction functions. Also you may use features
generalization functions to increase recognition reliability.

Use VFVerify function to perform verification.

8.2.9.1. VFVerify function

Performs verification of two feature collections in the specified context.

Pass pointer to matching details structure that will receive details of features collections
matching (set Size member before calling the function to actual size of the structure). Pass
nul | if you are not interested in matching details. For more information see Matching de-
tals.

This function uses features matching and VeriFinger specific parameters. For more informa-
tion see Parameters.

C:

I NT VFI NGER_API VFVerify
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(
const BYTE * featuresl,
const BYTE * features2,
VFMat chDetai l s * nd,
HVFCONTEXT cont ext

)

Delphi:

function VFVerify
(
Feat ur esi,
Feat ures2: PByte;
MD: PVFMat chDet ai | s;
Cont ext : HVFCONTEXT
): Integer; stdcall;

Visual Basic:

Public Decl are Function VFVerify Lib "VFVBP42.dl 1" Alias "VBVFVerify"
(

featuresl As Vari ant,

features2 As Vari ant,

md As Any,

ByVal context As Long
) As Long

Visual Basic .Net:

Public Declare Function VFVerify Lib "VFVBP42.dl 1" Alias "VBVFVerify"
(

ByRef featuresl As bject,

ByRef features2 As bject,

ByRef nd As VFMATCHDETAI LS,

ByVal context As Integer
) As Integer

Public Declare Function VFVerify Lib "VFVBP42.dl 1" Alias "VBVFVerify"
(

ByRef featuresl As bject,

ByRef features2 As bject,

ByRef nd As VFMATCHDETAI LSEX,

ByVal context As |nteger
) As Integer

Java:

public static native VeriFingerMatchDetails VFVerify

(
byte[] featuresi,

byte[] features2,
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bool ean ext ended_mat ch_i nf o,
i nt cont ext
) throws Veri Fi nger Excepti on, Exception;

C#:

public int Verify

(
byte[] featuresi,
byte[] features2,
Mat chDetai |l s nd

) throws Veri Fi nger Excepti on;

Parameters:
[in] featuresl, Featuresl | First fingerprint features
[in] features2, Features2 | Second fingerprint features
[in/out] md, MD After execution of the function contains details of fea-
tures collections matching
context, Context Context to perform verification in. Nul | for default con-
text (in Visua Basic - VF_DEFAULT_CONTEXT)

Return values: If VeriFinger library is not registered returns VFE_NOT_REGQ STERED.If
contextisnul | and VeriFinger library is not initialized returns

VFE_NOT _| NI TI ALI ZED.If identification is started returns VFE_| NVALI D_MODE.If one
of the features collectionsis null returns VFE_ ARGUVENT _NULL.If one of the passed fea-
tures collections hasinvalid format returns VFE_| NVALI D_FEATURES FORMAT.If insuf-
ficient memory then returns VFE_OUT _OF MEMORY.If features collections similarity is high
enough (see VFP_MATCHI NG_THRESHOLD in Parameters) returns VFE (K (the same fin-
ger features collections). Otherwise returns VFE_FAI LED.VeriFinger Java wrapper verifica-
tion function returns object (Ver i Fi nger Mat chDet ai | s type) that contains similarity
and other information generated by matching algorithm.VeriFinger Java wrapper throws ex-
ception if error occurs.VeriFinger Javawrapper does not throw exception if features collec-
tions similarity is not high enough (see VFP_MATCHI NG_THRESHOLD in Parameters)
therefore similarity must be evaluated manualy.VeriFinger C# wrapper returns VeriFingerEx-
ception.Ok or VeriFingerException.Failed. Otherwise throws V eriFingerException exception.

Example:

C:
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/1 Verification function

{
BYTE * featuresl, * features2;
VFMat chDet ai | s nd;
BOOL result;
featuresl = /*obtain first fingerprint features*/;
features2 = /*obtain second fingerprint features*/;
md. Si ze = sizeof (nd);
result = VFSucceeded(VFVerify(featuresl, features2, &, NULL));
if(result)
printf("Sanme finger. Simlarity: %", nd.Simlarity);
el se
printf("Different fingers. Simlarity: %", nmd.Sinilarity);
}
Delphi:
/1 Verification function
var
Feat uresl, Features2: PByte;
MD: TVFMat chDet ai | s;
Resul t: Bool ean;
begi n
Featuresl := {obtain first fingerprint features};
Features2 : = {obtain second fingerprint features};
MD. Si ze : = Si zeO' (WD) ;
Result := VFSucceeded(VFVerify(Featuresl, Features2, @mD, nil));
if Result then
Showessage(Format (' Sane finger. Simlarity: %',
MD.Simlarity))
el se
Showessage(' Different fingers. Simlarity: %',
MD. Similarity);
end;
Visual Basic:

" Verification function

Di m Feat ures1( VF_MAX _FEATURES S| ZE) as Byte
Di m Feat ur es2( VF_MAX_FEATURES_SI ZE) as Byte
Dim nmd as VFMatchDetail s

Di m Resul t as Bool ean

Featuresl = obtain first fingerprint features

Features2 = ' obtain second fingerprint features
nd. Si ze = VF_MATCHDETAI LS_SI ZE

Result = VFSucceeded(VFVerify(Featuresl, Features2, nd, VF_DEFAULT_CONTEXT))

if Result then

MsgBox "Sane finger. Simlarity: " & CStr(nd. Sinmilarity)
el se

MsgBox "Different fingers. Simlarity: " & CStr(nd.Simlarity)
End if
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Visual Basic .Net:

Verification function
Di m Feat ur es1( VF_MAX_FEATURES_SI ZE) As Byte
Di m Feat ur es2( VF_MAX_FEATURES_SI ZE) As Byte
Dim nd As VFMATCHDETAI LS
Di m Result As Bool ean
Featuresl = ' obtain first fingerprint features
Features2 = ' obtain second fingerprint features
nd. si ze = VF_MATCHDETAI LS_SI ZE
Result = VFSucceeded(VFVerify(Featuresl, Features2, nd, VF_DEFAULT_CONTEXT))
If Result Then
MsgBox("Sane finger. Simlarity: " & CStr(md.simlarity))
El se
MsgBox("Different fingers. Simlarity: " & CStr(nmd.sinmlarity))
End |f

Java:

/1 Verification function
byte[] featuresl = new byte [VeriFi nger Wapper. VF_MAX_FEATURES_SI ZE] ;
byte[] features2 = new byte [Veri Fi nger Wapper. VF_MAX_FEATURES_SI ZE] ;
/1 obtain features (read from DB or extract fromfingerprint inage)
Veri Fi nger Mat chDetails res = null;
try {
res = Veri Fi nger Wapper. VFVerify(featuresl, features2, true,
VF_DEFAULT_CONTEXT) ;
} catch (Exception e) {
/1 error handl er

}
if (res !'=null)
{
Systemout.println("Simlarity =" + Integer.toString(
res.simlarity));
}
C#

/1 Verification function

byte[] featuresi;

byte[] features2;

/1 obtain features (read from DB or extract fromfingerprint inage)
Veri Fi nger. MatchDetails res = new Veri Fi nger. MatchDetai l s();

int ret;

try

{

ret = veriFinger.Verify(featuresl, features2, res);
}cat ch(Veri Fi nger Excepti on ex)
{}
if(ret !'= VeriFinger Exception. Fai | ed)
{
//get simlarity
/lres.simlarity;
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8.2.10. Identification

Useidentification to identify fingerprint in the database.

First start identification with unknown fingerprint (test) features. Use VFldentifyStart func-
tion.

Then walk through all database features (sample features) and match them with test features
(with VFIdentifyNext function) until matched (function returns VFE_OK) or end of the data-
base passed. It uses VFP_MATCHI NG_THRESHOLD parameter (see Matching threshol d).

Y ou may also use G to increase speed of the identification: match first sample features which
G isegqual to test features G; then sample features which G difference with test featuresis 1,
then with G difference 2 and so on. It isa quite high probability that fingerprint will be iden-
tified during first matches if it isin the database. See also Features.

End the identification (VFldentifyEnd function).

To obtain features for identification use features extraction function (for enrollment in the
database you may also use features generalization functions).

Example:
C:
/1 ldentification function
{
BYTE * testFeatures;
BYTE * sanpl eFeat ur es;
BOCOL f ound;
testFeatures = /*obtain features of fingerprint to identify*/;
VFl dentifyStart(testFeatures, NULL);
found = FALSE;
for (/* wal k through database */)
{
sanpl eFeatures = /*sonme features fromthe database*/;
i f (VFSucceeded( VFI denti f yNext (sanpl eFeat ures, NULL, NULL)))
{
f ound = TRUE;
br eak;
}
}
VFI denti f yEnd( NULL) ;
if (found)
printf("Fingerprint found in the database");
el se
printf("Fingerprint not found in the database");
}
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Delphi:
/1 ldentification function
var
Test Fearures: PByte;
Sanpl eFeat ures: PByte;
Found: Bool ean;
begi n
Test Features := {obtain features of fingerprint to identify};
VFl dentifyStart(TestFeatures, nil);
Found : = Fal se;
for { wal k through database } do
begi n
Sanpl eFeatures : = {sonme features fromthe database};
i f VFSucceeded(VFldentifyNext (Sanpl eFeatures, nil, nil))then
begi n
Found : = True;
Br eak;
end;
end;
VFIl denti fyEnd(nil);
if Found then
Showiessage(' Fi ngerprint found in the database')
el se
ShowVessage(' Fi ngerprint not found in the database');
end;
Visual Basic:

Identification function
Di m Test Fearures as Vari ant
Di m Sanpl eFeat ures as Vari ant
Di m Found as Bool ean
Test Features = ' obtain features of fingerprint to identify
VFl dentifyStart TestFeatures, VF_DEFAULT_CONTEXT
Found = Fal se
for ' wal k through dat abase
Sanpl eFeatures = ' sone features fromthe database
i f VFSucceeded( VFl dentifyNext (Sanpl eFeatures, 0, VF_DEFAULT_CONTEXT)) then
Found = True
Exit For
End if
Next ' fingerprint
VFI denti f yEnd VF_DEFAULT_CONTEXT
i f Found then
MsgBox "Fingerprint found in the database"
el se
MsgBox "Fingerprint not found in the database"
End if

Visual Basic .Net:

Identification function
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Di m Test Fearures As (bj ect
Di m Sanpl eFeatures As Obj ect
Di m Found As Bool ean
Test Features = ' obtain features of fingerprint to identify
VFl dentifyStart(Test Features, VF_DEFAULT_CONTEXT)
Found = Fal se
for ' wal k through database
Sanpl eFeatures = ' sone features from the database
I f VFSucceeded( VFI denti f yNext ( Sanpl eFeat ures, 0, VF_DEFAULT_CONTEXT)) Then
Found = True
Exit For
End |f
Next ' fingerprint
VFI dent i f yEnd( VF_DEFAULT_CONTEXT)
I f Found Then
MsgBox (" Fi ngerprint found in the database")
El se
MsgBox(" Fi ngerprint not found in the database")
End |f

Java:

/1 ldentification function (exception handling code onitted)

byte[] test_features = new byte [ Veri Fi nger Wapper . VF_MAX_FEATURES_SI ZE] ;
byte[] sanple_features = new byte [Veri Fi nger Wapper. VF_MAX_FEATURES Sl ZE] ;
bool ean found = fal se;

test _features = /*obtain features of fingerprint to identify*/;

Veri Fi nger W apper. VFl denti fyStart(test_features, VF_DEFAULT_CONTEXT);

for (/* wal k through database */)

{
sanpl e_features = /*sone features fromthe database*/;
Veri Fi nger Mat chDetai | s res = Veri Fi nger Wapper. VFl denti f yNext (
sanpl e_features, true, VF_DEFAULT_CONTEXT)))
if (res.simlarity >= /* desired result*/) {
f ound = TRUE;
br eak;
}
}
Veri Fi nger W apper . VFI dent i f yEnd( VF_DEFAULT_CONTEXT) ;
if (found)
Systemout. printf("Fingerprint found in the database");
el se
Systemout. printf("Fingerprint not found in the database");
C#:

/1 ldentification function (exception handling code omnitted)
byte[] testFeatures;

byt e[] sanpl eFeat ures;

bool found = fal se;

testFeatures = /*obtain features of fingerprint to identify*/;
veri Finger.ldentifyStart(testFeatures);

for (/* wal k through database */)
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{
sanpl eFeatures = /*sone features from the database*/;
int ret = veriFinger.ldentifyNext(sanpl eFeatures, matchDetails);
if(ret == VeriFi nger Excepti on. Ck)
{
if(matchDetails.simlarity >= /* desired result*/)
{
found = TRUE;
br eak;
}
}
}
veri Finger.ldentifyEnd();
i f(found)
{
/I Fingerprint found in the database"
}
el se
{
/'l Fingerprint not found in the database
}

8.2.10.1. VFIdentifyStart function
Starts identification with specified test features in specified context.

This function uses features matching and VeriFinger specific parameters. For more informa-
tion see Parameters.

C:

I NT VFI NGER_API VFl dentifyStart
(

const BYTE * testFeatures,
HVFCONTEXT cont ext

Delphi:

function VFldentifyStart

(
Test Feat ures: PByte;

Cont ext : HVFCONTEXT
): Integer; stdcall;

Visual Basic;

Public Declare Function VFldentifyStart Lib "VFVBP42.dl1|"
Alias "VBVFldentifyStart"

(
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test _features As Variant,
ByVal context As Long
) As Long

Visual Basic .Net:

Public Declare Function VFldentifyStart Lib "VFVBP42.dl1"
Alias "VBVFldentifyStart"

(
ByRef test_features As bject,

ByVal context As |nteger
) As Integer

Java:
public static native void VFldentifyStart

(

byte[] test_features,
i nt context
) throws Veri Fi nger Excepti on, Exception, II1|egal Argunment Excepti on;

C#:

public void IdentifyStart(byte[] testFeatures) throws Veri Fi nger Excepti on;

Parameters:

[in] |testFeatures, Test- | Test features
Features

context, Context Context to start identificationin Nul | for default context (in
Visual Basic - VF_DEFAULT_CONTEXT)

Return values: If VeriFinger library is not registered returns VFE_NOT_REG STERED.If
context isnull and VeriFinger library is not initialized returns VFE_NOT _| NI Tl ALI ZED.If
identification is started returns VFE_| NVALI D_MODE.If test features collection has invalid
format returns VFE_| NVALI D_FEATURES_ FORIVAT.If test features are null returns
VFE_ARGUMENT _NULL.If insufficient memory then returns

VFE_OUT_OF _NMEMORY.VeriFinger Javawrapper throws exception if error oc-
curs.VeriFinger C# wrapper throws VeriFingerException if error occurs.

8.2.10.2. VFIdentifyNext function

Matches sample features with test features in specified context.
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Pass pointer to matching details structure that will receive details of features collections

matching (set Size member before calling the function to actual size of the structure). Pass
null if you are not interested in matching details. For more information see Matching details.

This function uses features matching and VeriFinger specific parameters. For more informa-

tion see Parameters.

C:

I NT VFI NGER_API VFI denti f yNext

(
const BYTE * sanpl eFeat ures,
VFMATCHDETAI LS * nd,
HVFCONTEXT cont ext

Delphi:

function VFIdentifyNext

(
Sanpl eFeat ures: PByte;
MD: PVFMat chDet ai | s;
Cont ext : HVFCONTEXT

): Integer; stdcall;

Visual Basic:

Publ i ¢ Decl are Function VFldentifyNext Lib "VFVBP42.dl "
Alias "VBVFIdentifyNext"
(
sanpl e_features As Vari ant,
nd As Any,
ByVal context As Long
) As Long

Visual Basic .Net:

Publ i c Declare Function VFldentifyNext Lib "VFVBP42.dl 1"
Alias "VBVFIdentifyNext"

(
ByRef sampl e _features As bject,

ByRef nmd As VFMATCHDETAI LS,
ByVal context As |nteger
) As Integer

Java:
public static native Veri Fi nger Mat chDet ai | s VFI denti f yNext

(

byte[] sanpl e_features,
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bool ean ext endedMat chl nf o,
i nt cont ext
) throws Veri Fi nger Excepti on, Exception,
Il egal Argunent Excepti on, C assNot FoundExcepti on;

C#:

public int IdentifyNext

(
byt e[] sanpl eFeat ures,

Mat chDet ai | s nd
) throws Veri Fi nger Excepti on;

Parameters:
[in] sampleFeatures, Sample features
SampleFeatures
[in/out] md, MD After execution of the function contains details of fea-

tures collections matching.

Context, Context Context to perform features matching in. Nul | for de-
fault context (in Visual Basic -
VF_DEFAULT_CONTEXT)

Return values: If VeriFinger library is not registered returns VFE_NOT_REG STERED.If
context is null and VeriFinger library is not initialized returns VFE_NOT _I NI Tl ALI ZED.If
identification is not started returns VFE_| NVALI D_MODE.If sample features are null returns
VFE_ARGUMENT _NULL.If test features collection hasinvalid format returns

VFE_| NVALI D_FEATURES FORMAT.If features collections similarity is high enough (see
VFP_MATCHI NG_THRESHOLD in Parameters) returns VFE_ (K (the same finger features
collections). Otherwise returns VFE_FAI LED.VeriFinger Java wrapper verification function
returns object (VeriFingerMatchDetails type) that contains similarity and other information
generated by matching algorithm.VeriFinger Java wrapper throws exception if error oc-
curs.VeriFinger Javawrapper does not throw exception if features collections similarity is not
high enough (see VFP_NMATCHI NG_THRESHOLD in Parameters) therefore similarity must
be evaluated manualy.VeriFinger C# wrapper function returns V eri FingerException.OK,
VeriFingerException.Failed. Otherwise throws V eriFingerException.

8.2.10.3. VFIdentifyEnd function
Ends the identification started with VVFldentifyStart function in specified context.

C:
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I NT VFI NGER_API VFI denti f yEnd( HYFCONTEXT cont ext);

Delphi:

function VFIdentifyEnd(Context: HVFCONTEXT): |nteger; stdcall;

Visual Basic:

Public Declare Function VFldentifyEnd Lib "VFVBP42.dl "
Al ias "VBVFIdentifyEnd"
(
ByVal context As Long
) As Long

Visual Basic .Net:

Publ i c Decl are Function VFldentifyEnd Lib "VFVBP42.dl1|"
Alias "VBVFI dentifyEnd"

(
ByVal context As |nteger

) As Integer

Java:

public static native void VFldentifyEnd(int context)

throws Veri Fi nger Exception, Exception, ||l egal Argunment Excepti on;
C#

public int lIdentifyEnd() throws Veri Fi nger Excepti on;

Parameters:

context, Context Context to end identification in. Null for default context (in
Visua Basic - VF_DEFAULT_CONTEXT)

Return values: If VeriFinger library is not registered returns VFE_NOT_REGQ STERED.If
context is null and VeriFinger library isnot initialized returns VFE_NOT _| NI TI ALI ZED.If
identification is not started returns VFE_| NVALI D_MODE.VeriFinger Java wrapper throws
exception if error occurs.VeriFinger C# wrapper throws VeriFingerException if error occurs.

8.2.11. Matching threshold and similarity

VeriFinger features matching algorithm provides value of features collections similarity asa
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result. It can be obtained in matching details. The higher is similarity, the higher is probabil-
ity that features collections are obtained from the same finger fingerprints.

Y ou can set matching threshold - the minimum similarity value that verification and identific-
ation functions accept for the same finger fingerprints. Y ou can set the matching threshold
using VFP_MATCHI NG_THRESHOLD parameter (VFP_CGENERALI ZATI ON_THRESHOLD
for features generalization).

Matching threshold is linked to false acceptance rate (FAR, different fingers fingerprints er-
roneously accepted as the of the same finger) of matching algorithm. The higher is threshold,
the lower is FAR and higher FRR (false rejection rate, same finger fingerprints erroneously
accepted as different fingers fingerprints) and vice aversa. Y ou can use VFMatching-
ThresholdToFAR and VFFARToMatchingThreshold functions to convert, matching
threshold to FAR in percents and vice aversa. Only values of and for FAR between 1% and
0.001% can be calculated more or less correctly. All other values are calculated very approx-
imately. These functions are not part of VeriFinger library; for C they are implemented in
VFi nger X. h and VFi nger X. cpp files, for Delphi in VFi nger . pas module.

C:

doubl e VFMat chi ngThr eshol dTOFAR(I NT th);
I NT VFFARToMat chi ngThr eshol d(doubl e f);
Delphi:

functi on VFMat chi ngThreshol dToFAR(Th: | nteger): Doubl e;
functi on VFFARToMat chi ngThr eshol d(F: Doubl €): | nteger;

C#:

publ i ¢ doubl e Mat chi ngThr eshol dToFAR(i nt th);
public int FARToMat chi ngThreshol d(doubl e f);

8.2.12. Matching details

Matching details describes relationship between two features collections determined during
verification or identification. Matching details are defined as structure, pointer to which you
can pass to verification or identification functions. It can be one of the following structures.
When passing to the function set size (Size) member to size of actual structure and cast point-
er to the structure to pointer to the first structure. See also Features.

C:

typedef struct _VFMatchDetails
{

DWORD Si ze;

INT Simlarity;

| NT Rot ati on;

I NT Transl at onX;

I NT Transl ationT,;
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} VFMat chDet ai | s;
#define VF_MAX MATCHED M NUTI A COUNT 1024

typedef struct _VFMatchedM nuti ae
{
| NT Count ;
SHORT Test [ VF_MAX_MATCHED_M NUTI A_COUNT] ;
SHORT Sanpl e[ VF_MAX_MATCHED M NUTI A_COUNT] ;
} VFMat chedM nuti ae;

typedef struct _VFMat chDet ail SEx
{

DWORD Si ze;

INT Simlarity;

I NT Rotation;

I NT Transl ati onX;

I NT Transl ationY;

VFMat chedM nut i ae MM
} VFMat chDet ai | SEx;

Delphi:

type

PVFMat chDet ai | s ATVFMat chDet ai | s;
TVFMat chDetails = record
Si ze: LongWor d;
Simlarity: Integer;
Rot ati on: | nteger;
Transl ati onX: |nteger;
Transl ationY: |nteger;
end;

const VF_MAX_NMATCHED M NUTI A COUNT = 1024;

type PVFMat chedM nutiae = ~TVFMat chedM nuti ae;
TVFvat chedM nuti ae = record
Count: | nteger;
Test: array[0..VF_MAX_ MATCHED M NUTI A COUNT - 1] of Smalllnt;
Sanpl e: array[O0..VF_MAX_MATCHED M NUTI A COUNT - 1] of Smalllnt;
end;

PVFMat chDet ai | SEx ATVFMat chDet ai | SEx;
TVFMat chDet ai | sEx = record

Si ze: LongWor d;

Simlarity: |Integer;

Rot ati on: | nteger;

Transl ati onX: |nteger;

Transl ationY: |nteger;

MM TVFMat chedM nut i ae;

end;

Visual Basic:
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Publ i ¢ Const VF_MAX_M NUTI A COUNT = 1024
Publ i ¢ Const VF_MATCHDETAILS Sl ZE = 20
Publ i ¢ Const VF_MATCHDETAI LSEX_SI ZE = 4120

Publ i c Type VFMATCHDETAILS
Size As Long
simlarity As Long
rotation As Long
trans_x As Long
trans_y As Long

End Type

Public Type VFMATCHDETAI LSEX

Si ze As Long

simlarity As Long

rotation As Long

trans_x As Long

trans_y As Long

mm count As Long

mm( VF_VAX_M NUTI A_ COUNT - 1, 1) As Integer
End Type

Visual Basic .Net:

Public Const VF_MAX_M NUTI A_COUNT As | nteger 1024
Publ i ¢ Const VF_MATCHDETAILS SI ZE As | nteger = 20
Publ i ¢ Const VF_MATCHDETAI LSEX SI ZE As |Integer = 4120

Public Structure VFMATCHDETAI LS
Dimsize As Integer ' DWORD
Dmsimlarity As Integer ' INT
Dimrotation As Integer ' |INT
Dimtrans_x As Integer ' |INT
Dimtrans_y As Integer ' INT

End Structure

<Struct Layout ( Layout Ki nd. Sequential)> _

Public Structure VFMATCHDETAI LSEX
Dimsize As Integer ' DWORD
Dmsimlarity As Integer ' INT

Dimrotation As Integer ' |INT
Dimtrans_x As Integer ' INT
Dimtrans_y As Integer ' INT
Dim mm count As Integer ' INT

<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_M NUTI A_COUNT * 2), _
VBFi xedArray(VF_MAX_M NUTI A_COUNT * 2 - 1)> _
Dmm() As Integer ' SHORT
access data: mm(index*2 + 0 or 1)
Public Sub Initialize()
ReDi m nm({ VF_MAX_M NUTI A_COUNT * 2 - 1)
End Sub
End Structure
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Java:

public class VeriFi nger Wapper ({

public static final int VF_MAX M NUTI A COUNT= 1024;

public class VeriFingerMatchDetails {

public int
public int
public int
public int

simlarity;
rotation;
trans_x;
trans_y;

/| extended information:

public int

nmm count ;

public short[][] nm
publ i c Veri Fi nger Mat chDet ai | s()

{
mm = new short[2][ Veri Fi nger W apper . VF_MAX_M NUTI A_COUNT] ;
}
}
C#:
public class MatchDetail s
{
public int simlarity;
public int rotation;
public int translationX;
public int translationT,;
public MatchDetail s()
{}
}
Members:
Si ze Size of the structure. Set this member before calling a function
Simlarity Two features collections similarity value. The bigger isvalue the
higher is similarity. See also Matching threshold and similarity
Rot at i on Rotation of two features collections to each other. It isan anglein

range [0, VFDI R_360). See aso information about directionsin
Features

Transl ati onX

Trand ation between two features collections along X axis

Transl ati onY

Trand ation between two features collectionsalong Y axis
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MMCount Count of minutiae common for two features collectionsin MM col-
lection
MMTest Matched minutiae arrays (common minutiae for two features collec-
tions). First - index of minutiain test (first) features collection,
MMSanpl e second - index of minutiain sample (second) features collection. See
also Features
Example:
C:
//1dentification function
{
BYTE * test Features;
BYTE * sanpl eFeat ur es;
VFMat chDet ai | s nd;
/...
VFl dentifyStart(testFeatures, NULL);
nd. Si ze si zeof (md) ;
for (...)
{
VFI denti f yNext (sanpl eFeatures, &nmd, NULL);
printf("Simlarity: %", nmd.Simlarity);
}
VFI dent i f yEnd( NULL) ;
}
/1 Verification function
{
BYTE * featuresl, * features2;
VFMat chDet ai | sEx nd;
I'NT |;
I
nd. Si ze si zeof (md) ;
VFVerify(featuresl, features2, (VFMatchDetails *)&md, NULL);
for (i 0; i < nmd. MM Count; i++)
printf("Matched minutia %: index in first features - %,
index in second features - %d\n",
i, md. MM Test[i], nd. MM Sanple[i]);
}
Delphi:
//1dentification function
var
Test Features: PByte;
Sanpl eFeat ures: PByte;
MD: TVFMat chDet ai | s;
begi n
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/...
VFl dentifyStart(TestFeatures, nil);
MD. Si ze : = SizeO (WMD) ;
for ... do
begi n
VFI denti f yNext ( Sanpl eFeatures, @mbD, nil);

Showvessage(Format (' Simlarity: %', [MD.Simlarity]));

end;
VFI denti fyEnd(nil);
end;
/1l Verification function
var
Feat uresl, Features2: PByte;
MD:  TVFMat chDet ai | SEx;
I: Integer;
begi n
I ...
MD. Si ze : = SizeOF (WD) ;
VFVerify(Featuresl, Features2, PVFMatchDetails(@mD), nil);
for I := 0 to MD. MMCount - 1 do
Showvessage( For mat (' Mat ched m nutia %d:
"index in first features - %; index in second features - %',
[I, MD.MM Test[I], MD.W Sanple[l]]));
end;
Visual Basic:

Identification function
Dimtest _features...
Di m sanpl e_features...
Dim nd as VFMATCHDETAI LS

VFldentifyStart test_features, VF_DEFAULT_CONTEXT

nd. si ze = VF_MATCHDETAI LS_SI ZE

for
VFIl denti f yNext sanpl e_features, nd, VF_DEFAULT_CONTEXT
Debug. Print "Simlarity: ", CStr(nd.sinilarity)

next. ..

VFI dent i f yEnd( VF_DEFAULT_CONTEXT)

Verification function

Dim featuresl. ..

Dim features2. ..

Dim nd as VFMATCHDETAI LSEX

Dmi as Long

md. si ze = VF_MATCHDETAI LS_SI ZE
VFVerify featuresl, features2, nd, VF_DEFAULT_CONTEXT

For i =0toi = nd.mMcount-1
Debug. Print "Matched mnutia " & CStr(i) & _
index in first features - " & CStr(nd. m{O0][i]) & _
"; index in second features - " & CStr(md. m{1][i]) & _
vbNewLi ne
Next i
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Visual Basic .Net:

Identification function
Dimtest features...
Di m sanpl e_features. ..
Dimnd as VFMATCHDETAI LS

VFl dentifyStart(test_features, VF_DEFAULT_CONTEXT)

md. si ze = VF_MATCHDETAI LS SI ZE

f or
VFI denti f yNext (sanpl e_features, nd, VF_DEFAULT_CONTEXT)
Debug. Wite("Simlarity: ", CStr(nmd.simlarity))

next. ..

VFI dent i f yEnd( VF_DEFAULT_CONTEXT)

" Verification function

Dimfeaturesl. ..

Dim features?2...

Dim nd as VFMATCHDETAI LSEX

Dimi as Long

nd. si ze = VF_MATCHDETAI LSEX_SI ZE
VFVerify(featuresl, features2, nmd, VF_DEFAULT_CONTEXT)

For i = 0toi = nd.mMmcount-1
Debug. Wite("Matched mnutia " & CStr(i) & _
index in first features - " & CStr(nd.mii*2 + 0]) & _
"; index in second features - " & CStr(md.m{i*2 + 1]) & _
vbNewLi ne)
Next i
Java:

/1 ldentification function (exception handling code onitted)

byte[] test features = new byte [ VeriFi nger Wapper. VF_MAX_FEATURES_SI ZE] ;
byte[] sanple_features = new byte [Veri Fi nger Wapper. VF_MAX_FEATURES_SI ZE] ;
test _features = /*obtain features of fingerprint to identify*/;

Veri Fi nger Wapper. VFl denti fyStart(test_features, VF_DEFAULT_CONTEXT);

for (/* wal k through database */)

{
sanpl e_features = /*sonme features fromthe database*/;
Veri Fi nger Mat chDetai |l s res = Veri Fi nger Wapper. VFl denti f yNext (
sanpl e_features, true, VF_DEFAULT_CONTEXT)))
Systemout.println("Simlarity: " + Integer.toString(res.simlarity);
}

Ver i Fi nger W apper . VFI dent i f yEnd( VF_DEFAULT_CONTEXT) ;
/1 Verification function
byte[] featuresl = new byte [Veri Fi nger Wapper. VF_MAX_FEATURES_SI ZF] ;
byte[] features2 = new byte [Veri Fi nger Wapper. VF_MAX_FEATURES_SI ZE] ;
/] obtain features (read fromDB or extract fromfingerprint inmage)
Veri Fi ngerMatchDetails res = nul | ;
try {

res = Veri Fi nger Wapper. VFVerify(featuresl, features2, true,

VF_DEFAULT_CONTEXT) ;

} catch (Exception e) {
/'l error handl er
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}

if (res !'=null)

{
Systemout.printin("Simlarity =" + Integer.toString(

res.simlarity));

for (int i =0; i <res.mmcount; ++i)
Systemout. println("Matched mnutia " + Integer.toString(i) +
" index in first features - " + Integer.toString(res.miO][i]) +
"; index in second features - " + Integer.toString(res.mi1][i]));

8.2.13. Fingerprint features

Features or features collection or template are data extracted from fingerprint image that is
used in verification and identification. To obtain features from fingerprint image use features
extraction functions. Y ou may also use features generalization to improve quality of the fea-
tures.

Features are stored in array of bytes. Size of the array will never exceed
VF_MAX_FEATURES_SI ZE.

You can use VFFeat Get Xxx and VFFeat Set Xxx functions to decompress and compress
features. Also you may use CVFFeat ur es classin C (VFFeat ur es. h and VFFea-

t ur es. cpp filesin sample application) and TVFFeat ur es classin Delphi (VFFea-

t ur es. pas module) that encapsulates features, compression and decompression. Y ou can
use the class or compression and decompression functions to implement manual features edit-
ing in your application.

C:

typedef enum _VFSi ngul ar Poi nt Type
{
vf spt Unknown = 0,
visptCore = 1,
vf spt Doubl eCore = 2,
visptDelta = 3
} VFSi ngul ar Poi nt Type;

typedef struct _VFSi ngul ar Poi nt
{
I NT X;
INT Y;
VFSi ngul ar Poi nt Type T;
BYTE D
} VFSi ngul ar Poi nt ;

typedef enum _VFM nuti aType
{

vf nt Unknown = O,

vintEnd = 1,

vim Bi furcation = 2
} VFM nuti aType;
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typedef struct _VFM nutia
{
I NT X;
INT Y;
VFM nut i aType T;
BYTE D;
BYTE C;
BYTE G
} VFM nuti a;

/| Features conpression

I NT VFI NGER_API VFFeat Set (BYTE g, |NT mCount, const VFM nutia * m
I NT spCount, const VFSi ngul arPoint * sp, |NT boWdth,

I NT boHei ght, const BYTE * bo, BYTE * features);

/| Features deconpression
I NT VFI NGER_API VFFeat Get G const BYTE * features);
I NT VFI NGER_API VFFeat Get M nuti aCount (const BYTE * features);
I NT VFI NGER_API VFFeat Get M nuti ae(const BYTE * features, VFMnutia * m;
I NT VFI NGER_API VFFeat Get SPCount (const BYTE * features);
I NT VFI NGER_API VFFeat Get SP(const BYTE * features, VFSingularPoint * sp);
I NT VFI NGER_API VFFeat Get BOSi ze(const BYTE * features, INT * pWdth,
INT * pHei ght);
I NT VFI NGER_API VFFeat Get BO(const BYTE * features, BYTE * bo);

Delphi:

TVFSi ngul ar Poi nt Type = (
vf spt Unknown = 0,
vfsptCore = 1,
vf spt Doubl eCore = 2,
visptDelta = 3);

PVFSi ngul ar Poi nt = ~TVFSi ngul ar Poi nt ;
TVFSi ngul ar Poi nt = record
X: Integer;
Y. Integer;
T: TVFSi ngul ar Poi nt Type;
Dumy1, Dummy?2, Dunmy3: Byte; // because enuneration have to be
/Il 4 bytes
D: Byte;
end;

TVFM nut i aType = (
vf m Unknown = 0,
vimEnd = 1,
vimBi furcation = 2);

PVFM nutia = "TVFM nuti a;
TVFM nutia = record
X: I nteger;
Y: Integer;
T: TVFM nuti aType;
Dummyl, Dummy2, Dunmmy3: Byte; // because enuneration have to be
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end;

/Il 4 bytes
D: Byte;
C. Byte;
G Byte;

/| Features conpression
functi on VFFeat Set

(

G Byte;

MCount: Integer; M PVFM nuti a;
SPCount : I nteger; SP: PVFSi ngul ar Poi nt;

BOW dt h, BOHei ght: |nteger; BO PByte;

): Integer; stdcall;

/| Features deconpression

Features: PByte

function VFFeat Get G(Features: PByte): Integer; stdcall;
functi on VFFeat Get M nuti aCount (Features: PByte): |nteger; stdcall;
functi on VFFeat Get M nuti ae(Features: PByte;
M PVFM nutia): Integer; stdcall;

functi on VFFeat Get SPCount (Features: PByte): |nteger; stdcall;
functi on VFFeat Get SP( Feat ures: PByte;

SP: PVFSi ngul arPoi nt): Integer; stdcall;
functi on VFFeat Get BOSi ze( Features: PByte; var Wdth,

Height: Integer): Integer; stdcall;
function VFFeat Get BO( Feat ures: PByte; BO PByte): Integer; stdcall;
Visual Basic:

' Features structure definition
Publ i c Const VF_MAX M NUTI A COUNT = 1024

Public Const VF_MAX_ | MAGE_DI MENSI ON = 2048

Public Type VFM NUTI AE

End Type

count As Long ' int
X(VF_MAX_M NUTI A_COUNT

1) As Long '

Y(VF_MAX_M NUTI A COUNT - 1) As Long '
D(VF_MAX_M NUTI A_COUNT - 1) As Byte '

C( VF_MAX_M NUTI A_COUNT

1) As Byte '

Public Const VF_MAX_SI NGULAR PO NT_COUNT = 64

Publ i ¢ Type VFSI NGULARPQO NTS

End Type

count As Long i nt

X( VF_MAX_SI NGULAR_PO NT_COUNT
Y( VF_MAX_SI NGULAR_PO NT_COUNT
T(VF_MAX_SI NGULAR_PO NT_COUNT
D( VF_MAX_SI NGULAR_PO NT_COUNT

Publ i ¢ Const VF_BLOCK SIZE = 16

SEGE

int
int

BYTE
BYTE

Long
Long
Byt e
Byt e

Publ i ¢ Const VF_MAX_BLOCKED ORI ENTS DI MENSI ON = (
VF_MAX_| MAGE_DI MENSI ON / VF_BLOCK_SI ZE)

i nt
i nt
BYTE
BYTE
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Publ i c Type VFBLOCKEDCORI ENTS
width As Long ' int
hei ght As Long ' int
bi t s( VF_MAX_BLOCKED ORI ENTS DI MENSI ON - 1,
VF_MAX_BLOCKED_ORI ENTS_DI MENSION - 1) As Byte ' BYTE
End Type

Public Type VFFEATURES
G As Byte ' BYTE
m As VFM NUTI AE
sp As VFSI NGULARPO NTS
bo As VFBLOCKEDORI ENTS
End Type
' Conpr essi on/ deconpr essi on functions
Publ i ¢ Decl are Functi on VFDeconpressFeatures Lib "VFVBP42.dl|"
Al i as "VBVFDeconpressFeat ures"
(
features As Variant,
structure As VFFEATURES
) As Long
Publ i ¢ Decl are Functi on VFConpressFeatures Lib "VFVBP42.dl|"
Al'i as " VBVFConpr essFeat ur es"
(
structure As VFFEATURES,
features As Vari ant,
ByRef size As Long
) As Long

Visual Basic .Net:
' Features structure definition
Public Const VF_MAX_ M NUTI A_COUNT As Integer = 1024
Publi ¢ Const VF_MAX | MAGE DI MENSI ON As | nteger = 2048
<Struct Layout ( Layout Ki nd. Sequential )> _
Public Structure VFM NUTI AE
Di m count As I nteger i nt
<Mar shal As( UnnanagedType. ByVal Arr ay,
Si zeConst : =VF_MAX_M NUTI A_COUNT), _
VBFi xedArray(VF_MAX_ M NUTI A COUNT - 1)> _ Dim X() As Integer
<Mar shal As( UnnanagedType. ByVal Arr ay,
Si zeConst : =VF_MAX_M NUTI A_COUNT), _
VBFi xedArray( VF_MAX_M NUTI A_COUNT - 1)>
DimY() As Integer ' int
<Mar shal As( UnnanagedType. ByVal Arr ay,
Si zeConst : =VF_MAX_M NUTI A_COUNT), _
VBFi xedArray( VF_MAX_M NUTI A_COUNT - 1)>
DmD() As Byte ' BYTE
<Mar shal As( UnnanagedType. ByVal Arr ay,
Si zeConst : =VF_MAX_M NUTI A_COUNT), _
VBFi xedArray( VF_MAX_M NUTI A_COUNT - 1)>
DimC() As Byte ' BYTE
Public Sub Initialize()
ReDi m X( VF_MAX_M NUTI A_COUNT - 1)
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ReDi m Y( VF_MAX_M NUTI A_COUNT - 1)
ReDi m D( VF_MAX_M NUTI A_COUNT - 1)
ReDi m C( VF_MAX_M NUTI A_COUNT - 1)
End Sub
End Structure
Publ i ¢ Const VF_MAX SI NGULAR PO NT_COUNT As | nteger = 64
<Struct Layout ( Layout Ki nd. Sequenti al )> _
Public Structure VFSI NGULARPO NTS
Dimcount As Integer ' int
<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_SI NGULAR_PO NT_COUNT), _
VBFi xedAr r ay( VF_MAX_SI NGULAR_PO NT_COUNT
Dim X() As Integer ' int
<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_SI NGULAR_PQO NT_COUNT) ,
VBFi xedAr r ay( VF_MAX_SI NGULAR_PO NT_COUNT
DimY() As Integer ' int
<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_SI NGULAR_PO NT_COUNT), _
VBFi xedAr r ay( VF_MAX_SI NGULAR_PO NT_COUNT
Dm T() As Byte ' BYTE
<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_SI NGULAR_PO NT_COUNT), _
VBFi xedAr ray( VF_MAX_SI NGULAR_PO NT_COUNT - 1)>
DmD() As Byte ' BYTE
Public Sub Initialize()
ReDi m X( VF_MAX_SI NGULAR_PO NT_COUNT - 1)
ReDi m Y( VF_MAX_SI NGULAR PO NT_COUNT - 1)
ReDi m T( VF_MAX_SI NGULAR PO NT_COUNT - 1)
ReDi m D( VF_MAX_SI NGULAR PO NT_COUNT - 1)

1
[EEN

~
\%

'
[EEN

~
\%

'
[EE

~
V

End Sub
End Structure
Public Const VF_BLOCK SIZE As Integer = 16
Publ i c Const VF_MAX BLOCKED ORI ENTS_DI MENSI ON As | nteger = (
VF_MAX_| MAGE_DI MENSI ON / VF_BLOCK_SI ZE)
<Struct Layout ( Layout Ki nd. Sequential)> _
Public Structure VFBLOCKEDORI ENTS
Dmw dth As Integer ' int
Di m hei ght As Integer ' int
<Mar shal As( UnnanagedType. ByVal Array, _
Si zeConst : =VF_MAX_BLOCKED_ORI ENTS_DI MENSI ON * _
VF_MAX_BLOCKED ORI ENTS_DI MENSI ON), _
VBFi xedArray( VF_MAX BLOCKED ORI ENTS DI MENSI ON *
VF_MAX_BLOCKED ORI ENTS_DI MENSION - 1)> _
Dimbits() As Byte ' BYTE
' access data: bits(y*VF_MAX BLOCKED ORI ENTS DI MENSI ON + Xx)
Public Sub Initialize()
ReDi m bi t s(VF_MAX_BLOCKED ORI ENTS DI MENSI ON *
VF_MAX_BLOCKED_ ORI ENTS_DI MENSI ON - 1)
End Sub
End Structure
<Struct Layout ( Layout Ki nd. Sequential )> _
Public Structure VFFEATURES
Dim G As Byte ' BYTE
<Mar shal As( UnnanagedType. Struct) >_
Dim m As VFM NUTI AE
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<Mar shal As( UnnanagedType. Struct)> _
Di m sp As VFSI NGULARPO NTS
<Mar shal As( UnnanagedType. Struct)> _
Di m bo As VFBLOCKEDCRI ENTS
Public Sub Initialize()
minitialize()
sp.lnitialize()
bo. Initialize()
End Sub
End Structure
' Conpr essi on/ deconpr essi on functions
Publ i ¢ Decl are Functi on VFDeconpressFeatures Lib "VFVBP42.dl1|"
Al i as "VBVFDeconpr essFeat ures"
(
ByRef features As bject,
ByRef featuresstructure As VFFEATURES
) As Integer
Publ i ¢ Decl are Function VFConpressFeatures Lib "VFVBP42.dl "
Al i as "VBVFConpressFeat ures"

(
ByRef featuresstructure As VFFEATURES,
ByRef features As pbject,
ByRef size As Integer

) As Integer

Java:

public class VeriFi nger Wapper {

publ i

c static final int VF_MAX | MAGE DI MENSI ON= 2048;
public static final int VF_MAX_M NUTI A_ COUNT= 1024;
public static final int VF_MAX_SI NGULAR PO NT_COUNT= 64;
public static final int VF_BLOCK SIZE= 16;
public static final int VF_MAX BLOCKED ORI ENTS DI MENSI ON = (
VF_MAX_| MAGE_DI MENSI ON / VF_BLOCK_SI ZE) ;
public static final int VF_MAX FEATURES SI ZE= 10000;

public static native Veri Fi nger Feat ures VFDeconpressFeat ur es(
byte[] features) throws Veri Fi nger Excepti on, Exception;

public static native int VFConpressFeatures(VeriFingerFeatures f,
byte[] features) throws VeriFi nger Excepti on, Exception;

publ i

c class VeriFingerFeatures inplenments Serializable {
public byte g;
public int mcount; // mnutiae
public int[] mx;
public int[] my;
public byte[] m.d;
public byte[] mc;
public int sp_count; // singular points
public int[] sp_x;
public int[] sp_y;
public byte[] sp_t;
public byte[] sp_d;
public int bo_width; // blocked orientations
public int bo_height;
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public byte[][] bo_bits;
publ i c Veri Fi nger Feat ur es()

{
m x = new int[Veri Fi nger Wapper. VF_MAX_M NUTI A_COUNT] ;
my = new int[Veri Fi nger Wapper. VF_MAX_M NUTI A_COUNT] ;
m d = new byt e[ Veri Fi nger W apper. VF_MAX_M NUTI A_COUNT] ;
m c = new byte[ Veri Fi nger W apper . VF_MAX_M NUTI A_COUNT] ;
sp_x = new int[Veri Fi nger Wapper. VF_MAX_SI NGULAR_PO NT_COUNT] ;
sp_y = new int[VeriFi nger Wapper. VF_MAX_SI NGULAR_PO NT_COUNT] ;
sp_t = new byte[ Veri Fi nger Wapper. VF_MAX_SI NGULAR_PO NT_COUNT] ;
sp_d = new byt e[ Veri Fi nger W apper. VF_MAX_SI NGULAR PO NT_COUNT] ;
int dim= VeriFi nger Wapper.VF_MAX BLOCKED ORI ENTS_DI MENSI ON;
bo_bits = new byte[dinj[din;
}
)i
C#.
publ i ¢ enum VFSi ngul ar Poi nt Type: int
{
vf spt Unknown = 0,
vfsptCore = 1,
vf spt Doubl eCore = 2,
visptDelta = 3
}
public struct Singul ar Poi nt
{
public int X
public int Y;
publ i ¢ VFSi ngul ar Poi nt Type T,;
public byte D
}
publ i c enum VFM nuti aType: int
{
Unknown = 0,
End = 1,
Bi furcation = 2
}
public struct M nutiae
{
public int x;
public int y;
public VFM nutiaType t;
public byte d;
public byte c;
public byte g;
}

/| Features conpression
public byte[] FeatSet(int g, int mCount, Mnutiae[] m int spCount,

Si ngul arPoi nt[] sp, int boWdth, int boHeight, byte[] bo)
/| Features deconpression
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public int FeatGet G byte[] features)

public int FeatGetM nutiaCount (byte[] features)

public Mnutiae[] FeatGetM nuti ae(byte[] features)

public int Feat Get SPCount (byte[] features)

public Singul arPoint[] Feat Get SP(byte[] features)

public int Feat Get BOSi ze(byte[] features, out int width, out int height)
public byte[] FeatGetBQ(byte[] features)

All functions take features (Features) argument as compressed features and/or m (M) argu-
ment as minutiaarray (mCount (M Count) is length of the array), sp (SP) argument as singu-
lar point array (spCount (SPCount) is length of the array), bo (BO) argument as blocked ori-
entation image (in similar format as fingerprint image; boWidth (BOWidth) and boHeight
(BOHeight) are accordingly width and height of blocked orientationsimage). VFFeat Set
function returns size of compressed features.

Features consist of:

* G- obtained using VFFeat Get Gfunction

* Minutiae - obtained using VFFeat Get M nut i ae function (number of minutiae obtained
using VFGet M nut i aCount function)

* Singular points - obsolete, obtained using VFFeat Get SP function (number of singular
points obtained using VFGet SPCount function). VeriFinger does not extract singular
points

» Blocked orientations - obsolete, obtained using VFFeat Get BOfunction (size of blocked
orientations obtained using VFGet BOSi ze function). VeriFinger does not extract blocked
orientations

G: Gisagloba fingerprint feature that reflects ridge density. It can have values from 0 to
255, so it occupies one byte. The bigger is value the bigger is ridge density. Y ou can use VF-
Feat Gfunction to get ridge density.

Minutiae: Minutiae are points in fingerprint image where finger ridges end or separate. Each
minutiais a structure with the following members. X, Y - coordinatesin pixels, T - type, D -
direction, C - curvature, G - g.

Singular points: Singular points are locations in fingerprints image where finger ridges
screw. Each singular point is a structure with the following members: X, Y - coordinatesin
pixels, T - type, D - direction.Each minutia and singular point has x and y coordinates (from
top-left corner of theimage) and direction.Direction is byte value in range [VFDI R_0, VF-
DI R_360). To convert it to degrees multiply by 180 and divide by VFDI R_180 and vicea
versato convert degreesto direction. Also you may use VFDi r ToDeg and VFDegToDi r
functions. To convert them to radians and vice aversause VFDi r ToRad and VFRadToDi r
functions. Following constants are defined:
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VFDIR_O 0 0°
VFDIR_45 30 45°
VFDIR_90 VFDIR_45* 2 90°
VFDIR_135 VFDIR_45* 3 135°
VFDIR_180 VFDIR 45* 4 180°
VFDIR_225 VFDIR 45* 5 225°
VFDIR_270 VFDIR_45* 6 270°
VFDIR_315 VFDIR_45* 7 315°
VFDIR_360 VFDIR 45* 8 360°
VFDIR_UNKNOWN 127 Unknown direction
VFDIR_BACKGROUND 255 Background

Blocked orientations. Blocked orientations are ridges orientation of every fingerprint image
block of VF_BLOCK _SI ZE* VF_BLOCK_SI ZE pixels. Can be byte value range [VF-
Dl R_0, VFDI R_180), VFDI R_UNKNOWN or VFDI R_BACKGROUND.

C:

/'l Conversion from VFDIR XXX to degrees and vice a versa

#define VFDir ToDeg(dir) ...
#defi ne VFDi r ToDegF(dir) ...
#defi ne VFDegToDir (deg) ...

/1 Conversion from VFDIR XXX to radi ans and vice a versa

#define VFDi r ToRad(dir) ...

#define VFRadToDir(a) ...

// Orientation stuff

#defi ne VFl sBadArea(orient) ...
#defi ne VFl sGoodArea(orient) ...
#define VFTheOrient(orient) ...
#defi ne VFI sUnknown(orient) ...
#define VFIsOient(orient) ...
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Delphi:

/1 Conversion from VFDI R XXX to degrees and vice a versa
function VFDi rToDeg(Dir: Byte): |nteger;

function VFDi r ToDegF(Dir: Byte): Doubl e;

function VFDegToDi r (Deg: |nteger): Byte;

/1 Conversion fromVFDIR XXX to radi ans and vice a versa
function VFDi rToRad(Dir: Byte): Doubl e;

functi on VFRadToDi r (A: Doubl e): Byte;

/1l Orientation stuff

function VFlsBadArea(Orient: Byte): Bool ean;

functi on VFl sGoodArea(Orient: Byte): Bool ean;

function VFTheOrient(Orient: Byte): Byte;

function VFI sUnknown(Orient: Byte): Bool ean;

function VFIsOient(Oient: Byte): Bool ean;

Java:

public class VeriFi nger Wapper {

/1 Directions
public static double VFDi r ToDeg(double dir) ...
public static doubl e VFDegToDi r(doubl e deg) ...

8.3. ScanMan library

ScanMan library is afingerprint scanners manager that enables application to use fingerprints
scanning. For alist of supported scanners see Modules and supported scanners.

Typically application can enumerate available scanners and then start capturing from any of
it. Also application can monitor scanners plugging and unplugging. Library provides a num-
ber of functions to implement this behavior.

Library behavior is controlled through parameters.

Before using ScanMan library hasto beinitialized.

ScanMan usage from Visual Basic 6.0/.Net/MS Access and Java are described separately
(later in this chapter).

8.3.1. Modules and supported scanners
In Light version of VeriFinger SDK ScanMan library contains no modules.

In Standart version of VeriFinger SDK ScanMan library contains following modules:

Module Support for Supported scanners
multiple scan-
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ners
UareU X DigitalPersonaU.are.U Pro™, U.are.U 2000™, U.are.U
4000™
Biometrika BiometriKa FX2000™
Authentec AuthenTec AF-S2 FingerLoc™, AES4000 EntrePad™
Ethentica Ethenticator™ M S 3000, Ethenticator™ USB 2500
ST STMicroelectronics TCRU1C Reader ™
CrossMatch CrossMatch V300™
| dentix Identix DFR 2090™
Atmel Atmel scanners
FM200 STARTEK FM200™
Tacoma Tacoma CMOS™
LighTuning LighTuning scanner

8.3.2. Library functions

ScanMan library contains the following functions grouped by categories:

Initialization
SMinitialize Initializes ScanMan library
SMFinalize Uninitializes ScanMan library
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Parameters

SM GetParameter Retrieves parameter value

SM SetParameter Sets parameter value

Scanner enumeration

SM GetScanner- Retrieves connected scanners count
Count

SM GetScannerld Retrieves identifier of the scanner

Scanner monitoring

SM SetM onitor Sets scanner monitoring

SMRemoveMonitor | Removes scanners monitoring

Capturing

SMStartCapturing | Starts capturing from the scanner

SM StopCapturing | Stops capturing from the scanner

Each of these functions returns integer value to indicate result of the execution. If it isless
than zero then execution of the function failed and the value indicates error code.

You can use SMFai | ed and SMSucceeded functions to determine whether the execution
of the function failed or succeeded:

C:

#define SMFail ed(result) ...
#defi ne SMsucceeded(result) ...

Delphi:

functi on SMSucceeded(Res: Integer): Bool ean;
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functi on SMFail ed(Res: |nteger):

8.3.3. Error codes

Bool ean;

The following error codes are defined:

Generad

SME (K 0 OK, no error

SME_FAI LED -1 Failed

SME_QUT_OF_MEMORY -2 Out of memory

SMVE_NOT _| NI TI ALI ZED -3 VeriFinger library isnot initialized

SVE_ARGUVENT _NULL -4 One of the required function arguments
isnull

SMVE | NVALI D_ARGUVMENT -5 One of the function arguments has an in-
valid value

Parameters

SME_| NVALI D_PARAMETER -10 | Parameter identifier isinvalid
(unknown)

SMVE_PARAMETER READ ONLY -11 | Parameter isread only

Capturing

SMVE_NOT_CAPTURI NG -100 | Capturing not started for the scanner

SMVE_ALREADY_CAPTURI NG -101 | Capturing is already started for the scan-
ner

You can use SMEr ror ToSt ri ng and SMResul t ToSt ri ng functionsto get string that
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describes error and result. SMCheckResul t function throws exception in case of the func-
tion result indicates failure. These functions are not part of ScanMan library. For C they are
implemented in ScanMan. h and ScanMan. cpp files. For Delphi - in ScanMan. pas
module.

C:

string SMErrorToString(lNT error);
string SMResul t ToString(INT result);
voi d SMCheckResul t (I NT result);

Delphi:

function SMErrorToString(Err: Integer): string;
functi on SMResult ToString(Res: Integer): string;
procedur e SMCheckResult (Res: |nteger);

8.3.4. Initialization

ScanMan library requiresinitialization to be performed before any function call and uninitial-
ization to be performed after all function calls. Thisis performed using SMInitialize and
SMFinalize functions.

Each successful call to SMInitialize should have a corresponding call to SMFinalize. So you
can call SMInitialize more than one time, but you have to call SMFinalize equal number of
times.

Example
C:
/1 Main application function
{
/1 Application initialization code
SMnitialize();
/1 Ot her application code
SMFi nal i ze();
/1 Application uninitialization code
}
Delphi:
/1 I'n project source
begi n
/1 Application initialization code
SMnitialize;
/1 Ot her application code
SMFi nal i ze;
/1 Application uninitialization code
end.
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8.3.4.1. SMinitialize function

Initializes ScanMan library.

C:

I NT SCANMAN_API SMnitialize();

Delphi:

function SMnitialize:

I nt eger;

stdcal | ;

Return values; If succeeded return value means number of times function have been called
before. If it first call to the function return value will be zero.In case of error returns

SME_FAI LED.

8.3.4.2. SMFinalize function

Uninitializes ScanMan library if call to the function corresponds to first call to SMinitialize

function.

C:

I NT SCANMAN_API SMFi nal i ze();

Delphi:

function SVFinalize:

I nt eger;

stdcal | ;

Return values: Return value means number of times function should be more called (number
of SMInitialize calls without SMFinalize calls).If ScanMan library was not initialized returns
SME_NOT_| NI TI ALI ZED.

8.3.5. Parameters

ScanMan library behavior is controlled through parameters. Parameters are retrieved and set
by SM GetParameter and SM SetParameter functions. Some parameters are read only
(informational). If you will try to set aread only parameter SM SetParameter function will re-
turn SME_ PARAMETER_READ_ONLY. If you will pass an invalid parameter identifier to one

of these functionsit will return SVE_| NVALI D_PARAVETER.

Parameters can be of the following types:

Referenced as

Size (bytes)

SM TYPE XXX constant

C equivalent

Delphi equi-
valent
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Void SM TYPE_VO DO
Byte 1 SM TYPE_BYTE1 BYTE Byte
Signed byte 1 SM TYPE_SBYTE2 SBYTE Shortint
Word 2 SM_TYPE_WORD3 WORD Word
Shortinteger | 2 SM TYPE_SHORT4 SHORT Smallint
Double word 4 SM_TYPE_DWORD5 DWORD LongWord
I nteger 4 SM TYPE | NT6 INT I nteger
Boolean 4 SM TYPE_BOOL10 BOOL Boolean
Char 1 SM _TYPE_CHAR20 CHAR AnsiChar
String 4 SM_TYPE_STRI NG100 CHAR* PAnsi Char
(AnsiString)

To determine parameter type call SM GetParameter function with parameter identifier
SMP_TYPE and value - needed parameter identifier. Also you may use SM GetParameter-
Type function. Result of the function will be one of SM_TYPE_ XXX constants.

When retrieving a parameter value pass pointer to variable of parameter type as value for
SM GetParameter function.

For string parameter pass pointer to first char in the string as value. To retrieve length of the
string (not including the terminating null character) pass null as value. Function will return
length of the string.

When setting a parameter value pass the value casted to double word to SM SetParameter
function.

In C and Delphi there are functions SM GetXxxParameter and SM SetXxxParameter that work
with particular parameter type.

For general parameters there are special functions SMGetXxx defined.
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The following parameter identifiers are defined (grouped by categories):

Identifier Vaue | Read | Type Description
only
General
SMP _TYPE 0 X See parameters types earlier
SMP_NAME 10 X String Name of the ScanMan library
SMP_VERSION_HIGH 11 X Double Major version of ScanMan
word library
SMP_VERSION_LOW 12 X Double Minor version of ScanMan
word library
SMP_COPYRIGHT 13 X String Copyright of ScanMan library

8.3.5.1. SMGetParameter function

Retrieves specified parameter value.

C:

I NT SCANMAN_API SMGet Par anet er (I NT reserved,

Delphi:

functi on SMzet Par anet er

(

Reserved: |nteger;
Par aneter: |nteger;
Val ue: Poi nter

): Integer; stdcall;

I NT paraneter, VO D * val ue);

Parameters:

reserved, Reserved

Reserved, must be zero
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parameter, Parameter | Parameter identifier to retrieve

[out]

value, Value Pointer to variable that will receive parameter value

Return values: If ScanMan library isnot initialized returns SME_NOT _| NI TI ALI ZED.If

reserved value is not zero returns SME_| NVALI D_ARGUMENT.If parameter isinvalid
(unknown) returns SME_I NVALI D_PARAMETER.If valueis null returns

SVE_ARGUVMENT _NULL. For string parameters returns length of the string (not including the
terminating null character).Otherwise returns VFE_OK.

Example:
C:
/1 Some application function
{
CHAR *nane;
INT |;
DWORD ver si on;
/1 Get ScanMan |ibrary nane
| = SMGet Paraneter (0, SMP_NAVE, NULL);
name = (CHAR*)mal l oc((l + 1) * sizeof (CHAR));
SMCGet Par anet er (0, SMP_NAME, nane);
printf(nane);
free(nane);
/1l Get ScanMan |ibrary major version
SMGet Par anet er (0, SMP_VERSI ON_HI GH, version);
printf("Version: %. %", version, H WORD(version),
LOWNORD( ver si on) ) ;
/1 To be supplied
...
}
Delphi:
/1 Some application function
var
Narme: Ansi String;
L: Integer;
Ver sion: LongWord;
begi n

/1 Get ScanMan |ibrary nane

L := SMCet Paraneter (0, SMP_NAME, nil);

Set Lengt h(Narme, L + 1);

SMCGet Par anet er (SMP_NAME, PAnsi String(Name), nil);
Showivessage( Nane) ;
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/1l Get ScanMan |ibrary major version
SMGet Par anet er (0, SMP_VERSI ON_HI GH, Versi on);

Showvessage( For mat (' Versi on: %. %’ , [LoWrd(Version),

H Word(Version)]));
/1l To be supplied
I ...

end;

8.3.5.2. SMSetParameter function
Sets specified parameter value.
C:

I NT SCANMAN_API SMset Paraneter (I NT reserved, |NT paraneter,

DWORD val ue) ;

Delphi:

functi on SMSet Par anet er

(
Reserved: |nteger;
Par aneter: | nteger;
Val ue: LongWord

): Integer; stdcall;

Parameters:

reserved, Reserved Reserved, must be zero

parameter, Parameter | Parameter identifier to set

value, Vaue Parameter value to set

Return values: If ScanMan library isnot initialized returns SME_NOT _| NI TI ALI ZED.If
reserved value is not zero returns SME_| NVALI D ARGUMENT .If parameter isinvalid
(unknown) returns SME_| NVALI D_PARAMETER.Otherwise returns VFE_ OK.

Example:

C:

/1 Some application function

{
/1 To be supplied

...
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Delphi:
/1 Some application function
begi n
/1 To be supplied
/1
end;

8.3.5.3. Additional functions

The following functions are not part of ScanMan library. For C they are implemented in
ScanManX. h and ScanManX. cpp files. For Delphi - in ScanMan. pas module.

SMzet XxxPar amet er functions retrieve parameters values of some type.
SMBet XxxPar amet er functions set parameters values of some type.

SMEet Xxx functions retrieve general parameters values (SMP_TYPE, SMP_NAME,
SVP_VERSI ON_HI GH, SMP_VERSI ON_LOW S\MP_COPYRI GHT).

C:

Il Get

DWORD SMcet DWor dPar anmet er (I NT reserved, | NT paraneter);
string SMcet StringParaneter (I NT reserved, |NT paraneter);
/1 Get general

I NT SMCet Par anet er Type(| NT reserved, | NT paraneter);
string SMzet Name(| NT reserved = 0);

DWORD SMzet Ver si onHi gh(I NT reserved = 0);

DWORD SMzet Ver si onLow( | NT reserved = 0);

string SMGet Copyright (I NT reserved = 0);

Delphi:

Il Get
functi on SMcet DWor dPar anet er (Reserved: | nteger;

Parameter: Integer): LongWrd;
functi on SMzet Stri ngPar anet er (Reserved: | nteger;

Parameter: Integer): string;
/1 Cet general
functi on SMGet Par anet er Type( Reserved: |nteger; Parameter: Integer): Integer;
functi on SMGet Nane( Reserved: Integer = 0): string;
functi on SMGet Ver si onHi gh(Reserved: Integer = 0): LongWrd;
functi on SMGet Ver si onLowm Reserved: Integer = 0): LongWrd;
functi on SMGet Copyri ght (Reserved: Integer = 0): string;

Parameters:

reserved, Reserved Reserved, must be zero
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parameter, Parameter | Parameter identifier to retrieve or set

value, Vaue Parameter value to set

Return values: SMzet XxxPar anet er functions return specified parameter
value.SMGet Xxx functions return corresponding general parameter value.

Exceptions: All functions raise exception in case of error.

Example:
C:
/1 Some application function
{
string nane;
DWORD ver si on;
/1 Get ScanMan |ibrary nane
name = SMGet Stri ngParamet er (0, SMP_NAME) ;
/'l or
nane = SMGet Name() ;
printf(nane);
/] Get ScanMan |ibrary major version
versi on = SMcet DWr dPar anet er (0, SMP_VERSI ON_HI GH) ;
/'l or
version = SMzet Ver si onHi gh();
printf("Version: %. %", version, H WORD(version),
LONORD( ver si on) ) ;
/1 To be supplied
I
}
Delphi:
/1 Some application function
var
Name: Ansi String;
L: | nteger;
Ver sion: LongWord;
begi n

/1 Get ScanMan library nane

Name : = SMCGet StringParanet er (0, SMP_NAME) ;

/'l or

Name : = SMCet Nane;

ShowVessage( Nane) ;

/'l Get ScanMan |ibrary major version

Ver sion : = SMcet DWr dPar anet er (0, SMP_VERSI ON_HI GH) ;
/'l or

Ver sion : = SMcet Ver si onHi gh;
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ShowVessage( For mat (' Versi on: %. %’ , [LoWord(Version),
H Word(Version)]));
/1 To be supplied
1.
end;

8.3.6. Scanner enumeration
Application can determine number of connected scanners using SM GetScannerCount func-
tion and identifier of each connected scanner using SM GetScannerld function. Also you may

use SM GetScannerlds function to get list of connected scanners identifiers. Scanner identifier
can be passed to capturing functions. See also Scanner identifiers.

8.3.6.1. SMGetScannerCount function
Retrieves number of connected scanners.
C:

I NT SCANMAN_API  SMGet Scanner Count () ;

Delphi:

functi on SMGet Scanner Count: |nteger; stdcall;

Return values: If ScanMan library isnot initialized returns SME_NOT _| NI TI ALl ZED.In
case of error return VFE_FAI LED.Otherwise returns number of connected scanners.

8.3.6.2. SMGetScannerld function

Retrievesidentifier of specified scanner. Second overloaded function is not part of ScanMan
library. For Citisimplemented in ScanManX. h and ScanManX. cpp files. For Delphi - in
ScanMan. pas module.

C:

I NT SCANMAN_API SMGet Scanner | d(I NT i ndex, CHAR *id, INT len);
string SMzet Scanner | d( I NT index);

Delphi:

functi on SMGet Scanner|d
(
I ndex: | nteger;
1d: PChar;
Len: | nteger
): Integer; overl oad;
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functi on SMGet Scanner | d(Index: Integer): string; overload;

Parameters:

index, Index Zero-based index of connected scanner, must be in range
from O to number of connected scanners minus one. See also
SM GetScannerCount

[out] |id,Id For first overloaded function - pointer to string that receives
scanner identifier. If isnull then length (including terminat-
ing null character) of scanner identifier is returned

len, Len For first overloaded function - maximal length of the string
(including terminating null character) pointed by id. Maximal
number of charactersthat will be written to the string is the
value

Return values: If ScanMan library is not initialized both functions return

SME_NOT _|I NI TI ALI ZED.If scanner index is less than zero or greater than or equal to con-
nected scanners count returns SVE_FAI LED.First overloaded function returns either
SME_FAI LED (in case of error) or number of characterswritten to the string if id (Id) is not
null or required length of the string (including the terminating null character) other-
wise.Second overloaded function returns string containing the scanner identifier.

Exceptions: Second overloaded function raise exception in case of error.

8.3.6.3. SMGetScannerlds function

Retrieves list of connected scannersidentifiers. In case of error list may be empty or may
have no identifiers that were failed to retrieve. Thisfunction is not part of ScanMan library.
For Citisimplemented in ScanManX. h and ScanManX. cpp files. For Delphi - in
ScanMan. pas module.

C:

voi d SMGet Scanner | ds(strings & ds);

Delphi:

procedure SMzet Scannerlds(lds: TStrings);

Parameters:
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ids, Ids Reference to list of strings store identifiers of connected
scanners to

8.3.7. Scanner monitoring

Application can use scanner monitoring to receive scanner plug/unplug events or scanner er-

ror notifications. To implement this behavior use SM SetMonitor function and pass SMMonit-
orProc callback that will receive scanner monitoring events. When you want to stop monitor-
ing call SMRemoveMonitor function.

The following events are defined:

SM EVENT_PLUGGED 1

Scanner is plugged

SM EVENT_UNPLUGCGED |2

Scanner is unplugged

SM_EVENT_ERROR 3

Scanner error

8.3.7.1. SMSetMonitor function

Sets monitoring function

C:

I NT SCANMAN_API SMset Moni t or (SM_MONI TOR_PROC * nonitor_proc, VO D * paran);

Delphi:

functi on SMSet Moni tor (MnitorProc: ThonitorProc; Param Pointer); stdcall;

Parameters:

monitor_proc, Monitor-
Proc

Callback function that will receive scanner monitoring
events. See a'so SMMonitorProc

param, Param

Parameter passed to SMMonitorProc

Return values. If ScanMan library isnot initialized returns SME_NOT _| NI TI ALI ZED.If
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monitor_proc (MonitorProc) is null returns SME_ ARGUVENT _NULL.In case of error returns
SME_FAI LED.Otherwise returns SVME_OK.

8.3.7.2. SMRemoveMonitor function

Removes monitoring function set by SM SetMonitor. So SMM onitorProc will not be called.

C:

I NT SCANMAN_API SMRenpveMbni tor () ;

Delphi:

functi on SMRenmoveMbnitor: |nteger; stdcall;

Return values: If ScanMan library isnot initialized returns
SME_NOT _| NI Tl ALI ZED.Otherwise returns SVE_ OK.

8.3.7.3. SMMonitorProc callback

SMMonitorProc is a placeholder for application supplied name of callback function that it

passes to SM SetMonitor function. This callback is called every time scanner event occurs.

C:

typedef VO D SM CALLBACK SM MONI TOR_PROC

(

const CHAR * scanner _id,

DWORD event ,
VO D * param

Delphi:

type

TSMVoni t or Proc = procedure

(

const Scannerld: PAnsi Char;

Event: LongWbrd;
Param Poi nter

); stdcall;

Parameters:

scanner_id, Scannerld

|dentifier of the scanner that raised the event

event, Event

Scanner monitoring event. See earlier
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param, Param Parameter passed to SM SetMonitor function

8.3.8. Capturing

Application can start capturing for a scanner to receive afingerprint image (through SMIm-
ageProc callback) when user places afinger onto the scanner. Also application can receive in-
formation about capturing state (finger placed onto the scanner, finger removed from the
scanner, etc.) through SM StateProc callback. To implement this behavior pass these callbacks
to SM StartCapturing function (any can be null if you do not need one). When you want to
stop capturing (do not receive more images and information about capturing state) call

SM StopCapturing function.

The following capturing states are defined:

SM STATE_FI NGER_DOWN 1 Finger is placed onto the scanner

SM STATE_FI NGER_UP 2 Finger isremoved from the scanner

8.3.8.1. SMStartCapturing function

Starts capturing for the specified scanner. Second overloaded function is not part of ScanMan
library. For Citisimplemented in ScanManX. h and ScanManX. cpp files. For Delphi - in
ScanMan. pas module. See also Scanner enumeration.

C:

I NT SCANMAN_API SMSt art Capt uri ng

(
const CHAR * scanner _id,
SM | MAGE_PRCC * i mage_proc,
SM STATE_PRCC * state_proc,
VA D * param

DE

I NT SMSt art Capt uri ng

(
const string &scanner _id,
SM | MAGE_PRCC * i mage_proc,
SM_STATE_PROC * state_proc,
VO D * param

Delphi:
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functi on SMstart Capturing

(
Scanner | d: PAnsi Char ;
| mageProc: TSM magePr oc;
St at eProc: TSMst at ePr oc;
Param Poi nt er

): Integer; stdcall; overl oad;

functi on SMstart Capturing

(
Scannerl d: string;
| mageProc: TSM magePr oc;
St at eProc: TSMst at ePr oc;
Param Poi nt er

): Integer; stdcall; overl oad;

Parameters:

scanner_id, Scannerld Identifier of the scanner to start capturing for. Have to be
aone obtained by scanner enumeration functions

image_proc, ImageProc | Callback function that will receive images from scanner.
See also SMImageProc

state proc, StateProc Callback function that will receive information about
capturing states. See earlier

param, Param Parameter passed to SMImageProc and SM StateProc

Return values: If ScanMan library isnot initialized returns SME_NOT _| NI TI ALI ZED.If
scanner_id (Scannerld) is null returns SME_ARGUVENT _NULL.If capturing is already started
for the specified scanner returns SVE_ ALREADY_CAPTURI NG.In case of error returns
SMVE_FAI LED.Otherwise returns SME_OK.

8.3.8.2. SMStopCapturing function

Stops capturing started with SM StartCapturing for specified scanner (or for all scanners).
Second and third overloaded functions are not part of ScanMan library. For C they are imple-
mented in ScanManX. h and ScanManX. cpp files. For Delphi - in ScanMan. pas mod-
ule. See also Scanner enumeration.

C:
I NT SCANMAN_API SMst opCapt uri ng(const CHAR * scanner _id);

I NT SMSt opCapt uri ng(const string &scanner_id);
I NT SMSt opCapt uring();
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Delphi:

functi on SMSt opCapt uri ng(Scannerld: PAnsi Char): Integer; stdcall; overl oad;
functi on SMst opCapt uri ng(Scannerld: string): Integer; overl oad;
functi on SMstopCapturing: |nteger; overl oad;

Parameters:

scanner_id, Scannerld For first and second overloaded functions - identifier of
the scanner to stop capturing for. Have to be a one ob-
tained by scanner enumeration functions. For first func-
tion can be nul | : stops capturing for all scanners (same
for third function)

Return values: If ScanMan library isnot initialized returns SME_NOT _| NI TI ALI ZED.If
capturing is not started for the specified scanner then returns
SME_NOT_CAPTURI NG.Otherwise returns SME_ CK.

8.3.8.3. SMImageProc callback

SMImageProc is a placeholder for application supplied name of callback function that it
passes to SM StartCapturing function. This callback is called every time fingerprint imageis
scanned.

C:

typedef VO D SM CALLBACK SM | MAGE_PRCC
(

const CHAR * scanner _id,

I NT wi dt h,

I NT hei ght,

const BYTE * image,

I NT resol ution,

VA D * param

Delphi:

type

TSM nageProc = procedure

(
const Scannerld: PAnsi Char;
W dth, Height: Integer;
const | mage: PByte;
Resol ution: |nteger;
Param Poi nt er

); stdcall;
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Parameters:
scanner_id, Scannerld Identifier of the scanner fingerprint image is scanned
from
width, Width Width of the scanned image
height, Height Height of the scanned image
image, Image Fingerprint image
resolution, Resolution Resolution of the scanned image in dots per inch (dpi)
param, Param Parameter passed to SM StartCapturing function

8.3.8.4. SMStateProc callback

SMStateProc is a placeholder for application supplied name of callback function that it passes
to SM StartCapturing function. This callback is called every time capturing state changes.

C:

typedef VO D SM CALLBACK SM STATE PRCC
(

const CHAR * scanner _id,
DWORD st at e,
VA D * param

Delphi:

type

TSMSt at eProc = procedure

(
const Scannerld: PAnsi Char;
State: LongWrd;
Param Poi nt er

); stdcall;

Parameters:

scanner_id, Scannerld |dentifier of the scanner fingerprint image is scanned
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from
state, State Capturing state. See earlier
param, Param Parameter passed to SM StartCapturing function

8.3.9. Scanner identifiers

Scanner identifier (id) isastring that describes the scanner. It consists of module name (for
example" Uar eU") and if module supports more than one scanner backslash character
("\'") and scanner id (for example " { XxXXX- XXXX- XXXX- XxxXxXx}" for UareU module) fol-
lows. For more information see M odules and supported scanners.

Scanner identifier can be passed to capturing functions and is received in monitor and captur-
ing callbacks.

8.3.10. ScanMan Visual Basic, C# support

Visual Basic 6.0/.Net and Microsoft Access VBA are not designed to work with pointers
therefore COM wrapper for ScanMan library was created.

COM wrapper implementation isimplemented in ssl Com dl | . Thislibrary hasto be re-
gistered in system before using. Run ssl COVr eg. bat filefrom\ Bi n directory to perform
registration. Project must have reference to COM wrapper for start using ScanMan library.
C# demo aplication uses ScanMan COM wrapper.

COM wrapper library exports two classes:

1. SSLScanner - scanner class; one class instance represents one physical device;

2. SSLScanner Man - scanners manager (enumerates, creates and monitor scanners).

SSLScanner Man has following interface (declarations of methods, events and properties
are written using Visua Basic 6.0 syntax):

Methods
Method Description
Initialize

[ Vi sul a Basi c]
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Sub Initialize() ‘

[ C#]
public void Initialize()

Initializes ScanMan library. It must be called before starting using
ScanMan, typically at the beginning of application.

Fi nali ze

[ Vi sul a Basi c]
Sub Finalize()

[ C#]
public void Finalize()

Finalizes ScanMan library. It must be called when application stops
using ScanMan library, typically at the end of application.

EnunDevi cel Ds

[ Vi sul a Basi c]
Sub EnunDevi cel Ds( | Ds)

[ C#
public void EnunmDevi cel Ds(obj ect | Ds)

Enumerates all connected and recognized devices. Returns array of
strings that contains device identificators.

Cr eat eScanner

[ Vi sul a Basi c]
Sub CreateScanner (I D As String, Scanner)

[ CH]
public void CreateScanner(string |D, object Scanner)

Creates scanner object for specified identificator.

Get Er r or De-
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scription [Visula Basic]
Sub Get ErrorDescription(hr As Long, pDescr As String)
[ CH#]
public void GetErrorDescription(int hr ,string Descr)
Returns description for specified error code.
Properties
Property Description
DeviceCount
[ Vi sul a Basi c]
Property Devi ceCount As Long
[ CH]
public int DeviceCount{get;}
Contains connected and recognized device count.
Events
Event Description
DeviceStatus

[ Vi sul a Basi c]
Event DeviceStatus(Status As Long, ID As String)

[ C#]

public event

_I SSLScanner ManEvent s_Devi ceSt at usEvent Handl er
Devi ceSt at us;

publ i c del egate
_|I SSLScanner ManEvent s_Devi ceSt at usEvent Handl er
(
int Status,
string 1D
)
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Event is raised when device status is changed (new scanner connec-
ted or existing disconnected, etc.).

Posible status values:

1 - New device plugged (FPS_DEVI CE_STATUS PLUGGED)
2 - Devi ce unpl ugged (FPS_DEVI CE_STATUS UNPLUGGED)
3 - Device status unknown error

(FPS_DEVI CE_STATUS_UNKNOWN_ERROR)
4 - Device status error (FPS_DEVI CE_STATUS_ ERROR)

ID - contains deviceid.

SSLScanner can be created only with Cr eat eScanner method. It has following inter-
face:

Methods

Method Description

St art Capt ur -
i ng [ Vi sul a Basi c]
void Start Capturing()

[ C#]
public void StartCapturing()

Starts capturing fingerprint image from associated device.

St opCapt uri ng
[ Visula Basic]
voi d StopCapt uring()

[ C#]
public void StopCapturing()

Stops capturing fingerprint image.

Capt ureOnel m
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age [ Vi sul a Basic]
Sub Capt ur eOnel nage( Ti neQut As Long)
[ CH#]
public void CaptureOnel mage(int TimeQut)
Starts capturing. Capturing will be automatically stopped after finger
will be scanned or specified time will end (0 indicates. ‘'wait infinite
time).
Savel nage
[ Vi sul a Basi c]
Sub Savel mage(File As String)
[ CH#]
public void Savel mage(string File)
Saves scanned image to specified file (BMP).
Properties
Property Description
DevicelD
[ Vi sul a Basi c]
Property DevicelD As String
[ CH]
public string Devicel D{get;}
Contains associated device identifier.
Events
Event Description
Error

[ Vi sul a Basi c]
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Event Error(Error As Long, Description As String)

[ C#]

public event

_I SSLScanner Event s_Er r or Event Handl er
Error;

publ i c del egate _I SSLScanner Event s_Err or Event Handl er
(

int Error,
string Description

E

Event is raised when error occurs.

Image
[ Vi sul a Basi c]
Event | nage(Wdth As Long, Height As Long, |nmage)
[ C#]
public event
_I SSLScanner Event s_| mageEvent Handl er
| mage;
public del egate _I| SSLScanner Event s_| nageEvent Handl er
(
int Wdth,
i nt Height,
obj ect | mage
)
Passed scanned image to application.
Status

[ Vi sul a Basi c]
Event Status(Status As Long)

[ CH]

public event

_| SSLScanner Event s_St at usEvent Handl er
St at us;

publ i c del egate _I SSLScanner Event s_St at usEvent Handl er
(

int Status
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Event is raised when scanner statusis changed.

Possible status values:

Scanner is waiting for inage

( FPS_STATUS_WAI TI NG_FOR | MAGE)
Scanner read i mage (FPS_STATUS | MAGE READY)
Fi nger putted on scanner

( FPS_STATUS_FI NGER_TOUCHI NG
Fi nger renoved from scanner

( FPS_STATUS_FI NGER_REMOVED)
Connection error (FPS_STATUS_CONNECTI ON_ERROR)

Note: all declarations of methods, events and properties (above) are written using Visual Ba-

sic 6.0 syntax. In Visual Basic .Net same methods, events and properties are available but
will have different signatures. Type "Long" will be changed to "Integer”.

Example:

Visual Basic:

Di m Wt hEvents Scanner As SSLScanner
Di m Scanner Manager As SSLScanner Man

' main formload sub

Set Scanner Manager = New SSLScanner Man
Scanner Manager. I nitialize

Set Scanner = Not hi ng

" main formunl oad sub
Set Scanner = Not hi ng
Scanner Manager . Fi nal i ze

' in some function

Dimids As Vari ant

Scanner Manager . EnunDevi cel Ds i ds

I f UBound(ids) < LBound(ids) then Exit Sub

Di m vscanner As Vari ant

Scanner Manager . Cr eat eScanner ids(0), vscanner
Set scanner = vscanner

Scanner. Start Capturing

Visual Basic .Net:

I mports SSLCOWMLI b
in main formor sone nodul e
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Public WthEvents Scanner As SSLScanner = Not hi ng
Publ i ¢ Scanner Manager As SSLScanner Man = Not hi ng

' main formload sub

Scanner Manager = New SSLScanner Man()
Scanner Manager . I nitialize()

Scanner = Not hi ng

" main formclosed sub
Scanner = Not hi ng
Scanner Manager . Fi nal i ze()

" in some function

Dimids As Object

Scanner Manager . EnunDevi cel Ds(i ds)

I f UBound(ids) < LBound(ids) then Exit Sub

Di m vscanner As (bj ect

Scanner Manager . Cr eat eScanner (i ds(0), vscanner)
Set scanner = vscanner

Scanner. Start Capturi ng

C#:

/1in the project add COM conponent reference to ssl COMdl |
SSLScanner Man scanner Man = new SSLScanner ManC ass() ;
scannerMan. I nitialize();

obj ect obj = null;

scanner Man. EnunDevi cel Ds(ref obj);

obj ect[] objArr = (object[])obj;

/1in sonme function

publ i ¢ SSLScanner scan;

scanner Man. Cr eat eScanner ( obj Arr[1].ToString(), ref scan);
SSLScanner s = (SSLScanner) scan;

s. Start Capturing();

/lafter work in Dispose nethod

//stop capturing
scanner Man. Fi nal i ze();

8.3.11. ScanMan Java support

Java applications can access ScanMan library through special wrapper (SMJavaWw dl |).
Library interface declared in ScanMan class:

Category Methods

Initidlization
public static native void SMnitialize()
t hrows ScanManExcepti on, Exception;
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Initializes ScanMan library. Exception is thrown if error occurs.

public static native void SMrinalize()
t hrows ScanManExcepti on, Excepti on;

Uninitializes ScanMan library if call to the function corresponds to
first call to SMInitialize function. Exception isthrown if error oc-

curs.

Parameters
/| Paraneter types
public static final int SMTYPE VO D = 0;
public static final int SMTYPE BYTE = 1;
public static final int SMTYPE SBYTE = 2;
public static final int SMTYPE WORD = 3;
public static final int SM TYPE _SHORT = 4;
public static final int SM TYPE DWORD = 5;
public static final int SMTYPE_|INT = 6;
public static final int SMTYPE BOOL = 10;
public static final int SMTYPE CHAR = 20;
public static final int SM TYPE_STRI NG = 100;

/1 Paraneters - general
public static final int SMP_NAME = 10;

i
public static final int SMP_VERSION H GH = 11;
public static final int SMP_VERSI ON_LOW = 12;
public static final int SMP_COPYRI GHT = 13;

public static native String getParaneterVal ue

(

i nt paramneter
) throws ScanManException, Exception;

Retrieves specified parameter value (value is converted to String
type). Exception isthrown if error occurs.

public static native void setParaneterVal ue

(

int paraneter,
String val ue
) throws ScanManException, Exception;

Set specified parameter value (value must be converted to String
type). Exception isthrown if error occurs.
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public static native int getParaneterType

(

i nt paraneter
) throws ScanManException, Exception;

Returns specified parameter type. Exception isthrown if error oc-
Ccurs.

Scanner enumera-
tion

public static native int SMcet Scanner Count ()
t hrows ScanManException, Exception;

Retrieves number of connected scanners. Exception isthrown if error
OCCurs.

public static native String SMzet Scanner|d
(

i nt index
) throws ScanManException, Exception;

Retrieves identifier of specified scanner. Possible indexes. from O to
SMzet Scanner Count () - 1. Exception isthrown if error occurs.

Scanner monitoring

public static native void SMset Monitor

(

Scanner shbni t or noni t or
) throws ScanManException, Exception;

Sets scanner monitoring. Exception isthrown if error occurs.

Available events:

public static final int SM EVENT_PLUGGED = 1;
/'l new scanner plugged

public static final int SM EVENT_UNPLUGGED = 2;
/'l scanner unpl ugged

public static final int SM EVENT_ERROR = 3;

/| scanner error

Scanner monitoring is performed by calling monitorEvent method of
specified object.
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public static native void SMRenmoveMonitor ()
t hrows ScanManExcepti on, Excepti on;

Stops scanner monitoring. Exception isthrown if error occurs.

Capturing

public static native void SMstart Capturing

(
String id,
Scanner Event Li st ener |i stener
) throws ScanManException, Exception;

Starts capturing for the specified scanner. Scanner is specified by
identificator (to obtain it - use SMcet Scanner | d method). Excep-
tion isthrown if error occurs. Capturing is performed by calling i m
ageEvent and st at usEvent methods of specified object.

public static native void SMst opCapt uri ng

(
String id
) throws ScanManException, Exception;

Stops capturing for the specified scanner. Scanner is specified by
identificator (to obtain it - use SM GetScannerld method). Exception
isthrown if error occurs.

If error occurs exception is thrown, you can retrieve error code using getErrorCode method of
ScanManException class.

Possible error codes are defined in ScanManException class:

public class ScanManExcepti on extends Exception {

/! Error codes:

/1 Ceneral

public stati
public stati
public stati
public stati
public stati
public stati

O 0O 0 o0 o0

c

/] Paraneters

public stati
public stati

Cc
Cc

final int SME K = 0;

final int SME FAILED = -1;

final int SME_OUT_OF MEMORY = -2;
final int SME_NOT_I N TIALIZED = -3;
final int SME_ARGUVENT_NULL = -4;
final int SVE | NVALI D_ARGUVENT = -5;

final int SVE_| NVALI D_PARAMETER = - 10;
final int SVE_PARAMETER READ ONLY = -11;
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/1 Capturing

public static final int SME_NOT_CAPTURI NG = -100;
public static final int SME_ALREADY_ CAPTURI NG = -101;

public int getErrorCode()

Copyright © 2006 Neurotechnologija

533




Appendix A. Support and Contacts

Neurotechnologija provides customer support during the entire period, while the customer de-
velops and uses his own system based on our products. Customers are welcome to contact:

* <i nf o@eur ot echnol ogi j a. con for licenses and sales.

* <l i nux@ueur ot echnol ogi j a. con® for Linux and Mac OS X.

» <support @eur ot echnol ogi j a. con for any help on solving the other develop-
ment problems.
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VeriFinger SDK distribution contains the following folders and files:

bi n/ W n*/

A directory containing binaries for Microsoft Windows operating system. Currently thereis
only W n32_x86 directory for Windows OS running on 32-bit x86 CPU.

regi ster. bat

License service registration file.

FPScanner Man. dl |

FPScannerMan library.

FPScanner ManCom dlI |

FPScannerManCom library.

FPSmmM FPSnmAt nel . di |

Atmel FingerChip sensor module for
FPScannerMan library.

FPShm FPSmmAut hent ec. dli |

Authentec AES2501B, AES4000, AF-S2
sensors module for FPScannerMan library.

FPShm1 FPSmBi onet ri ka. dl |

Biometrika FX2000, FX3000 scanners mod-
ule for FPScannerMan library.

FPSmmM FPSimTCr ossMat ch. dl |

CrossMatch V300/V300L C scanner module
for FPScannerMan library.

FPSm1 FPSmCyt e. dlI |

FPSm1 FPSmDact yScan. dl |

Green Bit DactyScan 26 scanner module for
FPScannerMan library.

FPSnhm FPSnmDi gent . dl |

Digent Izzix 1000 scanner module for
FPScannerMan library.

FPSmm FPSmmEt hent i ca. dl |

Ethentica scanner module for FPScanner-
Man library.

FPSnm1 FPShm+M20O0. dl |

Startek FM 200 scanner module for FPScan-
nerMan library.

FPSm1 FPSmmFuj i t su. dl |

Fujitsu MBF200 scanner module for
FPScannerMan library.

FPSmm FPSnmut r oni c. dl |

Futronic FS80 scanner modul e for FPScan-
nerMan library.

FPSmm FPSnm dent i x. dl |

Identix DFR2080, DFR2090, DFR2100
scanner module for FPScannerMan library.

FPSnm FPSmLi ghTunni ng. di |

LighTunning LTT-C500 scanner module for

Copyright © 2006 Neurotechnologija 535



Distribution Content

FPScannerMan library.

FPShm1 FPSIST. dl |

STMicroelectronics TouchChip TCRU1C
sensor module for FPScannerMan library.

FPSnm FPSmmlracoma. dl |

Tacoma CMOS scanner module for FPScan-
nerMan library.

FPSmmM FPSnmUar eU. dl |

Digital Persona U.are.U 2000/4000 scanner
module for FPScannerMan library.

FPSm1 FPSmrpek. dli |

Required for FPSnmm FPSnmAt el mod-
ule.

FPSm FSM26U. di |

Required for FPSnm Dact y Scan module.

FPSmm ft r ScanAPI . dl |

FPSmmM f x3. dl |

Required for FPSm FPShmBi onet ri ka
module.

FPSn f x3scan. dl |

Required for FPSnmm FPSmBi onet ri ka
module.

FPSnm Get | mageC500. dli |

Required for FPShm
FPSnmii ghTunni ng module.

FPSmm | t f 32_2080U2. dl |

FPShm | zZI X. dI |

FPSnm SMZ_API . dl |

Required for FPSm FPSnmiraconma mod-
ule.

FPSmmM SneCnosl. dl |

Required for FPSm FPSnmiTac ona mod-
ule.

FPSmm1 TCl . dl | Required for FPSmm FPShmST module.
NCor e. dl | NCorelibrary.

Neur ot ec. dl | Neurotec library.

Neur o- Neurotec.Biometrics.FPScannerMan library.

tec. Bionetri cs. FPScanner Man. d
I

Neur o-
tec.Biometrics. Gui . NFVi ew. dl |

Neurotec.Biometrics.Gui.NFView library.

Neur o-
tec. Bionmetrics. NFRecord. dl |

Neurotec.Biometrics.NFRecord library.
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Neur o-
tec. Bionetrics. VFExtractor. dl
I

Neurotec.Biometrics.V FExtractor library.

Neur o-
tec. Biometrics. VFvat cher. dl |

Neurotec.Biometrics.VFMatcher library.

NFRecor d. dl | NFRecord library.
NI mages. dl | NImages library.
ScanMan. dl | ScanMan library.

VFExt r act or . dl |

V FExtractor library.

VFi nger . dl | Wrapper with old VeriFinger interface uses
VeriFinger 5 components.

VFMat cher . dl | VFMatcher library.

VFVBP. dl | VeriFinger SDK components Visua Basic
Parser.

pg. exe Neurotechnologija protection servicefile.

Ver i Fi nger Denp. exe

Visual C# demo application.

Veri Fi nger Deno. exe

Visual C# demo application with Main
Menu.

VFDeno. bas. exe

Microsoft Visual Basic 6.0 demo applica-
tion.

VFDeno. cpp. exe

Microsoft Visual C++ demo application.

VFDenp. MFC. exe

Microsoft Visual C++ (MFC) demo applica
tion.

VFDeno. ndb

Database for use with sample applications.

bin/1inux_*/

A directory containing binaries for Linux-based operating systems. Currently thereis only
I 1 nux_x86 directory for Linux OS running on 32-bit x86 CPU.

pgd

Neurotechnologija protection servicefile.

bi n/ MacOSX _ppc/
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pgd

Neurotechnologija protection servicefile.

bi n/ MacOSX x86/

pgd

Neurotechnologija protection servicefile.

docunent ati on/

A directory containing documentation.

license. htm

Licensefile.

Veri Fi nger SDK. chm

This documentation in CHM format.

Veri Fi nger SDK. pdf

This documentation in PDF format.

| ncl ude/

A directory containing header files. It has subdirectories - W ndows, | i nux and Mac OSX
which contain amost the same files but with appropriate line-ends for Windows, Mac OS X

and Linux operating system accordingly.

Bnp. h Header file for Bmp module.
NCor e. h Header file for NCore module.
NErrors. h Header file for NErrors module.
NFRecor d. h Header file for NFRecord module.

NFRecor dV1. h

Additional header file for NFRecord mod-
ule.

NG ayscal el mage. h

Header file for NGrayscal elmage module.

NIl mage. h

Required for NI nagePr o. h.

NI mageFor mat . h

Required for Nl mageFor mat Pr o. h.

Nl mages. h

Required for Nl magesPr o. h.

NVbnochr onel nage. h

Header file for NMonochromel mage mod-
ule.
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NPar amet ers. h

Header file for NParameters module.

NPi xel Format . h

Header file for NPixel Format module.

NRgbl mage. h Header file for NRgblmage module.
NTypes. h Header file for NTypes module.
Tiff.h Header file for Tiff module.

VFExtractor. h

Header file for VV FExtractor module.

VFExt r act or Par ans. h

Required for VFExt r act or . h header.

VFEXxt ract or Types. h

Required for VFEXt r act or . h header.

VFENMat cher . h

Header file for VFMatcher module.

VFNMat cher Par ans. h

Required for VFMat cher . h header.

Vf mvat chDet ai | s. h

Required for VFMat cher . h header.

| ncl ude/ W ndows/

A directory containing other header files than include/MacOSX/ and include/linux/.

VFi nger . bas

VeriFinger SDK components module for
Visual Basic 6.0

FPScanner. h

FPScannerMan library module for Delphi.

FPScanner Man. h

FPScannerMan library header file for C/
C++ compilers.

ScanMan. h ScanMan library header file for C/C++ com-
pilers.

VFi nger. h VeriFinger SDK components header for C/
C++ compilers.

ScanMan. pas ScanMan library module for Delphi.

VFi nger . pas VeriFinger SDK components module for
Delphi.

I nstall/

A directory containg filesto install.
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i nstal |l /Fingerprint Scanners/

A directory containing drivers for finger-
print scanners.

| i b/ Wn*/

A directory contains library and/or DLL import library files for Microsoft Windows operating
system. Currently thereisonly W n32_x86 directory for Windows OS running on 32-bit

x86 CPU.

FPScannerMan.dl | . lib FPScannerMan library file.
NCore.dll.lib Import library for NCore library.
NFRecord.dll.lib Import library for NFRecord library.

Nl mages.dll.lib Import library for NImages library.
ScanMan.dll.lib ScanMan.dll library file.
VFExtractor.dll.lib Import library for VFExtractor library.
VFinger.dll.lib Wrapper with old VeriFinger interface uses

VeriFinger 5 components.
VFMat cher.dll.lib Import library for VFMatcher library.

lib/1inux_*/

A directory containing library files for Linux-based operating systems. Currently thereis only
I i nux_x86 directory for Linux OS running on 32-bit x86 CPU.

| i bNCor e. so

NCorelibrary.

| i bNFRecor d. so

NFRecord library.

I i bNI mages. so

NImages library.

| i bVFEXtractor. so

VFExtractor library.

| i bVFMat cher. so

VFMatcher library.

| i b/ MacOSX _ppc/

A directory containing library filesfor Mac OS X operating systems. Currently thereis only
I i nux_x86 directory for Linux OS running on 32-bit x86 CPU.
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i bNCore.dylib

NCore library.

| i bNFRecord. dylib

NFRecord library.

i bNIl mages. dylib

NImages library.

i bVFEXtractor.dylib

V FExtractor library.

I i bvFMat cher. dylib

VFMatcher library.

| i b/ MacOSX x86/

A directory containing library filesfor Mac OS X operating systems.

i bNCore.dylib

NCore library.

| i bNFRecord. dylib

NFRecord library.

i bNIl mages. dylib

NImages library.

i bVFExtractor.dylib

V FExtractor library.

I i bvFMat cher. dylib

VFMatcher library.

sanpl es/ dot NET/

.NET samples.

/ Ver i Fi nger Deno/

A directory containing source of VeriFinger
SDK samlefor .NET.

/ Ver i Fi nger DenoMai nMenu/

A directory containing source of VeriFinger
SDK samlefor .NET with Main Menu.

sanpl es/ | i nux

Linux samples and drivers directory.

Il i nux/ consol e/

A directory containing source of VeriFinger
SDK not graphic(console) samle.

['i nux/i mages/

A directory containing images for not graph-
ic(console) sample.

i nux/ gt k2/

A directory containing source of VeriFinger
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SDK the basic demo program for Linux.

I i nux/ scanners/ Linux scanners drivers.

I i nux/ scanners/coll ector/ Collects fingerprints images from scanner
and savesto current directory.

I i nux/ scan- Application that continuously scans and

ner s/ conti nues_scan/ saves images.

I i nux/ scanners/|ive-deno/ Application that continuously scans, shows
and saves images.

I i nux/ scanner s/ si npl e_scan/ Application that continuously scans and
saves images.

sanpl es/ MacOSX _ppc

Mac OS X sample and drivers directory for Power PC.

/ Drivers/ A directory containing scanners drivers.

sanpl es/ MacOSX x86

Mac OS X sample and drivers directory for running on 32-bit x86 CPU.

I Drivers/ A directory containing scanners drivers.

sanpl es/ W ndows

A directory containing samples and wrappers for Microsoft Windows operating system.

/ VFDeno. bas/ Source of Visual Basic 6.0 application.

/ VFDeno. cpp/ Source of Microsoft Visual C++ (later refer-
enced as C) application.

/ VFDeno. j ava/ Source of Sun Java 2 application.

/ VFDeno. MFC/ Source of Microsoft Visual C++ (MFC) ap-
plication.

/ VFDeno. pas/ Source of Borland Delphi 6 application.

/| W apper s/ ScanMan Java W ap- ScanMan library wrapper for Java applica-
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per/ tions.

/| W apper s/ Veri Fi nger Java VeriFinger library wrapper for Java applica
W apper/ tions.

/| W apper s/ Vi sual Basic Pars- Visual Basic Parser.

er/
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Appendix C. Change Log

This appendix lists VeriFinger SDK components changes among versions.

Legend

* FIX - bug wasfixed.

CHN - some changes were made.
UPD - something has been updated.
ADD - something has been added.
REM - something has been removed.

Version 5.0.0.7

* ADD: Identix DFR2100U2 and DFR-2080U2 scanner support added.
» ADD: Green Bit DactyScan 26 scanner support added.

Version 5.0.0.6

» UPD: NCorelibrary to version 2.1.0.1.
» UPD: NImages library to version 2.0.0.4.
» UPD: Updated documentation.

Version 5.0.0.5

» UPD: Neurotec.Images library to version 2.0.2.0.
» UPD: VFExtractor library to version 5.0.0.3.

* UPD: VFMatcher library to version 5.0.0.3.

» UPD: Updated documentation.

Version 5.0.0.4

* ADD: Missing FPSmmNitgen library version 1.0.0.0 as a substitution of ssINitgen library
inVeriFinger 4.2.

» ADD: Missing FPSmmSecugen library version 1.0.0.0 as a substitution of sslSecugen lib-
rary in VeriFinger 4.2.

» UPD: Updated documentation.

Version 5.0.0.3

» UPD: Updated documentation.
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Version 5.0.0.2

» UPD: FPScannerMan library to version 1.1.0.2.
» UPD: VFExtractor library to version 5.0.0.2.

» UPD: VFMatcher library to version 5.0.0.2.

» UPD: Updated documentation.

Version 5.0.0.1

UPD: FPScannerMan library to version 1.1.0.1.

UPD: VFExtractor library to version 5.0.0.1.

UPD: VFMatcher library to version 5.0.0.1.

UPD: VeriFinger Demo .NET sample to version 5.0.0.1.
ADD:
UPD: VFDemo.cpp Windows sample to version 5.0.0.1.
ADD:
UPD: VFDemo.pas Windows sample to version 5.0.0.1.
ADD:
UPD: Updated documentation.

Missing VFDemo.bas Windows sample version 5.0.0.0.
Missing VFDemo.MFC Windows sample version 5.0.0.0.

Missing Visual Basic Parser version 5.0.0.0.

Version 5.0.0.0

rary.

rary.

ADD:
ADD:
ADD:
ADD:
ADD:
ADD:
ADD:

ADD:
ADD:
ADD:
ADD:
ADD:
ADD:
ADD:

ADD:
ADD:
ADD:
ADD:
ADD:
ADD:
ADD:
ADD:
ADD:

FPScannerMan library version 1.1.0.0 as a substitution of ssl and ScanMan libraries.
FPScannerManCom library version 1.0.0.1 as a substitution of ssiCom library.
FPSmmAtmel library version 1.0.0.2 as a substitution of sslAtmel library.

FPSmmA uthentec library version 1.0.0.0 as a substitution of sslAuthentec library.
FPSmmBIiometrika library version 1.0.0.2 as a substitution of ssiBiometrikalibrary.
FPSmmCyte library version 1.0.0.0 as a substitution of ssiCyte library.
FPSmmCrossMatch library version 1.0.0.3 as a substitution of sslCrossMatch lib-

FPSmmDigent library version 1.0.0.0 as a substitution of ssiDigent library.
FPSmmEthentica library version 1.0.0.0 as a substitution of sslEthenticalibrary.
FPSMmmFM 200 library version 1.0.0.2 as a substitution of sssFM200 library.
FPSmmFujitsu library version 1.0.0.0 as a substitution of sslFujitsu library.
FPSmmFutronic library version 1.0.0.0 as a substitution of sslFutronic library.
FPSmmIdentix library version 1.0.0.2 as a substitution of sdlldentix library.
FPSmmLighTunning library version 1.0.0.2 as a substitution of ssiLighTunning lib-

FPSmmTacomallibrary version 1.0.0.2 as a substitution of ssiTacomal library.
FPSmmUareU library version 1.0.1.0 as a substitution of ssilUareU library.
FPSmmUpek library version 1.0.0.2 as a substitution of sslUpek library.
NCore library version 2.1.0.0.

NFRecord library version 1.2.0.0.

NImages library version 2.0.0.3.

Neurotec library version 2.1.0.0.

Neurotec.Biometrics.FPScannerMan library version 1.0.0.2.
Neurotec.Biometrics.Gui.NFView library version 1.1.0.1.

Copyright © 2006 Neurotechnologija 545



ChangeLog

ADD: Neurotec.Biometrics.NFRecord library version 1.2.0.0.

ADD: Neurotec.Biometrics.VFMatcher library version 5.0.0.0.
ADD: Neurotec.Images library version 2.0.1.0.

UPD: ScanMan library to version 0.9.5.0.

ADD: VFExtractor library version 5.0.0.0.

ADD: VFMatcher library version 5.0.0.0.

UPD: VFinger library to version 5.0.0.0.

ADD: VeriFinger Demo .NET sample version 1.0.0.0.

UPD: VFDemo.cpp Windows sample to version 5.0.0.0.

UPD: VFDemo.pas Windows sample to version 5.0.0.0.

Version 4.2.1.10

ADD: BiometriKa FX3000 support added.

UPD: BiometriKa FX 2000 support updated.

ADD: UPEK TCRU2C support added.

UPD: UPEK TCRU1C support updated.

ADD: NitGen Fingkey Hamster and Hamsterl| support added.
ADD: AuthenTec AES2501 support added.

UPD: Visua Basic 6 sample updated (minor fixes).

ADD: Database checking sample added into " Support" folder.

Version 4.2.1.9

* FIX: Minor bugs fixed.
» ADD: Futronic FS80 support added.

Version 4.2.1.8

* ADD: Testech Bio-I scanner support added.
e CHN: "Ingtall" folder structure changed.

Version 4.2.1.7

* CHN: Minor changesin SDK samples.
» ADD: Added Digita Persona drivers patch.

Version 4.2.1.6

* ADD: Fujitsu MBF200 support added.
» UPD: Minor changesin SDK samples.

* UPD: Updated HASP drivers (version 4.99 included into SDK).

ADD: Neurotec.Biometrics.V FExtractor library version 5.0.0.0.
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Version 4.2.1.5

» ADD: Digent Izzix FD1000 scanner support added.

Version 4.2.1.4

» UPD: VFinger library to version 4.2.1.2.

Version 4.2.1.3

* ADD: Atmel, Tacoma CMOS, STARTEK FM200, LighTuning scanners support added.

Version 4.2.1.2

* ADD: Visua C++ MFC sample added.

Version 4.2.1.1

» UPD: VFinger library to version 4.2.1.1.

Version 4.2.1.0

» UPD: VFinger library to version 4.2.1.0.
* ADD: SDK description in CHM format added into VeriFinger SDKSs.
» UPD: Minor updatesin SDK samples.

Version 4.2.0.3

» UPD: VFinger library to version 4.2.0.3.
» FIX: Fixed VB.NET sample application project.

Version 4.2.0.2

» UPD: VFinger library to version 4.2.0.2.

* FIX: Fixed identification thread bug in C++ and Delphi sample applications.

Version 4.2.0.1

» UPD: VFinger library to version 4.2.0.1.
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* FIX: Fixed XML parser header file in C++ sample application.
* UPD: Minor formatting updates in documentation.

Version 4.2.0.0

» UPD: VFinger library to version 4.2.0.0.
* UPD: Added separate "What's new" sections for VeriFinger library, VeriFinger SDK and
VeriFinger SDK documentation.

Version 4.1.0.0

» UPD: VFinger library to version 4.1.0.0.

» ADD: ScanMan library version 1.0.0.0 as a substitution of UrUReader, ASReader and
FX2KReader in VeriFinger SDK 4.0. Now you can work with any scanner it supports via
the same interface.

C.1. Components

C.1.1. FPScannerMan Library
Version 1.1.0.2

* UPD: Minor updates.

Version 1.1.0.1

* FIX: Minor fixes.

Version 1.1.0.0

» ADD: Cinterface. See Section 6.5, “FPScannerMan Library”.
» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.2

e UPD: Minor updates.

Version 1.0.0.1

* FIX: Internal synchronization logic.
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Version 1.0.0.0
Initial release.

C.1.1.1. FPSmmAtmel Library
Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

e UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.2. FPSmmAuthentec Library

Version 1.0.0.0
Initial release.

C.1.1.3. FPSmmBiometrika Library
Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

» UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.4. FPSmmCyte Library

Version 1.0.0.0
Initial release.

C.1.1.5. FPSmmCrossMatch Library
Version 1.0.0.3

* UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.
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Version 1.0.0.2

* UPD: Minor updates.

Version 1.0.0.1

» FIX: Errors with synchronization logic.

Version 1.0.0.0
Initial release.

C.1.1.6. FPSmmDigent Library

Version 1.0.0.0
Initial release.

C.1.1.7. FPSmmEthentica Library

Version 1.0.0.0
Initial release.

C.1.1.8. FPSmmFMZ200 Library

Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

» UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.9. FPSmmFujitsu Library

Version 1.0.0.0
Initial release.

C.1.1.10. FPSmmFutronic Library

Version 1.0.0.0
Initial release.
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C.1.1.11. FPSmmlIldentix Library
Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

* UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.12. FPSmmLighTunning Library

Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

* UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.13. FPSmmNitgen Library

Version 1.0.0.0
Initial release.

C.1.1.14. FPSmmSecugen Library

Version 1.0.0.0
Initial release.

C.1.1.15. FPSmmTacoma Library
Version 1.0.0.2

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1
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* UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.1.16. FPSmmUareU Library
Version 1.0.1.0

» ADD: Latent previousfinger removal capability.

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

* UPD: Minor updates.

Version 1.0.0.0

Initial release.

C.1.1.17. FPSmmUpek Library
Version 1.0.0.2

* CHN: Renamed from FPSmmST to FPSmmUpek.

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.1

» UPD: Minor updates.

Version 1.0.0.0
Initial release.

C.1.2. FPScannerManCom Library
Version 1.0.0.1

» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 1.0.0.0
Initial release.

C.1.3. NCore Library
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Version 2.1.0.1

e UPD: Minor updates.

Version 2.1.0.0

* REM: Registration error codes.
» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 2.0.1.1

e CHN: Minor changes.

Version 2.0.1.0

» ADD: NParameters module instead of NMetaTypes module for internal infrastructure sup-
port.
» CHN: Infrastructure optimization for 64-bit support.

Version 2.0.0.0

* ADD: A lot of stuff for internal infrastructure support.
* CHN: Some changesin internal infrastructure support.

Version 1.0.0.2

* ADD: NIndexPair structure.

Version 1.0.0.1

e FIX: Minor fixesin headers.

Version 1.0.0.0

Initial release.

C.1.4. NFRecord Library
Version 1.2.0.0

» ADD: CbeffProductType get/set capability, which can be used to distinguish between ex-
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tractors that generated the NFRecord.
» UPD: Updated for VeriFinger 5.0 algorithm.
» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.
Version 1.1.0.0
* CHN: Some changesin interface.
» ADD: Editing support.
Version 1.0.2.0

» ADD: Packing to version 1.0 functionality.

Version 1.0.1.1

e UPD: Minor updates.

Version 1.0.1.0

UPD: Made compatible with new functionality of NFEXxtractor library version 1.0.1.0.
ADD: Four-neighbours ridge count support.

CHN: Flags definition.

FIX: Minor fixes.

Version 1.0.0.2

* FIX: NFSelectMinutiaeNeighbours parameter list.

Version 1.0.0.1

* FIX: NFRecordGetPositionMem, NFRecordGetlmpressionTypeM em, NFRecordGetPat-
ternClassM em, NFRecordGetQualityMem, NFRecordGetGM em functions retrieve correct
value from packed NFRecord.

* CHN: NFSelectMinutiaeNeighbours takes flags as last parameter.

* ADD: Additiona flag.

Version 1.0.0.0
Initial release.

C.1.5. NImages Library
Version 2.0.0.4
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» FIX: Fixed some bad-formed BMP files reading.

Version 2.0.0.3
Initial release.

C.1.6. Neurotec Library
Version 2.1.0.0

* REM: LicenseManagerException class.
¢ CHN: Now uses Microsoft .NET Framework 2.0.

Version 2.0.1.2

» FIX: Minor fixesin parameters framework.

Version 2.0.1.1

* FIX: Minor fixes.
* UPD: Minor updates in structures.

Version 2.0.1.0

* ADD: NParameters class for internal infrastructure support.
* CHN: Infrastructure optimization for 64-bit support.

Version 2.0.0.0

* ADD: A lot of stuff for internal infrastructure support.
* CHN: Some changesin internal infrastructure support.

Version 1.0.0.2

* ADD: NIndexPair structure.

Version 1.0.0.1

» FIX: All error codes are mapped to appropriate exceptions.

Version 1.0.0.0
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Initial release.
C.1.7. Neurotec.Biometrics.FPScannerMan Library
Version 1.0.0.2

e UPD: Minor updates.

Version 1.0.0.1

e FIX: Shutdown errors.

Version 1.0.0.0
Initial release.

C.1.8. Neurotec.Biometrics.Gui.NFView Library
Version 1.1.0.1

¢ CHN: Now uses Microsoft .NET Framework 2.0.

Version 1.1.0.0

* ADD: Events enabling minutiae editing.

» ADD: Minutia selection and neighbours displaying capability.
* CHN: Some changesin internal logic.

Version 1.0.0.1

* FIX: Minor fixes.

Version 1.0.0.0
Initial release.

C.1.9. Neurotec.Biometrics.NFRecord Library
Version 1.2.0.0

» ADD: CbeffProductType property, which can be used to distinguish between extractors
that generated the NFRecord.
* CHN: Now uses Microsoft .NET Framework 2.0.
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Version 1.1.0.0

» ADD: Editing support.

Version 1.0.2.0

» ADD: Packing to version 1.0 functionality.

Version 1.0.1.1

e UPD: Minor updates.

Version 1.0.1.0

» ADD: Four-neighbours ridge count support.

Version 1.0.0.1

* FIX: NFSelectMinutiaeNeighbours parameter list.

Version 1.0.0.0
Initial release.

C.1.10. Neurotec.Biometrics.VFExtractor Library

Version 5.0.0.0

» ADD: VFExtractor.UseQuality and VFExtractor.Quality Threshold properties and VFEXx-
tractor.ParameterUseQuality and V FExtractor.ParameterQuality Threshold constants for
controlling input image quality control.

* CHN: Now VFExtractor.Extract/\VV FExtractor.ExtractUnpacked functions return zero-sized
(null) template if image quality islow.

» ADD: VFExtractor.Generalize and V FExtractor.GeneralizaUnpacked methods for general-
ization of N templates.

» ADD: VFExtractor.TemplateSize property and VFExtractor.Parameter Templ ateSi ze con-
stant and VfeTemplateSize enum controling template size/matcher reliability tradeoff.

» ADD: More VFExtractor.Mode... constants enabling optimizations for more fingerprint
scanners.

* CHN: Now uses Microsoft .NET Framework 2.0.

Version 4.2.1.0
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» ADD: Extraction of unpacked template capability.

* CHN: Parameters interface.

* CHN: Magjor version number made consistent with VeriFinger major version.
Version 1.0.0.1

* FIX: Minor fixes.

Version 1.0.0.0
Initial release.

C.1.11. Neurotec.Biometrics.VFMatcher Library

Version 5.0.0.0

* REM: VFMatcher.MatchingSpeed property and VFMatcher.ParameterM atchingSpeed and
constant and VfmSpeed enum.

» ADD: More VFMatcher.Mode... constants enabling optimizations for more fingerprint

scanners.
* CHN: Now uses Microsoft .NET Framework 2.0.

Version 4.2.0.0
Initial release, separated from Neurotec.Biometrics.NMatcher library.

C.1.12. Neurotec.Images Library
Version 2.0.2.0

» ADD: NImages.GetOpenFileFilter, NImages.GetSaveFileFilter, NIm-
ages.GetOpenkFileFilterString and NImages.GetSaveril eFilter String methods.
» FIX: Reading of read-only files.

Version 2.0.1.0
Initial release.

C.1.13. ScanMan Library
Version 0.9.5.0

* CHN: Isnow obsolete. Use the FPScannerMan library instead.
» UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

C.1.14. VFExtractor Library
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Version 5.0.0.4

FIX: Small template size is not small when quality is turned on.

Version 5.0.0.3

UPD: Minor updates.

Version 5.0.0.2

UPD: Minor updates.

Version 5.0.0.1

FIX: Minor fixes.

Version 5.0.0.0

UPD: More relailable agorithm than in VeriFinger 4.2.

UPD: Better quality of input image control.

ADD: VFEP_USE _QUALITY and VFEP_QUALITY_THRESHOLD constants and para-
meters for controlling input image quality control.

CHN: Now VfeExtract.../VfeExtractUnpacked... functions return zero-sized template if im-
age quality islow.

ADD: VFGeneralize and VFGeneralizaUnpacked functions for generalization of N tem-
plates.

ADD: VFEP_TEMPLATE_SIZE constant and parameter and VfeTemplateSize enum con-
troling template size/matcher reliability tradeoff.

ADD: More VFEP_MODE ... constants enabling optimizations for more fingerprint scan-
ners.

UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 4.2.1.0

ADD: Extraction of unpacked template capability.
UPD: Minor updates.
CHN: Major version number made consistent with VeriFinger major version.

Version 1.0.0.2

FIX: Minor fixes.
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Version 1.0.0.1

* UPD: U.are.U scanner mode.

Version 1.0.0.0
Initial release. Contains features extraction functionality of VeriFinger 4.2.

C.1.15. VFMatcher Library
Version 5.0.0.3

e UPD: Minor updates.

Version 5.0.0.2

e UPD: Minor updates.

Version 5.0.0.1

* FIX: Minor fixes.

Version 5.0.0.0

» CHN: The agorithm has one speed and is faster than high speed and more reliable than
low speed in VeriFinger 4.2.

* REM: VFMP_MATCHING_SPEED constant and parameter and VfmSpeed enum.

* ADD: More VFMP_MODE ... constants enabling optimizations for more fingerprint scan-
ners.

* UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 4.2.1.0
Initial release, separated from NMatcher library. Contains features matching functionality of
VeriFinger 4.2.

C.1.16. VFinger Library
Version 5.0.0.0

e CHN: Isnow obsolete. Use VFEXxtractor and VVFMatcher libraries instead.
* UPD: Updated to use Microsoft Visual C++ Runtime Library 8.0.

Version 4.2.1.3
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* FIX: Minor bugfixes.

Version 4.2.1.2

» FIX: Features extraction memory leak fix.

» UPD: Matching and generalization memory optimizations.
» UPD: Updated U.are.U scanner mode.

Version 4.2.1.1

* FIX: Minor bugfixes.

Version 4.2.1.0

» UPD: Atmel scanner mode.

Version 4.2.0.3

» FIX: Features extraction with low quality image bug fix.

Version 4.2.0.2

» FIX: Features generalization bug fix.
» FIX: Minor bugfixes.

Version 4.2.0.1

» FIX: Minor bugfixes.

Version 4.2.0.0

* UPD: Improved reliability.

» UPD: Better matching performance. Both matching speeds are now about 50% faster than
inversion 4.1.

» UPD: Reduced template size. Now template occupies 150 - 300 bytes (vs. 200 - 650 in ver-
son4.1).

* ADD: Features compression and decompression functions are now built in the library.

* ADD: Added CrossMatch Verifier 300 scanner mode.

» ADD: VeriFinger can now return skeletonized image.

Version 4.1.0.0
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ADD: Completely new interface.

CHN: Higher matching speed. Now only two speeds are available - low (0 speed in 4.0)

and high (5 speed in 4.0). Both speeds are faster that in version 4.0.

UPD: Improved recognition reliability. Both speeds are more reliable that in version 4.0.
ADD: Optimizations for fingerprint scanners. Optimizations for a number of scanners are

available.

C.2. Samples

C.2.1. .NET
C.2.1.1. VeriFingerDemo

Version 5.0.0.1

e UPD: Minor updates.
» UPD: Magjor version to be asin VeriFinger.

Version 1.0.0.0

Initial release.

C.2.2. Windows

C.2.2.1. VFDemo.Access
Version 5.0.0.0

» CHN: Updated to be compatible with VeriFinger 5.0.

C.2.2.2. VFDemo.bas
Version 5.0.0.0

» CHN: Updated to be compatible with VeriFinger 5.0.

C.2.2.3. VFDemo.cpp

Version 5.0.0.1

» REM: Unneeded registration stuff.

Version 5.0.0.0
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ChangeLog

» CHN: Updated to be compatible with VeriFinger 5.0.

C.2.2.4. VFDemo.MFC
Version 5.0.0.0

» CHN: Updated to be compatible with VeriFinger 5.0.

C.2.2.5. VFDemo_pas
Version 5.0.0.1

* REM: Unneeded registration stuff.

Version 5.0.0.0

» CHN: Updated to be compatible with VeriFinger 5.0.

C.2.2.6. Wrappers
C.2.2.6.1. Visual Basic Parser

Version 5.0.0.0

» CHN: Updated to be compatible with VeriFinger 5.0.
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Glossary

DBMS
SDK

(ON)

ppc

Database Management System.

Software Development Kit.

Operating system.

Power PC.
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