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Chapter 1. About

1.1. Introduction

Before using FingerCell EDK components protection service must be started.

* ARM Linux users should start /bin/linux_arm/activation/run_pgd.sh

* Windows Mobile users using ipag 5500 series should start
\bin\ppc03_ipag\activation\pg.exe

* Windows Mobile (MS Windows CE 2003 or later) users should start
\bin\ppcO03_armv4\activation\pg.exe

Note for Windows Mobile users: Start program pg.exe and close its window, it will stay in
background, this must be done each time you reboot your Windows Mobile)

FingerCell EDK consists of NFRecord, FncExtractor, FncMatcher main libraries. NCore and
NImages are auxiliary libraries that provides infrastructure and functionality for working with
images. The samples programs were devel oped to show how to use FingerCell EDK compon-
ents.

1.2. Platforms Supported

FingerCell EDK supports platforms based on arm processor architecture. Libraries for Win-
dows CE and Linux operating systems are provided.

1.3. Licensing

Neurotechnologija grants you a personal, non-exclusive license to use the Software for 30
consecutive days on one embedded device for the purpose of technology evaluation.
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Chapter 2. What's New
2.1. Version 2.1.0.0

» Improved speed of fingerprint template extraction.

» New functionality in FncExtractor library enabling faster fingerprint template extraction
for verification/identification with few templates scenarios.

2.2. Version 2.0.0.0

» Improved reliability of fingerprint template extraction and matching.

» Matching agorithm has now one speed and is faster and more reliable than in FingerCell
1.2.

» Added agorithm optimizations for more fingerprint scanners.
* New EDK structure.

» FncExtractor and FncMatcher libraries should be now used instead of FingerCell library to
use all features of FingerCell algorithm.

2.3. Version 1.2.0.0

* Improved reliability.

 Better matching performance. Both matching speeds are now about 50% faster than in ver-
sion 1.1.

* Reduced template size. Now template occupies 150 - 300 bytes (vs. 200 - 650 in version
1.1).

» Features compression and decompression functions are now built in the library.

» Added CrossMatch Verifier 300, DigitalPersona U.are.U, Atmel FingerChip, STMicro-
electronics TouchChip, BMF BLP-100 and Secugen Hamster scanners modes. Authentec
sensors modes are now separate from General mode.

* FingerCell can now return skeletonized image.

2.4. Version 1.1.0.0
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What's New

Completely new interface and a number of improvements in the algorithm.

Higher matching speed. Now only two speeds are available - low (0 speed in 1.0) and high
(5 speed in 1.0). Both speeds are faster that in version 1.0.

Improved recognition reliability.

Improved fingerprints extraction algorithm - now extraction can work with various image
resolutions (1.0 version worked only with 250 dpi fingerprint images).
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Chapter 3. Overview
3.1. Image Support

Image support in the FingerCell EDK 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. Declares the supported image formats. Shows how to load and save images
in aformat-neutral way.

» Low-Level Image Input-Output. Should be used to have more control on how images are
loaded and saved in particular format.

3.1.1. 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 FingerCell EDK is defined by HNImage handle in NImage module. It is an en-
capsulation of amemory block that stores image pixels. The memory block is organized as
rows that follow each other in top-to-bottom order. The number of rowsis equal to height of
image. Each row is organized as pixels that follow each other in left-to-right order. The num-
ber of pixelsin arow isequal to width of image. A pixel format describes how image pixels
are stored. See Nl nageGet W dt h, Nl nageGet Hei ght , Nl mageGet Stri de, Nl m
ageCet Pi xel For mat and NI mageGet Pi xel s functions for more information.

An image can have horizontal and vertical resolution attributes assigned to it if they are ap-
plicable (they are required for image, and do not make sense for face image). See NI mage-
Get Hor zResol ut i on and Nl mageGet Ver t Resol ut i on functions for more informa-
tion.

Animage can be created either as empty or from existing memory block. See Nl nageCr e-
at e, Nl mageCr eat eFr onDat a and Nl mageCr eat eW apper functionsfor morein-
formation.

For each value of NPixelFormat exposed viainterface amoduleis provided for managing ac-
cording type of image (getting and setting individual pixels, etc.). See NGrayscalel mage,
NM onochromel mage and NRgblmage modules for more information.

An image can be converted to different pixel format using Nl nageCr eat eFr onl mage or
NI mageCr eat eFr onl mageEx function.

Different methods should be used to display an image on different platforms:
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* OnWindows BrnpSavel mnageToHBI t map function can be used to receive a standard
Win32 HBITMAP for the image. The reverse processis also possible using BnpLoadl m
ageFr omHBIi t map function.

* On Linux there is no easy method implemented. However, a memory block containing
pixels of image could be accessed viaNl nageGet Pi xel For mat function. 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.

Animage stored in file in any supported image format can be loaded using NI nageCr e-
at eFr onti | e function.

3.1.2. 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 FingerCell EDK is defined by HNImageFormat handle in NImageFormat
module.

There is anumber of image formats supported in the FingerCell EDK. Certain formats could
not be read from and written to afile on all platforms. See the following table for details.

I mage For mat Can read Can write
BMP Yes Yes

GIF No No

JPEG Yes Yes

PNG No No

TIFF Yes No

These image formats are accessible using Nl nageFor mat Get Bnp and NI rageFor nmat -
Get Ti f f functions.

To find out which images formats are supported in the FingerCell EDK in version-inde-
pendent way NI mageFor mat Get For mat Count and NI mageFor mat Get For mat
functions should be used.

Name, file name pattern (file filter) and default file extension of the image format can be re-
trieved using Nl rageFor 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.

To find out which image format should be used to read or write a particular file Nl mage-
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For mat Sel ect function should be used.

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 mrageFor nat -
Savel mageToFi | e and Nl mageFor mat Savel mageToMenor y functions. Note that

not all image formats support both reading and writing. Use Nl nageFor mat CanRead
and/or Nl mageFor mat CanW i t e function(s) to check if the particular image format does.

3.1.3. Low-Level Image Input-Output
Low-level image I/O in the FingerCell EDK isimplemented in Bmp and Tiff modules.

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

Those functions can take parameters that precisely control loading and saving of theimagein
particular formats.

3.2. Fingerprint Scanner Support

Fingerprint scanner support allows live scanning of fingerprint for further features extraction.
Scanner support isimplemented in alibrary on Linux (Scanners API for Linux OS).

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

Table 3.1. Supported scannersfor different platforms

Scanner Linux
AuthenTec AES4000 X
AuthenTec AF-S2 X
Fujitsu MBF200 X
Shimizu/Tacoma CMOS X
Startek FM 200 X

3.3. Fingerprint Scanners API for Linux OS

Below scanner _i nf o structure is described:

struct scanner_info
{
int dpi;
char *nane;
int version;
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void (*close) (void);

int (*init) (void);

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

int nmax_bad_area;

int |fd;

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

scanner _i nf o structure description:

Structure member Description
int dpi Specifies scanners resolution in DPI.
char *namne 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.

Remarks

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

int timeout; User adjustable timeout for USB requestsin
milliseconds.

int max_bad area;
The estimation of scanned image is made,
according to thisvalue. Theinterval of this
valueisfrom 0 to 100 and it means the
amount of non-fingerprint datain the image.
The driver compares this value to that calcu-
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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.

int Ifd; Livefinger detection. O - disable, 1 - enable.
Default: disable
I mportant
These drivers are not thread safe.

Table 3.2. Requirements of Fingerprints Scannersdrivers

Scanner Structurescanner _i nf o | Requirements
name
AuthenTec AES4000 scanner_aes4000 libusb, libusbw 1
AuthenTec AF-S2 scanner_af s2 libusb, libusbw *
Shimizu/Tacoma CMOS scanner_shimizu libusb, libusbw 1
Fujitsu MBF200 scanner_mbf200 libusb, libusbw *
Startek FM 200 scanner_fm200 libusb, libusbw *
BiometriKa FX 2000/FX scanner_fx2k libm, and kernel module 2
3000/HiScan
Futronic FS80 scanner_fs80 libusb, libgcc_s,
libftrScanAPI 3
Biolink U-Match BI scanner_u_match libusb, libgcc s,
libftrScanAPI 3

SecuGen Hamster 111

scanner_hamster3

libusb, libstdc++, libvenus,
libvenusdrv 4

1Y ou need to compile libusbw.o and link it with program witch will use this driver.

2 Y ou need to extract and build kernel module for fx2k scanner from install/Linux_x86/fxdriver-1.04.tar.gz
3 Y ou can found the libftrScanAPI.so library in the archive install/Linux_x86/ftrScanAPI .tar.gz.

3 You can found the libftrScanAPI.so library in the archive install/Linux_x86/ftrScanAPI .tar.gz.
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install/Linux_x86/fxdriver-1.04.tar.gz
install/Linux_x86/ftrScanAPI.tar.gz
install/Linux_x86/ftrScanAPI.tar.gz

Overview

4 For libvenus and libvenusdrv you need to install venus libraries. For instalation you need extract install/
Linux_x86/venus-1.2.2.tar.gzand runasroot . / i nstal | . sh.

Example:

#i ncl ude <stdlib. h>

#i ncl ude <scanner. h>

struct scanner_i nfo* scanner = &scanner _f n200;
int main (void)

{

int w h;

char *i mage;

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

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

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

/[l return OK
return O;

}

This sample can be compiled using GCC compiler:

gcc main.c -lscanner/include -Lscanner/lib -o sanple -lusb -Ifpscan
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Chapter 4. Samples

Purpose of sample applicationsisto help with using FingerCell EDK. They can be run to get
started with FingerCell. Next FingerCell can be learned and evaluated further by modifying
and experimenting with their source code.

4.1. Pocket PC 2003 Sample

Sample applications has six possible working modes (user can change mode during applica-
tion run):

Mode Description

Enrollment Default mode. Fingerprint enrollment mode.
L oaded fingerprint image will be enrolled
into database.

Enrollment with features generalization Fingerprint enrollment mode. In this mode

user must load three fingerprint images.
These images are preceded and extracted
features are generalized. Generalization pro-
cess eliminates noised features and makes
fingerprint features collection more reliable.
After generalization generalized features
collection is stored in database.

Verification Two loaded fingerprint images will be com-
pared in this mode.

Fast Verification Same as Verification mode but fast extrac-
tion is used.

Identification Fingerprint identification mode. Program

will start identification processif you will
load fingerprint image.

Fast Identification Same as | dentification mode but fast extrac-
tion is used.

According to the chosen mode demonstration program will call different FingerCell func-
tions.

Sampl e settings (image resol ution, matching, extraction and generalization parameters) can
be changed using settings dialog: Tools->Options.

4.2. Linux console sample applications
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These are a simple demonstration programs for the FingerCell-2.0 library. They are intended
to demonstrate the basic use of the FingerCell interface and to check that FingerCell is work-

ing.

Thef c_consol e_deno readsimages from Sanpl el mages/ directory, processes them
with the help of FingerCell and outputs info about the results to aterminal. Source code
shows how to perform extraction, fast estraction, verification and identification, it also shows
how to perform template generalization (used to enforce better template quality). The demo
reads images from TIF files using NImage library.

Thefc_consol e | i st _deno enrollsfingerprints specifiedindb_| i st . t xt fileinto
memory, next each fingerprint specifiedini dent _| i st . t xt iscompared with DB. The
timings for feature extraction, fast feature extraction and matching is shown, so this program
can be used to evaluate performance of FingerCell, by specifying custom images. Source
code shows how to set some FingerCell thresholds, and get information about templates. It
also is example of how to use images without NImage library (for images from scanner or
files of ssimple custom format). The demo reads images from PGM files of 8 bits depth. For
information about image conversion to PGM files please see Section 4.2.3, “ Converting im-
ages from TIFF to PGM”.

4.2.1. Compiling

To compile the program with native compiler run:

make

If cross compiler is used instead, compiler prefix must be defined:

make CROSS=arm | i nux-
Note
This assumes cross-toolchain isinstaled and arm-linux-gcc is runable.

To clean up object files, run:

make cl ean

4.2.2. Running

To run the program, copy compiled binary file (f c_consol e_deno or

fc_consol e_|ist_deno), required library files(l i b/ Li nux_ar ni Fi nger Cel | /)
and the Sanpl el mages/ directory to the target system and executeit.

fc_console |ist _denpbneedsalsodb |ist.txt andi dent _|ist.txt files.

Note

Libraries must be in the standard directory known by dynamic linker (usually /
usr/lib/ or/libl)aternatively extra pathsto libraries may be given in environ-
ment variable LD_LI BRARY_PATH:
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LD_LI BRARY_PATH=${ PATH TO DI R W TH_LI BRARY_FI LES} ./fc_consol e_deno

4.2.3. Converting images from TIFF to PGM

PGM format isjust raw pixel data (in bi nary or text form) with plain text header (please see
PGM format specification for morelnfo ). Files can be easily converted with either Im-

ageM aglc (on Linux) or IrfanView® (on Windows). Demo uses images of 8 bits depth (0-255
gray value pixel per byte), please remember to indicate this to conversion tool.

Conversion procedure on Linux:

1. Install InmageMagic
2. "cd ../ Sanpl e. Li nux"
3. For bash, run:
for f in*.tif ; do
convert +conpress -depth 8 $f "basename $f .tif .pgm
done
For csh, run:
foreach f ( *.tif )
convert +conpress -depth 8 $f “basename $f .tif .pgm
end

Conversion procedure on Windows:

1. Install and start IrfanView

2. Use "File>Batch Conversion/Renane..." nenu

3. Specify 8 bits depth: mark "Use advanced options" check-box; in
"Set advanced options" w ndow sel ect "CHANGE COLOR DEPTH: " and
"256 Col ors (8BPP)"

1 http /Inetpbm.sourceforge.net/doc/pgm.html
http /lwww.imagemagick.org/script/index.php
http [Iwwwe.irfanview.com/
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Chapter 5. Reference (C/C++)

This chapter contains reference of all librariesincluded in FingerCell EDK for devel opers 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.

FncExtractor Provides functionality for extracting Neuro-
technologija Finger Records from finger-
print images using FingerCell algorithm.

FncMatcher Provides functionality for comparing Neuro-

technologija Finger Records using FaceCell
algorithm.

5.1. NCore Library

Provides infrastructure for Neurotechnologija components.

Windows
Import library: NCore. dl | .1ib.
DLL: NCore. dl I.

Requirements:

* Microsoft Visual C++ 2005 Libraries runtime.
» Microsoft Layer for Unicode on Windows 98/ME (uni cows. dl |).

Linux

Shared object: | i bNCor e. so.

Modules
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NCore Provides infrastructure/basic functionality
for Neurotechnol ogija components.

NErrors Defines error codes used in Neurotechnolo-
gija components.

NMemory Provides memory management for Neuro-
technologija components.

NParameters Provides functionality for working with
parameters for Neurotechnol ogija compon-
ents.

NTypes Defines types and macros used in Neuro-

technol ogija components.

5.1.1. NCore Module

Provides infrastructure/basic functionality for Neurotechnol ogija components.

Header file: NCor e. h.

See Also

NCore Library

5.1.2. 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 N_E ARGUMENT_OUT_OF RANG | Argument valueis out of range.

E

-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.
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-13 N_E FORMAT Format of argument valueisinvalid.
-9 N_E INDEX OUT_OF RANGE Index isout of range (for internal use).
-7 N_E INVALID_OPERATION Attempted to perform invalid operation.
-14 N_E 10 Input/output error has occurred.
-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

5.1.3. NMemory Module

Provides memory management for Neurotechnologija components.

Header file: NMenory. h.

Functions
NAl | oc Allocates memory block.
NCAI | oc Allocates memory block with all bytes set to

Z€ero.
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NConpar e Compares bytes in two memory blocks.
NCopy Copies data between memory blocks.
NFi | 1 Sets bytes of memory block to specified
value.
NFr ee Deallocates memory block.
NMove Move data from one memory block to an-
other.
NReAl | oc Reall ocates memory block.
Macros
NClear Clears memory block.
See Also

NCore Library

5.1.4. NParameters Module

Provides functionality for working with parameters for Neurotechnol ogija components.

Header file: NPar anet er s. h.

Macros

N _PC TYPE ID Specifiesthat type id (NInt value, one of
N_TYPE_XXX) of the parameter should be
retrieved.

NParameterM akeld Makes parameter id.

N_TYPE_BOOL Specifies that parameter typeis NBool.

N_TYPE BYTE Specifies that parameter type is NByte.

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.
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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 typeis NULong.
N_TYPE USHORT Specifies that parameter type is NUShort.
See Also

NCore Library
5.1.4.1. NParameterMakeld Macro

Makes parameter id.

#def i ne NPar anet er Makel d(code, index, id)

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

5.1.5. NTypes Module

Defines types and macros used in Neurotechnologija components.

Header file: NTypes. h.

Structures

Copyright © 2005 - 2007 Neurotechnologija
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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 NBoolean.

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

NByte Same as NUInt8.

NChar Character type. Either NAChar or NWChar
(if N_UNICODE is defined).

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-hit platforms.

NLong Same as NInt64.

NPosType Platform dependent position type. Signed

64-bit (or 32-bit on some platforms) integer
on 32-bit platform, signed 64-bit integer on
64-bit platform).

Copyright © 2005 - 2007 Neurotechnologija
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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-bit integer on 32-hit 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-bit platforms.

NULong Same as NUINnt64.

NUShort Same as NUInt16.

NWChar Unicode character (16-hit).

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

(stdcall on Windows).

N_CALLBACK_AW

Picks either ANSI or Unicode (if
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N_UNICODE is defined) version of the
callback (with either ‘A" or "W' suffix ac-
cordingly).

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_FUNC_AW Picks either ANSI or Unicode (if
N_UNICODE is defined) version of the
function (with either ‘A" or 'W' suffix ac-
cordingly).

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_LIB Defined if compiling static library.

N_LONG _MAX Maximum value for NLong.

N_LONG_MIN Minimum value for NL ong.

N_MAC Defined if compiling for Mac OS.

N_MSvVC Defined if compiling with Microsoft Visual

C++.
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N_NO_ANSI_FUNC

Defined if compiling for platform without
ANSI versions of the functions support.

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_NO_UNICODE

Defined if compiling without Unicode sup-
port.

N_POS TYPE_MIN

Minimum value for NPosType.

N_POS TYPE _MAX

Maximum value for NPosType.

N_SBYTE_MAX

Maximum value for NSByte.

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_STRUCT_AW Picks either ANSI or Unicode (if
N_UNICODE is defined) version of the
struct (with either 'A" or "W' suffix accord-
ingly).

N_T Makes either ANSI or Unicode (if
N_UNICODE is defined) string or character
constant.

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.
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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 NUL ong.

N_UNICODE

Defined if compiling with Unicode character
set (affects NChar type).

N_USHORT_MAX

M aximum value for NUShort.

N_USHORT_MIN

Minimum value for NUShort.

N_WINDOWS Defined if compiling for Windows.
NULL Null value for pointer.
NFase False value for NBoolean.

NIsReverseByteOrder

Checks if specified byte order isreverseto
system byte order.

NTrue

True value for NBoolean.

See Also

NCore Library

5.1.5.1. 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

Copyright © 2005 - 2007 Neurotechnologija 22



Reference (C/C++)

NTypes Module

5.1.5.2. 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 thefile.

nfaWite

Write access to thefile.

See Also
NTypes Module
5.1.5.3. NIndexPair Structure

Represents a pair of indexes.

typedef struct N ndexPair_ { } N ndexPair;

Fields

| ndex1 First index of this NIndexPair.

| ndex?2 Second index of this NIndexPair.
See Also
NTypes Module

5.1.5.3.1. NIndexPair.Index1 Field

First index of this NIndexPair.

NI nt | ndex1;

See Also
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NIndexPair
5.1.5.3.2. NIndexPair.Index2 Field

Second index of this NIndexPair.

NI nt | ndex2;

See Also

NIndexPair

5.1.5.4. NRational Structure

Represents a signed rational number.

typedef struct NRational _ { } NRational;

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

5.1.5.4.1. NRational.Denominator Field

Denominator of this NRational.

NI nt Denoni nat or;

See Also
NRational
5.1.5.4.2. NRational.Numerator Field

Numerator of this NRational.

NI nt Nurer at or ;

See Also
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NRational

5.1.5.5. NURational Structure

Represents an unsigned rational number.

typedef struct NURational _ { } NURational;

Fields

Denomni nat or

Denominator of this NURational.

Nuner at or

Numerator of this NURational.

See Also

NTypes Module

5.1.5.5.1. NURational.Denominator Field

Denominator of this NURational.

NUI nt Denomni nat or;

See Also

NURational

5.1.5.5.2. NURational.Numerator Field

Numerator of this NURational.

NUI nt Nuner at or ;

See Also

NURational

5.1.6. NGeometry Module

Provides definitions of geometrical structures types.

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

Structures

Copyright © 2005 - 2007 Neurotechnologija

25



Reference (C/C++)

NPoint Structure defining point coordinatesin 2D
space.
NSize Structure defining rectangle size.
NRect Structure defining a rectangle figurein 2D
space.
See Also

NCore Library

5.1.6.1. NPoint structure

Structure defining point coordinates in 2D space.

typedef struct NPoint_ { } NPoint;

Fields
X Point coordinate on x axis.
Y Point coordinate on y axis.
See Also
NGeometry

5.1.6.1.1. NPoint.X Field

Point coordinate on x axis.

NI nt X

See Also
N Point
5.1.6.1.2. NPoint.Y Field

Point coordinate on y axis.

Nl nt Y;

Copyright ©

2005 - 2007 Neurotechnologija

26



Reference (C/C++)

See Also
NPoint
5.1.6.2. NSize structure

Structure defining rectangle size.

typedef struct NSize_{ } NSize;

Fields

W dt h Width.
Hei ght Height.
See Also

NGeometry

5.1.6.2.1. NSize.Width Field
Width.

NI nt W dt h;

See Also
NSize
5.1.6.2.2. NSize.Height Field

Height.

NI nt Hei ght;

See Also
NSize
5.1.6.3. NRect structure

Structure defining arectangle figure in 2D space.

typedef struct NRect _ { } NRect;
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Fields
X Upper |eft rectangle corner coordinate on x
axis.
Y Upper |eft rectangle corner coordinate on 'y
axis.
W dt h Rectangle width.
Hei ght Rectangle height.
See Also
NGeometry

5.1.6.3.1. NRect.X Field

Upper left rectangle corner coordinate on x axis.

Nl nt X;

See Also
NRect
5.1.6.3.2. NRect.Y Field

Upper l€eft rectangle corner coordinate on 'y axis.

NI nt Y;

See Also
NRect
5.1.6.3.3. NRect.Width Field

Rectangle width.

Nl nt W dt h;

See Also

NRect
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5.1.6.3.4. NRect.Height Field

Rectangle height.

NI nt Hei ght;

See Also

NRect

5.2. NFRecord Library

Provides functionality for packing, unpacking and editing Neurotechnologija Finger Records.
Windows

Import library: NFRecord. dl | . | i b.

DLL: NFRecord. dl I .

Requirements:

e NCore.dlI.

Linux
Shared object: | i bNFRecor d. so.
Requirements:

* | i bNCor e. so.

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

5.2.1. NFRecord Module

Provides functionality for packing, unpacking and editing Neurotechnol ogija Finger Records
(NFRecords).

Header file: NFRecor d. h and NFRecor dV1. h
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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 aNFMinutiato the end of NFRecord
minutiae.

NFRecor dCheck

Checksif format of the packed NFRecord is
correct.

NFRecor dCl ear Cor es

Removes all cores from the NFRecord.

NFRecor dCl ear Del t as

Removes all deltas from the NFRecord.

NFRecor dCl ear Doubl eCor es

Removes all double cores from the NFRe-
cord.

NFRecor dCl ear M nuti 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 omVenory

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.

NFRecor dGet Chef 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 eCapaci ty

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-
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cified array.

NFRecor dGet Del t a

Retrieves the delta at the specified index of
the NFRecord.

NFRecor dCGet 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 all 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 eCapacity

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
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.
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NFRecor dGet MaxSi zeV1

Retrieves the maximal size of a packed 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 nuti a

Retrieves the minutia at the specified index
of the NFRecord.

NFRecor dGet M nut i aCapacity

Retrieves the number of minutiae that the
NFRecord can contain.

NFRecor dGet M nut i aCount

Retrieves the number of minutiae in the
NFRecord.

NFRecor dGet M nut i aFor mat

Retrieves the format of the minutiae in
NFRecord.

NFRecor dGet M nut i aNei ghbor

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

NFRecor dGet M nut i aNei ghbor -
Count

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

NFRecor dGet M nut i aNei ghbor s

Copies all minutia neighbors 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
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.
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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 Ver t 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 dI nf oDi spose

For internal 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 dRenoveDel t a

Removes the delta at the specified index of
the NFRecord.

NFRecor dRenoveDoubl 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.
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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

Setsthe G of the NFRecord.

NFRecor dSet | npr essi onType

Sets the impression type of the NFRecord.

NFRecor dSet M nut i 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 ghbor

Sets a NFMinutiaNe ghbor 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.

NFRecordSet Qual ity

Sets the quality of the NFRecord.

NFRecor dSet Ri dgeCount sType

Sets the ridge counts type the NFRecord
contains.

NFRecor dSort M nuti ae

Sorts minutiae in NFRecord by the specified
order.

NFRecor dTruncat eM nuti ae

Truncates minutiae in NFRecord by peeling
off the minutiae convex hull while minutia
count is greater than the specified maximal
count.

NFRecor dTruncat eM nuti -
aeByQual ity

Truncates minutiae in NFRecord by remov-
ing minutiae which NFMinutia.Quality field
value is less than the specified threshold
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while minutia count is greater than the spe-
cified maximal count.

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.

NFMinutiaNeighbor

Represents a minutia neighbor in a NFRe-
cord.

NFRecordinfo

For interna use.

Enumerations

NFImpressionType

Specifies the impression type.

NFMinutiaFormat

Specifies the minutia format.

NFMinutiaOrder

Specifies minutia order.

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

5.2.1.1. 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

5.2.1.1.1. 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

5.2.1.1.2. 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 *

Copyright © 2005 - 2007 Neurotechnologija 37



Reference (C/C++)

[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_ DIMENSION or NFRecord width minus one.

See Also
NFCore
5.2.1.1.3. 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

5.2.1.2. 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
5.2.1.2.1. 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

5.2.1.2.2. 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

5.2.1.2.3. 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

5.2.1.2.4. 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

5.2.1.2.5. 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

5.2.1.3. 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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5.2.1.3.1. 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

5.2.1.3.2. 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

5.2.1.4. 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

5.2.1.5. 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
5.2.1.5.1. 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
5.2.1.5.2. 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

5.2.1.5.3. 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

5.2.1.5.4. NFMinutia.Quality Field

Copyright © 2005 - 2007 Neurotechnologija 43



Reference (C/C++)

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

5.2.1.5.5. NFMinutia.Type Field

Type of thisNFMinutia.

NFM nut i aType Type;

See Also
NFMinutia
5.2.1.5.6. 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

5.2.1.5.7. 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
5.2.1.6. 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

5.2.1.7. NFMinutiaNeighbor Structure

Represents a minutia neighbor in a NFRecord.

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

Fields
| ndex Index of neighbor minutia.
Ri dgeCount Ridge count to neighbor minutia.
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See Also
NFRecord Module
5.2.1.7.1. NFMinutiaNeighbor.Index Field

Index of neighbor minutia.

NI nt | ndex;

See Also
NFMinutiaNeighbor
5.2.1.7.2. NFMinutiaNeighbor.RidgeCount Field

Ridge count to neighbor minutia.

NByt e Ri dgeCount ;

See Also

NFMinutiaNeighbor

5.2.1.8. NFMinutiaOrder Enumeration

Specifies minutia order.

typedef enum NFM nutiaOrder _ { } NFM nuti aCOrder;

Members

nf noAscendi ng Specifies than minutiae are sorted ascending
by the specified order.

nf noDescendi ng Specifies than minutiae are sorted descend-
ing by the specified order.

nf noCar t esi anXY Specifies than minutiae are sorted by
NFMinutiaX field. If NFMinutia X field of
two minutiae are equal NFMinutiaY fieldis
compared.

nf noCart esi anYX Specifies than minutiae are sorted by
NFMinutiaY field. If NFMinutia Y field of
two minutiae are equal NFMinutia.X is
compared.
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nf noAngl e Specifies than minutiae are sorted by
NFMinutia Angle field.

nf noPol ar Specifies than minutiae are sorted by dis-
tance from minutiae center of mass. If dis-
tance of two minutiae are equal NFMinu-
tia Anglefield is compared.

See Also
NFRecord Module
5.2.1.9. NFMinutiaType Enumeration

Specifies the minutia type.

typedef enum NFM nutiaType_ { } NFM nuti aType;

Members
nfnt Bi furcation The minutiathat is a bifurcation of aridge.
nf mt End The minutiathat isan end of aridge.
nf nt Unknown The type of the minutiais unknown.

See Also

NFRecord Module | NFMinutia

5.2.1.10. NFPatternClass Enumeration

Specifies the pattern class of the fingerprint.

typedef enum NFPatternd ass_ { } NFPatternd ass;

Members
nf pcAcci dent al Whor | Accidental whorl pattern class.
nf pcAnput at i on Amputation. Pattern classis not available.
nf pcCent r al Pocket Loop Central pocket |oop pattern class.
nf pcDoubl eLoop Double loop pattern class.
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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 SI 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 pcWor |

Whorl pattern class.

Remarks

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

See Also

NFRecord Module

5.2.1.11. NFPosition Enumeration

Specifies the finger position.

typedef enum NFPosition_ { } NFPosition;

Members

nf pLef t | ndex

Index finger of the left hand.

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.

nfpRightLittle

Little finger of the right hand.
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nf pRi ght M ddl e

Middle finger of the right hand.

nf pRi ght R 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

5.2.1.12. 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.
pVval ue [in] Pointer to the NFCore 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 coresin NFRecord (see NFRe-
cor dGet Cor eCount ) isequal to
NFR_MAX_CORE_COUNT.
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See Also
NFRecord Module | HNFRecord | NFCore
5.2.1.13. NFRecordAddDelta Function

Adds a NFDelta to the end of NFRecord deltas.

NResul t 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.

See Also
NFRecord Module | HNFRecord | NFDelta
5.2.1.14. 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

Copyright © 2005 - 2007 Neurotechnologija

50




Reference (C/C++)

Parameters
hRecor d [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
5.2.1.15. NFRecordAddMinutia Function

Adds aNFMinutiato the end of NFRecord minutiae.

NResul t N_API NFRecor dAddM nut i a(
HNFRecor d hRecord,
const NFM nutia * pVal ue

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.
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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 minutiae in NFRecord (see
NFRecor dGet M nut i aCount ) is equal
to NFR_MAX_MINUTIA_COUNT.

See Also

NFRecord Module | HNFRecord | NFMinutia

5.2.1.16. NFRecordCheck Function

Checksif format of the packed NFRecord is correct.

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

Parameters
buf fer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains

packed NFRecord.

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.
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Remarks

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

NFRecord Module

5.2.1.17. NFRecordClearCores Function

Removes all cores from the NFRecord.

NResul t N_API NFRecor dd 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.
See Also

NFRecord Module | HNFRecord

5.2.1.18. NFRecordClearDeltas Function

Removes all deltas from the NFRecord.

NResul t N_API NFRecordd ear Del t as(
HNFRecord hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord 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

hRecordisNULL.

See Also

NFRecord Module | HNFRecord

5.2.1.19. NFRecordClearDoubleCores Function

Removes all double cores from the NFRecord.

NResul t N_API NFRecor dCl ear Doubl eCor 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

hRecordisNULL.

See Also

NFRecord Module | HNFRecord

5.2.1.20. NFRecordClearMinutiae Function

Removes all minutiae from the NFRecord.
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NResul t N_API NFRecordd ear M nuti ae(
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

5.2.1.21. NFRecordClone Function

Creates a copy of the NFRecord.

NResul t N_API NFRecor dC one(
HNFRecor d hRecord,
HNFRecord * pHC onedRecord

Parameters
hRecord [in] Handle to the NFRecord object.
pHC onedRecord [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:

Copyright © 2005 - 2007 Neurotechnologija

55




Reference (C/C++)

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

5.2.1.22. NFRecordCreate Function

Creates an empty NFRecord.

NResult N_API NFRecor dCr eat g(
NUShort wi dt h,
NUShort hei ght,

NUShort hor zResol uti on,
NUShort vert Resol uti on,

NU nt fl ags,
HNFRecord * pHRecord

Parameters
wi dt h [in] Specifieswidth of fingerprint image.
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] Specifiesvertical resolution in pixels
per inch of fingerprint image.

flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
This parameter isreserved, must be zero.

pHRecor d [out] Pointer to HNFRecord that receives

handle to created NFRecord 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

wi dt h or hei ght iszero.

_Or_

hor zResol uti on orvert Resol u-
ti oniszero.

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

5.2.1.23. NFRecordCreateFromMemory Function

Unpacks a NFRecord from the specified memory buffer.

NResult N_API NFRecor dCr eat eFr omvenor y(
const void * buffer,
NSi zeType bufferSize,
NUl nt fl ags,
NFRecordl nfo * pl nfo,
HNFRecord * pHRecord

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

pl nf o [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
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

5.2.1.24. NFRecordFree Function
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Deletes the NFRecord. After the object is deleted the specified handle is 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

5.2.1.25. NFRecordGetCbeffProductType Function

Retrieves the Cheff 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.

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 | NFRecordSetCheff Product Type NFRecordGetCheffPro-
ductTypeMem

5.2.1.26. NFRecordGetCbeffProductTypeMem Function

Retrieves the Cbeff product type of the packed NFRecord.

NResult N_API NFRecor dGet Chef f Product TypeMen{
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 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.
See Also

NFRecord Module | HNFRecord | NFRecordSetCheff Product Type NFRecordGetCheffPro-
ductType

5.2.1.27. NFRecordGetCore Function

Retrieves the core at the specified index of the NFRecord.

NResul t N_API NFRecor dCet Cor e(

Copyright © 2005 - 2007 Neurotechnologija 60



Reference (C/C++)

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

5.2.1.28. NFRecordGetCoreCapacity Function

Retrieves the number of cores that the NFRecord can contain.

NResul t N_API NFRecor dGet Cor 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

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

Core capacity isthe number of cores that the NFRecord can store. Core count (see NFRe-
cor dGet 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

5.2.1.29. NFRecordGetCoreCount Function

Retrieves the number of coresin the NFRecord.

NResul t N_API NFRecor dGet Cor 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
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

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

5.2.1.30. NFRecordGetCores Function

Copies all 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.

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.

Copyright © 2005 - 2007 Neurotechnologija

63




Reference (C/C++)

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

5.2.1.31. NFRecordGetDelta Function

Retrieves the delta at the specified index of the NFRecord.

NResul t N_API NFRecor dCet Del t a(
HNFRecord hRecord,
NI nt i ndex,
NFDel ta * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.

i ndex [in] Index of deltato retrieve.

pVval ue [out] Pointer to NFDeltathat 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.
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
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5.2.1.32. NFRecordGetDeltaCapacity Function

Retrieves the number of deltas that the NFRecord can contain.

NResult N_API NFRecor dGet Del t aCapaci 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
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 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 dSet Del t aCapaci ty | NFRecor dCet -
Del t aCount

5.2.1.33. NFRecordGetDeltaCount Function

Retrieves the number of deltas in the NFRecord.

NResul t N_API NFRecor dGet Del t aCount (
HNFRecor d hRecord,
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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 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 dSet -
Del t aCapacity

5.2.1.34. NFRecordGetDeltas Function

Copies al deltas of NFRecord to the specified array.

NResul t N_API NFRecor dCet Del t as(
HNFRecor d hRecord,
NFDelta * arDeltas

Parameters
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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

5.2.1.35. 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

Parameters
hRecord [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
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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 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

5.2.1.36. 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.

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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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

5.2.1.37. NFRecordGetDoubleCoreCount Function

Retrieves the number of double cores in the NFRecord.

NResul t N_API NFRecor dGet Doubl eCor eCount (
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.

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 (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
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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

5.2.1.38. 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.
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
5.2.1.39. NFRecordGetG Function

Retrieves the G of the NFRecord.
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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.

Remarks

Gisaglobal 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.

See Also

NFRecord Module | HNFRecord | NFRecor dSet G

5.2.1.40. NFRecordGetGMem Function

Retrieves the G of the packed NFRecord.

NResul t N_API NFRecor dGet Gvem(
const void * buffer,
NSi zeType bufferSize,
NByte * pVal ue

Parameters
buffer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
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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 f er or pVal ue isNULL.

N_E END_OF STREAM

buf f er Si ze islessthan expected.

N_E _FORMAT

inconsistent with NFRecord format.

Datain memory buffer buf f er pointstois

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

See Also

NFRecord Module

5.2.1.41. NFRecordGetHeight Function

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

NResul t 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

height of fingerprint image.

Return Values

Copyright © 2005 - 2007 Neurotechnologija

72



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

hRecor d or pVal ue isNULL.

See Also

NFRecord Module | HNFRecord

5.2.1.42. NFRecordGetHeightMem Function

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

NResul t N_API NFRecor dGet Hei ght Mem(
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

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

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.
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Remarks

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

See Also

NFRecord Module

5.2.1.43. NFRecordGetHorzResolution Function

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

NResul t N_API NFRecor dGet Hor zResol uti on(
HNFRecor d 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.
See Also

NFRecord Module | HNFRecord

5.2.1.44. NFRecordGetHorzResolutionMem Function

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

NResul t N_API NFRecor dGet Hor zResol uti onMemn(
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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 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 500 for version 1.0 format.

See Also

NFRecord Module

5.2.1.45. NFRecordGetimpressionType Function

Retrieves the impression type of the NFRecord.

NResul t N_API NFRecor dGet | npressi onType(
HNFRecord hRecord,
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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

5.2.1.46. NFRecordGetlmpressionTypeMem Function

Retrieves the impression type of the packed NFRecord.

NResult N_API NFRecor dGet | npressi onTypeMen(

const void * buffer,
NSi zeType bufferSize,
NFI npr essi onType * 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 NFImpressionType that re-

celves impression 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

buf f er or pVal 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.

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

See Also

NFRecord Module | NFImpressionType

5.2.1.47. 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 mi nuti aFor mat ,
NI nt m nuti aCount,

NFRi dgeCount sType ri dgeCount sType,

NI nt cor eCount,

NI nt del taCount,

NI nt doubl eCor eCount,
NI nt boW dt h,

NI nt boHei ght,

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.
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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.

-0r -

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

-0r -

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

-0r -

doubl eCor eCount islessthan zero or
greater than or equal to
NFR_MAX DOUBLE CORE_COUNT.
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Error Code Condition

_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 calculates 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

5.2.1.48. 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

Parameters

m nut i aFor mat [in] The minutiaformat.

m nut i aCount [in] The number of minutiae.
cor eCount [in] The number of cores.
del t aCount [in] The number of deltas.
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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_

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.
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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

5.2.1.49. NFRecordGetMinutia Function

Retrieves the minutia at the specified index of the NFRecord.

NResul t N_API NFRecordGet M nuti a(
HNFRecor d hRecord,
NI nt i ndex,
NFM nutia * pVal ue

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

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

5.2.1.50. NFRecordGetMinutiaCapacity Function

Retrieves the number of minutiae that the NFRecord can contain.

NResult N _API NFRecor dGet M nuti aCapacity(
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

Minutia capacity isthe 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

5.2.1.51. NFRecordGetMinutiaCount Function
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Retrieves the number of minutiae in the NFRecord.

NResul t N_API NFRecor dGet 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 always 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 dSet -
M nuti aCapacity

5.2.1.52. 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
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Parameters
hRecor d [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

5.2.1.53. NFRecordGetMinutiaNeighbor Function

Retrieves the minutia neighbor at the specified index of the minutia at the specified index of

the NFRecord.

NResult N_API NFRecor dGet M nuti aNei ghbor (
HNFRecord hRecord,
NI nt m nuti al ndex,
NI nt i ndex,
NFM nut i aNei ghbor * pVal ue

Parameters

hRecord

[in] Handle to the NFRecord object.

m nuti al ndex

[in] The index of minutia.

i ndex

[in] Index of minutia neighbor to retrieve.

pVval ue

[out] Pointer to NFMinutiaNeighbor that re-
ceives minutia neighbor.

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

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 neighbor count obtained us-
ing NFRecor dGet M nut i aNei ghbor -
Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbor | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbor Count | NFRecor dSet M nut i aNei ghbor

5.2.1.54. NFRecordGetMinutiaNeighborCount Function

Retrieves the number of minutia neighbors in the minutia at the specified index of the NFRe-

cord.

NResul t N_API NFRecor dGet M nut i aNei ghbor Count (

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

Parameters

hRecor d

[in] Handle to the NFRecord object.

m nut i al ndex

[in] Theindex of minutia.

pVal ue

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

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

5.2.1.55. NFRecordGetMinutiaNeighbors Function

Copies al minutia neighbors of the minutia at the specified index of the NFRecord to the spe-
cified array.

NResul t N_API NFRecor dGet M nut i aNei ghbor s(
HNFRecor d hRecord,
NI nt m nuti al ndex,
NFM nut i aNei ghbor * ar M nuti aNei ghbor s

Parameters
hRecord [in] Handle to the NFRecord object.
m nuti al ndex [in] Theindex of minutia.
ar M nut i aNei ghbor s [out] Pointer to array of NFMinutiaNeigh-
bor that receives minutia neighbors.

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 nut i aNei ghbor s is
NULL.
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Remarks

Array ar M nut i aNei ghbor s pointsto must be large enough to receive al minutia neigh-
bors. See NFRecor dGet M nut i aNei ghbor Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbor | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbor Count

5.2.1.56. NFRecordGetMinutiae Function

Copies all minutiae of NFRecord to the specified array.

NResul t N_API NFRecordGet M nuti ae(
HNFRecor d 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.

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

5.2.1.57. NFRecordGetPatternClass Function
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Retrieves the pattern class of the NFRecord.

NResult N_API NFRecor dGet Patternd 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.

Remarks

This function supports both NFRecord version 1.0 and 2.0 formats.

Alwaysreturns nf pcUnknown for version 1.0 format.

See Also

NFRecord Module | HNFRecord | NFPatternClass | NFRecor dSet Pat t er nCl ass

5.2.1.58. NFRecordGetPatternClassMem Function

Retrieves the pattern class of the packed NFRecord.

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

NFRecord Module | NFPatternClass

5.2.1.59. NFRecordGetPosition Function

Retrieves the finger position of the NFRecord.

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

Parameters

hRecor d

[in] Handle to the NFRecord object.

Copyright © 2005 - 2007 Neurotechnologija 89




Reference (C/C++)

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

5.2.1.60. 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.
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:
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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.
Always returns nf pUnknown for version 1.0 format.

See Also

NFRecord Module | NFPosition

5.2.1.61. NFRecordGetQuality Function

Retrieves the quality of the NFRecord.

NResul t N_API NFRecordGet Quality(
HNFRecord hRecord,
NByte * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
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 hRecor d or pVal ue isNULL.
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See Also
NFRecord Module | HNFRecord | NFRecor dSet Qual ity
5.2.1.62. NFRecordGetQualityMem Function

Retrieves the quality of the packed NFRecord.

NResult N_API NFRecordGet QualityMem(
const void * buffer,
NSi zeType bufferSize,
NByt e * 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 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.

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 O for version 1.0 format.

See Also
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NFRecord Module

5.2.1.63. NFRecordGetRidgeCountsType Function

Retrieves the ridge counts type the NFRecord contains.

NResult N _API NFRecor dGet Ri dgeCount sType(
HNFRecor d 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

NFRecord Module | HNFRecord | NFRidgeCountsType | NFRecor dSet Ri dgeCount -
sType

5.2.1.64. NFRecordGetSize Function

Calculates packed size of the NFRecord.

NResul t N_API NFRecordGCet Si ze(
HNFRecor d hRecord,
NUl nt fl ags,
NSi zeType * pSize

Parameters
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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

hRecor d 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

5.2.1.65. NFRecordGetSizeV1 Function

Calculates packed in version 1.0 format size of the NFRecord.

NResult N_API NFRecor dGet Si zeV1(
HNFRecord hRecord,
NUI 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.
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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 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

5.2.1.66. NFRecordGetVertResolution Function

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

NResul t N_API NFRecor dGet Vert Resol uti on(
HNFRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
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.
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See Also

NFRecord Module | HNFRecord

5.2.1.67. NFRecordGetVertResolutionMem Function

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

NResul t N_API NFRecor dGet Vert Resol 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 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 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
5.2.1.68. NFRecordGetWidth Function

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

NResul t N_API NFRecor dGet W dt h(
HNFRecor d 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.
See Also

NFRecord Module | HNFRecord

5.2.1.69. NFRecordGetWidthMem Function

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

NResul t N_API NFRecordGet W dt hMemn(
const void * buffer,
NSi zeType bufferSi ze,
NUShort * 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 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

NFRecord Module

5.2.1.70. NFRecordInsertCore Function

Inserts a NFCore into the NFRecord at the specified index.

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

Parameters

hRecord

[in] Handle to the NFRecord object.
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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 dGet Cor eCount ) isequal to
NFR_MAX_CORE_COUNT.

See Also

NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount

5.2.1.71. NFRecordInsertDelta Function

Inserts a NFDelta into the NFRecord at the specified index.

NResult N_API NFRecordl nsertDelt a(
HNFRecor d hRecord,
NI nt i ndex,
const NFDelta * 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.
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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 delta

count obtained using NFRecor dGet -
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

5.2.1.72. NFRecordInsertDoubleCore Function

Inserts a NFDoubleCore into the NFRecord at the specified index.

NResult N_API NFRecordl nsert 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 at which double core isinserted.
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:
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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
5.2.1.73. 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.

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.
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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

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 ) is equal
to NFR_MAX_MINUTIA_COUNT.

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

Removes the core at the specified index of the NFRecord.

NResul t N_API NFRecor dRenmoveCor e(
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
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 dCet Cor eCount function.
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See Also
NFRecord Module | HNFRecord | NFRecor dGet Cor eCount
5.2.1.75. NFRecordRemoveDelta Function

Removes the delta at the specified index of the NFRecord.

NResul t N_API NFRecor dRenmoveDel t a(
HNFRecor d hRecord,
NI nt i ndex

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 disNULL.
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 | NFRecor dGet Del t aCount

5.2.1.76. NFRecordRemoveDoubleCore Function

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

NResult N_API NFRecor dRenmpveDoubl eCor e(
HNFRecord hRecord,
NI nt i ndex
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Parameters
hRecor d [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

hRecordisNULL.

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
5.2.1.77. NFRecordRemoveMinutia Function

Removes the minutia at the specified index of the NFRecord.
NResul t N_API NFRecor dRenmpveM nuti a(

HNFRecor d hRecord,
NI nt i ndex

Parameters

hRecord [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:
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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

5.2.1.78. NFRecordSaveToMemory Function

Packs the NFRecord into the specified memory buffer.

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

Parameters

hRecord [in] Handle to the NFRecord object.

buf fer [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
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:
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Error Code

Condition

N_E_ARGUMENT

buf f er isnot NULL and buf f er 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 f er Si ze isnot
ZEero.

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 cal cul ated with NFRe-

cordGet 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

NFRecord Module | HNFRecord | NFRecor dGet Si ze | NFRecor dCr eat eFrom

Menory

5.2.1.79. NFRecordSaveToMemoryV1 Function

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

NResult N_API NFRecor dSaveToMenor yV1(
HNFRecor d hRecord,
void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
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NSi zeType * pSize

Parameters
hRecord [in] Handle to the NFRecord object.
buf fer [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
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 zeis
less than size required to store packed
NFRecord.

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

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 zeV1 function.

If buf f er isnot NULL, buf f er Si ze must not be less than value cal culated with NFRe-
cor dGet Si zeV1 function.

Note that blocked orientations are not packed by default.
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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 dCet -
Si zeVl

5.2.1.80. NFRecordSetCbheffProductType Function

Sets the Cbeff product type.

NResult N_API NFRecor dSet Chef f Product Type(
HNFRecor d hRecord,
NUShort val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] 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 hRecordisNULL.
See Also

NFRecord Module | HNFRecord | NFRecordGetChbeff Product Type NFRecordGetCbeffPro-
ductTypeMem

5.2.1.81. NFRecordSetCore Function

Sets a NFCore at the specified index of the NFRecord.
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NResul t N_API NFRecor dSet 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 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
equal 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

5.2.1.82. NFRecordSetCoreCapacity Function

Sets the number of cores that the NFRecord can contain.

NResul t N_API NFRecor dSet Cor eCapaci t y(
HNFRecor d hRecord,
NI nt val ue

Parameters
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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

5.2.1.83. NFRecordSetDelta Function

Setsa NFDelta at the specified index of the NFRecord.

NResult N_API NFRecor dSet Del t a(
HNFRecord hRecord,
NI nt i ndex,
const NFDelta * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.
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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-

GetDelta

5.2.1.84. NFRecordSetDeltaCapacity Function

Sets the number of deltas that the NFRecord can contain.

NResult N_API NFRecor dSet Del t aCapaci t y(

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

contain.

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 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

5.2.1.85. NFRecordSetDoubleCore Function

Sets aNFDoubleCore at the specified index of the NFRecord.

NResul t N_API NFRecor dSet Doubl eCor e(
HNFRecor d 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.

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

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

5.2.1.86. 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.

N_E_ARGUMENT OUT OF RANGE

val ue islessthan double core count ob-
tained using NFRecor dGet Doubl e-
Cor eCount function.
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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 always 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

5.2.1.87. NFRecordSetG Function

Sets the G of the NFRecord.

NResul t N_API NFRecor dSet
HNFRecor d 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 hRecordisNULL.
Remarks

Gisaglobal 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 isridge density.

See Also
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NFRecord Module | HNFRecord | NFRecor dGet G

5.2.1.88. NFRecordSetlmpressionType 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

hRecordisNULL.

See Also

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

5.2.1.89. NFRecordSetMinutia Function

Setsa NFMinutia at the specified index of the NFRecord.

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

Parameters

hRecor d

[in] Handle to the NFRecord object.
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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
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-
cordGetM nutia

5.2.1.90. NFRecordSetMinutiaCapacity Function

Sets the number of minutiae that the NFRecord can contain.

NResult N_API NFRecordSet M nuti aCapaci ty(
HNFRecord hRecord,

NI nt val ue
I
Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of minutiae NFRecord can
contain.

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 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

5.2.1.91. 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.

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

5.2.1.92. NFRecordSetMinutiaNeighbor Function

Sets a NFMinutiaNe ghbor at the specified index of the minutia at the specified index of the

NFRecord.

NResul t N_API NFRecor dSet M nut i aNei ghbor (

HNFRecor d hRecord,
NI nt m nuti al ndex,
NI nt i ndex,

const NFM nuti aNei ghbor * 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 neighbor to set.

pVal ue

[in] Pointer to the NFMinutiaNe ghbor 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.

N_E ARGUMENT OUT OF RANGE

m nut i al ndex islessthan zero or greater
than or equal to minutia count obtained us-
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Error Code Condition

ing NFRecor dGet M nut i aCount func-
tion.

_Or_

i ndex islessthan zero or greater than or
equal to minutia neighbor count obtained us-
ing NFRecor dGet M nut i aNei ghbor -
Count function.

See Also

NFRecord Module | HNFRecord | NFMinutiaNeighbor | NFRecor dGet M nut i aCount |
NFRecor dGet M nut i aNei ghbor Count | NFRecor dGet M nut i aNei ghbor

5.2.1.93. NFRecordSetPatternClass Function

Sets the pattern class of the NFRecord.

NResul t 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.

See Also
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NFRecord Module | HNFRecord | NFPatternClass | NFRecor dGet Pat t er nCl ass

5.2.1.94. NFRecordSetPosition Function

Sets the finger position of the NFRecord.

NResult N_API NFRecor dSet Positi 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 hRecordisNULL.
See Also

NFRecord Module | HNFRecord | NFPosition | NFRecor dGet Posi ti on

5.2.1.95. NFRecordSetQuality Function

Sets the quality of the NFRecord.

NResul t N_API NFRecordSet Quality(
HNFRecord hRecord,
NByt e val ue

Parameters

hRecord [in] Handle to the NFRecord object.
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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

5.2.1.96. NFRecordSetRidgeCountsType Function

Sets the ridge counts type the NFRecord contains.

NResul t 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

hRecordisNULL.
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See Also

NFRecord Module | HNFRecord | NFRidgeCountsType | NFRecor dGet Ri dgeCount -
sType

5.2.1.97. NFRecordSortMinutiae Function

Sorts minutiae in NFRecord by the specified order.

NResul t N_API NFRecordSortM nuti ae(
HNFRecor d hRecord,
NFM nut i aOr der order

Parameters
hRecord [in] Handle to the NFRecord object.
or der [in] Specifies minutia order.

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 Vaueor der isincorrect.
N_E_ARGUMENT_NULL hRecor d isNULL.

See Also

NFRecord Module | HNFRecord | NFMinutiaOrder

5.2.1.98. NFRecordTruncateMinutiae Function

Truncates minutiae in NFRecord by pedling off the minutiae convex hull while minutia count

is greater than the specified maximal count.

NResult N_API NFRecordTruncateM nuti ae(
HNFRecord hRecord,
NI nt maxCount
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Parameters
hRecor d [in] Handle to the NFRecord object.
max Count Maximal minutia count to be present in the
NFRecord after truncation.

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 max Count islessthan zero or greater than
NFR_MAX_MINUTIA_COUNT.

See Also

NFRecord Module | HNFRecord | NFRecordAddMinutia

5.2.1.99. NFRecordTruncateMinutiaeByQuality Function

Truncates minutiae in NFRecord by removing minutiae which NFMinutia.Quality field value
isless than the specified threshold while minutia count is greater than the specified maximal
count.

NResult N_API NFRecordTruncateM nuti aeByQuality(
HNFRecord hRecord,
NByt e t hreshol d,
NI nt maxCount

Parameters
hRecord [in] Handle to the NFRecord object.
t hreshol d Specifies minima NFMinutia.Quality field
value of minutiae not to be removed.
max Count Maximal minutia count to be present in the
NFRecord after truncation.
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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 OUT OF RANGE

max Count islessthan zero or greater than
NFR_MAX_MINUTIA_COUNT.

N_E_ARGUMENT NULL

hRecordisNULL.

N_E_ARGUMENT OUT OF RANGE

t hr eshol d isincorrect.

N_E_INVALID_OPERATION

Minutiaformat is not NFMinutia-
Format.nfmfHasQuality.

Remarks

Minutia count after truncation may be greater than max Count if there is no enough minutiae

with quality lessthant hr eshol d.

See Also

NFRecord Module | HNFRecord | NFRecor dAddM nut i a

5.2.1.100. NFRidgeCountsType Enumeration

Specifies the type of ridge counts contained in a NFRecord.

typedef enum NFRi dgeCountsType_ { } NFRi dgeCount sType;

Members

nfrct Ei ght Nei ghbor s

The NFRecord contains ridge counts to
closest minutiain each of the eight sectors
of each minutia. First sector starts at minutia
angle.

nf rct Ei ght Nei ghbor sWt h-
I ndexes

The NFRecord contains ridge counts to
eight neighbors of each minutia.

nf r ct Four Nei ghbor s

The NFRecord contains ridge counts to
closest minutiain each of the four sectors of
each minutia. First sector starts at minutia
angle.
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nfr ct Four Nei ghbor sWt hl ndexes | The NFRecord contains ridge counts to four
neighbors of each minutia.

nfrct None The NFRecord does not contain ridge
counts.
nfrct Unspecified For internal use.
Remarks

Extracted template with nfrctEightNeighborswWithlndexes parameter is bigger than the tem-
plate extracted with nfrctEightNeighbors parameter. Templates extracted with nfrctEight-
NeighborsWithindexes parameter is faster than the templates extracted with nfrctEightNeigh-
bors parameter.

Extracted template with nfrctFourNe ghborsWithlndexes parameter is bigger than the tem-
plate extracted with nfrctFourNe ghbors parameter. Templates extracted with
nfrctFourNeighborswithlndexes parameter is faster than the templates extracted with
nfrctFourNeighbors parameter.

See Also

NFRecord Module

5.3. NImages Library

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

Import library: Nl mages. dl | . |ib.

DLL: Nl mages. dl | .

Requirements:

e NCore.dlI.

Linux
Shared object: | i bNI mages. so.
Requirements:

* | i bNCor e. so.
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Modules

Bmp Provides functionality for loading and sav-
ing images in BMP format.

Jpeg Provides functionality for loading and sav-
ing images in JPEG 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-

tiona functionality.

NMonochromel mage

Provides functionality for managing 1-bit
monochrome images.

NPixel Format Provides functionality for working with im-
age pixel format.

NRgblmage Provides functionality for managing 24-bit
RGB images.

Tiff Provides functionality for loading imagesin

TIFF format.

5.3.1. Bmp Module

Provides functionality for loading and saving images in BMP format.

Header file: Brp. h.

Functions

BnpLoadl mageFrontFi |l e

L oads image from BMP file.

BnpLoadl mageFr omHBi t map

L oads image from Windows HBITMAP.

BrnpLoadl mageFr onVenory

L oads image from memory buffer contain-
ing BMPfile.

BnpSavel mageToFi | e

Savesimageto filein BMP format.

BnpSavel mageToHBI t map

Saves image to Windows HBITMAP.

BnmpSavel nrageToMenory

Saves image to memory buffer in BMP
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format.

See Also

NImages Library

5.3.1.1. 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 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

Bmp Module | HNImage | BpLoadl mageFr omvenor y | BrpLoadl nageFr onHBi t -
map | BhrpSavel mageToFi | e
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5.3.1.2. BmpLoadlimageFromHBitmap Function

Note
Thisfunction is available only on Windows.

L oads image from Windows HBITMAP.

NResul t 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 pH mage isNULL.
Remarks

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

Bmp Module | HNImage | BpLoadl mageFr onFi | e | BrpLoadl nageFr omvenory |
BnpSavel mageToHBI t map

5.3.1.3. BmpLoadlmageFromMemory Function

L oads image from memory buffer containing BMP file.

NResult N_API BnpLoadl mageFr oniVenor y(
const void * buffer,
NSi zeType bufferLengt h,
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HNI mage * pHI mage

Parameters
buf fer [in] Pointer to memory buffer.
buf f er Lengt h [in] Length of memory buffer.
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
buf f er isNULL and buf f er Lengt h is
not equal to zero.

_Or_

pH 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 thelibrary.
See Also

Bmp Module | HNImage | BnpLoadl mageFr onFi | e | BpLoadl nageFr onHBi t map |
BnpSavel nrageToMenory

5.3.1.4. BmpSavelmageToFile Function

Savesimageto filein BMP format.

NResul t N_API BnpSavel mageToFi | e(
HNI mrage hl nage,
const NChar * szFil eNanme
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Parameters

hl mage

[in] Handle to image.

szFi | eName

[in] Points to string that specifies file 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 mageFrontFi | e

5.3.1.5. BmpSavelmageToHBitmap Function

Note

Thisfunction is available only on Windows.

Saves image to Windows HBITMAP.

NResul t N_API BnpSavel mageToHBi t map(
HNI mrage hl nage,
NHandl e * pHandl e

Parameters
hl mage [in] Handle to image.
pHandl e [out] Pointer to NHandle that receives

handle to created Windows HBITMAP.
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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 pHandl e isNULL.

Remarks

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

See Also

Bmp Module | HNImage | BhpSavel mageToFi | e | BhrpSavel mageToMenory Bnp-

Loadl mageFr onHBi t map

5.3.1.6. 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 * pBufferlLength

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.

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

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 | BnpSavel mageToFi | e | BrpSavel nageToHBi t map | Bm

pLoadl mageFr omvenory
5.3.2. Jpeg Module

Provides functionality for loading and saving images in JPEG format.

Header file: Jpeg. h.

Functions

JpegLoadl mageFronFi | e

L oads image from JPEG file.

JpegLoadl mageFr omvenory

L oads image from memory buffer contain-
ing JPEG file.

JpegSavel mageToFi |l e

Savesimageto filein JPEG format with
specified bitrate.

JpegSavel mageToMenory

Saves image to memory buffer in JPEG
format with specified bitrate.

Macros

JPEG_DEFAULT_QUALITY

Specifies default JPEG quality.

See Also
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NImages Library

5.3.2.1. JpegLoadlmageFromFile Function

L oads image from JPEG file.

NResul t N_API JpegLoadl nageFrontFi | e(
const NChar * szFil eNane
HNI mage * pHI mage

Parameters
szFi | eNane [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 szFi | eNanme or pHI nage isNULL.

N_E FORMAT Format of file specified by szFi | eNane is
invalid.

See Also

Joeg Module | HNImage | JpegLoadl mageFr omvenory | JpegSavel mageToFi | e

5.3.2.2. JpegLoadimageFromMemory Function

L oads image from memory buffer containing JPEG file.

NResul t N_API JpeglLoadl mageFr onmVenor y(
const void * buffer,
NSi zeType bufferLength,
HNI mage * pHI mage

Parameters
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buf fer

[in] Pointer to memory buffer.

buf f er Lengt h

[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 h is
not equal to zero.

_Or_

pH mage isNULL.

N_E _FORMAT

Format of file contained in buffer specified
by buf f er isinvalid.

See Also

Joeg Module | HNImage | JpegLoadl mageFr onFi | e | JpegSavel mageToMenory

5.3.2.3. JpegSavelmageToFile Function

Saves image to file in JPEG format with specified bitrate.

NResul t N_API JpegSavel mageToFi | e(
HNI mage hl mage,
NI nt quality,
const NChar * szFil eNane

Parameters
hl mage [in] Handle to image.
qual ity [in] Specifies quality of JPEG image.

szFi | eNane

[in] Points to string that specifiesfile name.
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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.

See Also

Joeg Module | HNImage | JPEG_DEFAULT_QUALITY |JpegSavel mageToMenory |

JpegLoadl mageFronFil e

5.3.2.4. JpegSavelmageToMemory Function

Saves image to memory buffer in JPEG format with specified bitrate.

NResul t N_API JpegSavel mageToMenor y(
HNI mage hl mage,
NI nt quality,
void * * pBuffer,
NSi zeType * pBufferLength

Parameters

hl mage [in] Handle to image.

qual ity [in] Specifies quality of JPEG 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 mage, pBuf f er or pBuf f er Lengt h
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Error Code Condition
iSNULL.

N_E OUT_OF MEMORY There was not enough memory to allocate
memory buffer.

Remarks

Memory buffer allocated by the function must be deallocated using NFr ee function when it
isno longer needed.

See Also

Jpoeg Module | HNImage | JPJEG_DEFAULT_QUALITY |JpegSavel nageToFi | e |
JpegLoadl mageFr omvenory

5.3.3. NGrayscalelmage Module
Provides functionality for managing 8-bit grayscale images.

Header filee NG ayscal el nage. h.

Functions

NG ayscal el mageGet Pi xel Retrieves value of pixel at the specified co-
ordinates in 8-hit 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
NImages Library | NImage Module
5.3.3.1. NGrayscalelmageGetPixel Function

Retrieves value of pixel at the specified coordinates in 8-bit grayscale image.

NResul t N_API NG ayscal el mageGet Pi xel (
HNI mrage hl nage,
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NUl nt X,
NUI nt vy,
NByte * 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

NGrayscalelmage Module | HNImage | NG ayscal el mageSet Pi xel

5.3.3.2. NGrayscalelmageSetPixel Function

Sets value of pixel at the specified coordinates in 8-bit grayscale image.

NResul t N_API NGrayscal el mageSet Pi xel (

HNI mage hl nage,
NUl nt X,
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NUI nt vy,
NByt e val ue

Parameters

hl mage [in] Handle to image.

X [in] Specifies x-coordinate of the pixel.
y [in] Specifies y-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
5.3.4. NImageFormat Module

Provides functionality for loading and saving images in format-neutral way.
Header file: Nl mageFor mat . h.

Functions
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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.

Nl mageFormat Get Fi l eFil ter

Retrievesfilefilter of the image 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 mageFr onti | e

L oads image from file of specified image
format.

NI mageFor mat Loadl mageFr omt
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.

See Also

NImages Library | NImage Module

5.3.4.1. NImageFormatCanRead Function
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Retrieves a value indicating whether the image format supports reading.

NResul t N_API NI nageFor nat CanRead(
HNI mageFor mat hl nageFor nat ,
NBool * pVal ue

Parameters

hl mageFor mat

[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 nmat or pVal ue isNULL.

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanWi t e

5.3.4.2. NImageFormatCanWrite Function

Retrieves a value indicating whether the image format supports writing.

NResult N_API N mageFor mat CanWi t e(
HNI mageFor mat  hl mageFor nmat ,
NBool * pVal ue

Parameters

hl mageFor mat

[in] Handle to image format.

pVal ue

[out] Pointer to NBool that receives value
indicating whether the image format sup-
ports writing.
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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 mageFor mat or pVal ue isNULL.
See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanRead

5.3.4.3. NimageFormatGetBmp Function

Retrieves BMP image format.

NResul t N_API NI mageFor mat Get Bnp(
HNI mageFor mat * pVal ue

)

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.
See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat Get Ti f f

5.3.4.4. NiImageFormatGetDefaultFileExtension Function

Retrieves default file extension of the image format.
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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 nat [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 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

5.3.4.5. NImageFormatGetFileFilter Function

Retrievesfile filter of the image format.

NResul t N_API NI nmageFormat Get Fil eFi | ter (
HNI mageFor mat  hl mageFor nmat ,
NChar * pVal ue

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.
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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, 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

5.3.4.6. 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.

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
equal to supported image format count. See
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Error Code Condition

NI mageFor mat Get For mat Count .

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat Get For mat Count

5.3.4.7. NImageFormatGetFormatCount Function

Retrieves number of supported image formats.

NResul t N_API NI mageFor mat Get For mat Count (
Nl 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 | NIl mageFor mat Get For mat

5.3.4.8. NImageFormatGetName Function

Retrieves name of the image format.

NResul t N_API NI mageFor mat Get Name(
HNI mageFor mat hl nageFor nat ,
NChar * pVal ue
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Parameters
hl mageFor mat [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 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

5.3.4.9. 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
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

pVal ue isNULL.

See Also

NImageFormat Module | HNImageFormat | NIl mageFor mat Get Bnp

5.3.4.10. 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 nageFor nat
const NChar * szFil eNane,
HNI mage * pHI mage

Parameters

hl mageFor mat

[in] Handle to image format.

szFi | eName

[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-
For mat does not support reading.

Copyright © 2005 - 2007 Neurotechnologija 146




Reference (C/C++)

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanRead | HNImage | NI m
ageFor mat Loadl nageFr omvenory | Nl mageFor mat Savel mageToFi | e

5.3.4.11. NImageFormatLoadlmageFromMemory Function

L oads image from the memory buffer containing file of specified image format.

NResul t N_API NI nmageFor nat Loadl mageFr omvenor y(

HNI mageFor mat hl nageFor nat ,
void * buffer,

NSi zeType buf fer 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 er Lengt h

[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 h is
not equal to zero.

N_E _FORMAT

Format of file contained in buffer specified
by buf f er isinvalid for specified image
format.

N_E_NOT_SUPPORTED

Image format specified by hl nage-
For mat does not support reading.
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See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanRead | HNImage | NI m
ageFor mat Loadl nageFr onti | e | Nl mageFor mat Savel mageToMenory

5.3.4.12. NImageFormatSavelmageToFile Function

Saves image to the file in specified format.

NResul t N_API NI nmageFor nat Savel mageToFi | e(
HNI mageFor mat hl nageFor nat ,
HNI mrage hl nage,
const NChar * szFil eNanme

Parameters

hl mageFor nat [in] Handle to image format.

hl mage [in] Handle to image.

szFi | eNane [in] Points to string that specifies file 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-
Nane isNULL.

N_E_NOT_SUPPORTED
Image format specified by hl mage-
For mat does not support writing.

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanW i t e | HNImage | NIl m
ageFor mat Savel mageToMenory | Nl mageFor mat Loadl mageFr onFi | e

5.3.4.13. NImageFormatSavelmageToMemory Function

Saves image to the memory buffer in specified format.
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NResul t N_API NI nmageFor 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 hisNULL.

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.

See Also

NImageFormat Module | HNImageFormat | Nl mageFor mat CanW i t e | HNImage | NIl m
ageFor mat Savel mageToFi | e | Nl mageFor mat Loadl mageFr omvenory

5.3.4.14. NImageFormatSelect Function

Retrieves supported image format registered with file extension of specified file name and
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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 nageFor mat

Parameters
szFi | eNane [in] Points to string that file name.
fileAccess [in] Specifiesthat image format should sup-
port reading, writing or both.
pH 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 fil eAccess 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 | eNane then handle returned viapHI nage-
For mat isNULL.

See Also

NImageFormat Module | HNImageFormat | NFileAccess | NI mageFor mat Get For mat -
Count | NIl mageFor mat Get For mat

5.3.5. NImage Module

Provides functionality for managing images.
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Header file: Nl nage. h.

Functions

NI mageCl 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 pixelsto it.

NI mageCr eat eFronti |l e

Creates (loads) an image from file of spe-
cified format.

Nl mageCr eat eFr oml nage

Creates an image from specified image with
specified pixel format and stride.

Nl 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 theimage is 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.

Nl 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 the image.

Nl mageGet Stri de

Retrieves stride (size of one row) of theim-
age.

NI mageGet Ver t Resol uti on

Retrieves vertical resolution of the image.

NI mageGet W dt h

Retrieves width of the image.

NI mageSaveToFi | e

Saves the image to the file of specified
format.
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Types

HNImage Handle to image.

See Also

NImages Library | NMonochromel mage Module | NGrayscalel mage Module | NRgblmage
Module | NImageFormat Module

5.3.5.1. NImageClone Function

Creates anew image that is a copy of specified image.

NResul t N_API NI maged oneg(
HNI mage hl nage,
HNI rage * pHCQ onedl mage

Parameters

hl mage [in] Handle to the image.

pHC onedl 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_NULL hl mage or pHCl onedl nage isNULL.
Remarks

Created image must be deleted using NI nageFr ee function.
See Also

NImage Module | HNImage | Nl rageFr ee | Nl mageCr eat e

5.3.5.2. NImageCreate Function
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Creates an image with specified pixel format, size, stride and resolution.

NResult N_API NI nmageCr eat e(
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 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

Z€Ero.

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 theimage.

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-

st ri de isnot zero and isless than minimal
value for specified pixel format and width.

N_E_ARGUMENT NULL

pHI mage isNULL.

N_E_ARGUMENT OUT_OF RANGE

wi dt h or hei ght iszero.
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Error Code

Condition

_Or_

hor zResol uti on orvert Resol u-
ti on islessthan zero.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

If st ri de iszero then image stride is automatically calculated. For more information on im-

age stride see NIl nageGet St ri de function.

Created image must be deleted using NI nageFr ee function.

hor zResol uti on andvert Resol uti on can be zero if resolution is not applicable for

the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat eW apper |Nl mageCr e-
at eFronDat a | Nl nrageCr eat eFr onl mage | Nl mageCr eat eFr onFi | e | Nl mage-

Cl one | Nl mageGCet Stri de

5.3.5.3. NImageCreateFromData Function

Creates an image with specified pixel format, size, stride and resolution and copies specified

pixelstoit.

NResult N_API NI 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 uti on,
NSi zeType srcStri de,
const void * srcPixels,
HNI mage * pHI mage

Parameters

pi xel For mat

[in] Specifies pixel format of the image.

w dt h

[in] Specifies width of the image.

hei ght

[in] Specifies height of the image.
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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.

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
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If st ri de iszero then image stride is automatically calculated. For more information on im-
age stride see NIl nageGet 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 canbe zeroif resolution is not applicable for
the image.

See Also

NImage Module | HNImage | Nl mageFr ee | Nl mageCr eat e | Nl mrageCr eat eW ap-
per | Nl mageGet St ri de | Nl mageCet Pi xel s

5.3.5.4. NImageCreateFromFile Function

Creates (loads) an image from file of specified format.

NResult N_API N mageCreat eFronti | e(
const NChar * szFil eNane,
HNI mageFor mat  hl mageFor mat ,
HNI mage * pHI mage

Parameters
szFi | eNane [in] Points to string that specifies file name.
hl mageFor mat [in] Handle to the image format of thefile.
Can be NULL.
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_NULL szFi | eNanme or pHI nage isNULL.

N_E FORMAT Format of file specified by szFi | eNane is
invalid for specified image format.
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Error Code

Condition

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

5.3.5.5. 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 mage hSrcl nage,
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.
hSr cl mage [in] Handle to image used as source for the

image.
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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 deisnot 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.

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.

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

5.3.5.6. NImageCreateFromIimageEx Function

Creates an image from specified image with specified pixel format, stride and resolution.

NResul t N_API NI mageCreat 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 uti on,
HNI mrage hSrcl nage,
HNI mage * pHI mage

Copyright © 2005 - 2007 Neurotechnologija 158




Reference (C/C++)

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 uti on

[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-
st ri 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.

N_E_ARGUMENT OUT_OF RANGE

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 nageGet St ri de function.

Created image must be deleted using NI nageFr ee function.
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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 mrageFr ee | Nl mageCr eat e | Nl mageCr eat eFr o-
m mage | Nl mageCl one | Nl nageGet Stri de

5.3.5.7. NImageCreateWrapper Function

Creates an image wrapper for specified pixels with specified pixel format, size, stride and res-
olution.

NResult N_API NI nageCr 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 mrage * 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 the image.

hor zResol uti on [in] Specifies horizontal resolution in pixels
per inch of the image.

vert Resol ution [in] Specifies vertical resolution in pixels
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.
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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 pi xel For mat hasinvalid value.
- Or -

st ri 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 mageCet -
Pi xel s function.

Created image must be deleted using NI nageFr 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.

hor zResol uti on andvert Resol uti on can be zeroif resolution is not applicable for
the image.

See Also

NImage Module | HNImage | Nl mrageFr ee | Nl mageCr eat e | Nl mageCr eat eFrom
Dat a | Nl mageGet St ri de | Nl mageCet Pi xel s

5.3.5.8. NImageFree Function

Deletes the image. After the image is deleted the specified handleis no longer valid.

voi d N_API NI mageFree(
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HNI mage hl mage

Parameters

hl mage [in] Handle to the image.

Remarks

If hl mage isNULL does nothing.

See Also

NImage Module | HNImage | Nl mrageCr eat e
5.3.5.9. NImageGetHeight Function

Retrieves height of the image.

NResul t N_API NI nageCet Hei ght (
HNI mrage hl nage,
NUl nt * pVal ue

Parameters

hl mage [in] Handle to the image.

pVal ue [out] Pointer to NUInt that receives height
of theimage.

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 mageGet W dt h
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5.3.5.10. NImageGetHorzResolution Function

Retrieves horizontal resolution of the image.

NResul t N_API NI nmageGet 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 meansthat it is not applicable for the image.
See Also

NImage Module | HNImage | Nl nrageGet Ver t Resol uti on

5.3.5.11. NImageGetPixelFormat Function

Retrieves pixel format of the image.

NResul t N_API N mageCet Pi xel For mat (
HNI mage hl nage,
NPi xel Format * pVal ue

Parameters
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hl mage [in] Handle to the image.

pVal ue [out] Pointer to NPixelFormat 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

5.3.5.12. NImageGetPixels Function

Retrieves pointer to memory block containing pixels of the image.

NResul t N_API NI mageCet Pi xel s(
HNI mage hl nmage,
void * * pVal ue

Parameters
hl mage [in] Handle to the image.
pVal ue [out] Pointer to void * that receives pointer
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.
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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 asimage

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 mageGCet St ri de, and Nl mageGet Si ze functions.

See Also

NImage Module | HNImage | Nl mnageGet Pi xel For mat | Nl mageGet W dt h [ NI m
ageGet Hei ght | Nl mageGet St ri de | Nl mageCet Si ze

5.3.5.13. NImageGetSize Function

Retrieves size of memory block containing pixels of the image.

NResult N_API Nl nmageCet Si ze(
HNI mage 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.

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 mageCGet Hei ght and NIl mageGet St ri de functions.
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See Also
NImage Module | HNImage | Nl mrageGet Hei ght | Nl mageGet Stri de
5.3.5.14. NImageGetStride Function

Retrieves stride (size of one row) of the image.

NResult N_API Nl nmageCet Stri de(
HNI mage hl mage,
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.
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 mageGet W dt h functions.

See Also

NImage Module | HNImage | NPixelFormatGetRowSize | Nl mageCet Pi xel For mat |
NI mageGet W dt h | Nl mageCet Si ze

5.3.5.15. NImageGetVertResolution Function

Retrieves vertical resolution of the image.

NResul t N_API NI nageCet Vert Resol uti on(
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HNI mrage 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

5.3.5.16. NImageGetWidth Function

Retrieves width of the image.

NResul t N_API N mageGet W dt h(
HNI mrage 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.
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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.
See Also

NImage Module | HNImage | Nl mageGet Hei ght | NI nageGet Stri de

5.3.5.17. NImageSaveToFile Function

Saves the image to the file of specified format.

NResul t N_API NI mageSaveToFi | e(
HNI mage hl mage,
const NChar * szFil eNane,
HNI mageFor mat  hl mageFor nat

Parameters

hl mage [in] Handle to NImage object.

szFi | eNane [in] Points to string that specifies file name.

hl mageFor nat [in] Handle to the image format of thefile.
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 hl mage or szFi | eNanme isNULL.
N_E NOT_SUPPORTED hl mageFor mat isNULL and none of

supported image formats is registered with
file extension of szFi | eNane.
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Error Code Condition

- Or -

hl mageFor mat isNULL and image
format registered with file extension of sz-
Fi | eName does not support writing.

- Or -

Image format specified by hl mage-
For mat does not support writing.

Remarks
If hl mageFor mat isNULL image format is selected by file extension of szFi | eNane.
See Also

NImage Module | HNImage | Nl mageCr eat eFr onFi | e | Nl mageFor mat CanWite

5.3.6. NImages Module

Provides library registration and other additional functionality.

Header file: Nl mages. h.

Functions

NI magesCGet Grayscal eCol or W ap- | Creates color wrapper for grayscale image.
per

See Also

NImages Library

5.3.6.1. NImagesGetGrayscaleColorWrapper Function

Creates color wrapper for grayscale image.

NResul t N_API Nl magesGet Grayscal eCol or W apper (
HNI mage hl nage,
NRgb mi nCol or,
NRgb maxCol or,
HNI mage * pHDst | mage
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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.

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

5.3.7. NMonochromelmage Module
Provides functionality for managing 1-bit monochrome images.

Header file: NMonochr onel mage. h.
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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-
ates in 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 onre.

See Also

NImages Library | NImage Module

5.3.7.1. NMonochromelmageGetPixel Function

Retrieves value of pixel at the specified coordinates in 1-bit monochrome image.

NResul t N_API Nwbnochronel mageCet 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.
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:
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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 one.

Remarks

If pixel isblack then value pVal ue pointsto receives NFalse and if it is white then value re-

ceives NTrue.

See Also

NMonochromelmage Module | HNImage | NMonochr onel mageSet Pi xel

5.3.7.2. 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 nage
NUI nt X,

NUI nt vy,

NBool val ue

Parameters

hl mage [in] Handle to image.

X [in] Specifies x-coordinate of the pixel.
y [in] Specifies y-coordinate of the pixel.
val ue [in] Specifies new pixel 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 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

5.3.8. NPixelFormat Module

Provides functionality for working 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

Checksif specified pixel format isvalid.

Structures

NRgb

Represents an RGB color.

Enumerations

NPixel Format

Specifies pixel format of each pixel in the
image.
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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 pixels with 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

5.3.8.1. NPixelFormat Enumeration

Specifies pixel format of each pixel in the image.

typedef enum NPi xel Format _ { } NPi xel For nat ;

Members

npf G ayscal e

Each pixel valueis 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-bit values representing red,
green and blue color components.
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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
5.3.8.2. 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

5.3.8.2.1. NRgb.Blue Field

Blue component value of this NRgb.

NByt e Bl ue;

See Also
NRgb Structure
5.3.8.2.2. NRgh.Green Field

Green component value of this NRgb.

NByt e G een;

See Also

NRgb Structure
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5.3.8.2.3. NRgb.Red Field

Red component value of this NRgb.

NByt e Red;

See Also

NRgb Structure

5.3.9. NRgblmage Module

Provides functionality for managing 24-bit RGB images.

Header file: NRgbl mage. h.

Functions

NRgbl mageCet Pi xel Retrieves value of pixel at the specified co-
ordinatesin 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
5.3.9.1. NRgblmageGetPixel Function

Retrieves value of pixel at the specified coordinates in 24-bit RGB image.

NResult N _API NRgbl mageCet Pi xel (
HNI mrage hl nage,
NUl nt X,
NUI nt 'y,
NRgb * pVal ue

Parameters
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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 isgreater 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

5.3.9.2. NRgblmageSetPixel Function

Sets value of pixel at the specified coordinates in 24-bit RGB image.

NResul t N_API NRgbl mageSet Pi xel (
HNI mage hl mage,
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.
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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 mageCet Pi xel

5.3.10. Tiff Module

Provides functionality for loading imagesin TIFF format.
Header file: Ti f f. h.

Functions

Ti f f Loadl mageFronFi | e Loads image from TIFF file.

Ti f f Loadl mageFr omVenory L oads image from memory buffer contain-
ing TIFFfile.

See Also

NImages Library

5.3.10.1. TiffLoadlmageFromFile Function
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Loads image from TIFF file.

NResult N_API TiffLoadl mageFrontFil e(
const NChar * szFil eNane,
HNI mage * pHI mage

Parameters
szFi | eNane [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 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 oniVenory

5.3.10.2. TiffLoadlmageFromMemory Function

L oads image from memory buffer containing TIFF file.

NResul t N_API TiffLoadl mageFr omvenor y(
const void * buffer,
NSi zeType bufferLength,
HNI mage * pHI mage

Parameters
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buf fer [in] Pointer to memory buffer.

buf f er Lengt h [in] Length of memory buffer.

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 buf f er isNULL and buf f er Lengt h is
not equal to zero.

_Or_

pH 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 thelibrary.
See Also

Tiff Module | HNImage | Ti f f Loadl mageFronti | e

5.4. FncExtractor Library

Provides functionality for extracting Neurotechnologija Finger Records from fingerprint im-
ages using FingerCell algorithm.

Import library (Windows): FncExtractor.dl | .1ib.

DLL (Windows): FncExtractor. dl I .

Shared object (Linux): I i bFncExt ract or. so.
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Requirements (Windows):

* NCore.dll.
* NFRecord. dl .

Requirements (Linux):

* | i bNCore. so.
* | i bNFRecord. so.

Modules

FncExtractor

Provides functionality for extracting Neuro-
technologija Finger Records (NFRecords)
from fingerprint images using FingerCell al-
gorithm encapsulated in Neurotechnologija
Fingerprint Features Extractor
(FncExtractor) object.

5.4.1. FncExtractor Module

Provides functionality for extracting Neurotechnologija Finger Records (NFRecords) from
fingerprint images using FingerCell algorithm encapsulated in Neurotechnologija Fingerprint

Features Extractor (FncExtractor) object.

Header file: FncExt r act or. h (includes FncExt r act or Par ans. h and FncEx-

tractor Types. h).

Functions

FnceCopyPar anet er s

Copies parameter values from one FncEx-
tractor to another.

FnceCreat e

Creates a FncExtractor.

FnceExt r act

Extracts a packed NFRecord from the image
using the specified FncExtractor.

FnceExt ract Fronl nage

Extracts a packed NFRecord from the NIm-
age using the specified FncExtractor.

FnceExt ract Unpacked

Extracts a NFRecord from the image using
the specified FncExtractor.

FnceExt ract UnpackedFr om mage

Extracts a NFRecord from the NImage using
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the specified FncExtractor.

FnceFast Ext r act End

Ends fast extraction.

FnceFast Extr act Fi ni sh

Finishes fast extraction by extracting a
packed NFRecord from the whole image
used during start of fast extraction using the
specified FncExtractor.

FnceFast Ext ract Fi ni shUnpacked

Finishes fast extraction by extracting a
NFRecord from the whole image used dur-
ing start of fast extraction using the spe-
cified FncExtractor.

FnceFast Ext ract Fi ni shUn-
packedW t hl mage

Finishes fast extraction by extracting a
NFRecord from the whole NImage used
during start of fast extraction using the spe-
cified FncExtractor.

FnceFast Extr act Fi ni shwthlm
age

Finishes fast extraction by extracting a
packed NFRecord from the whole NImage
used during start of fast extraction using the
specified FncExtractor.

FnceFast Extract St art

Starts fast extraction by extracting a packed
NFRecord from a part of the image using
the specified FncExtractor.

FnceFast Extract St art Fr onl nage

Starts fast extraction by extracting a packed
NFRecord from a part of the NImage using
the specified FncExtractor.

FnceFast Extract St art Unpacked

Starts fast extraction by extracting a NFRe-
cord from a part of the image using the spe-
cified FncExtractor.

FnceFast Extract St art Unpacked-
From mage

Starts fast extraction by extracting a NFRe-
cord from a part of the NImage using the
specified FncExtractor.

FnceFr ee

Deletes the FncExtractor. After the object is
deleted the specified handle is no longer val-
id.

FnceGenerali ze

Generalizes count features collections to
single features collection.

FnceCGener al i zeUnpacked

Generalizes count features collections to
single features collection.

FnceCGet MaxTenpl at eSi ze

Retrieves maximal size of packed NFRecord
the specified FncExtractor can extract.
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FnceGet Par anet er

Retrieves value of the specified parameter of
the specified FncExtractor.

Fncel sRegi stered

Checksif FncExtractor library isregistered.

FnceReset

Sets default values for all parameters of the
specified FncExtractor.

FnceSet Par anet er

Sets value of the specified parameter of the
specified FncExtractor.

Enumerations

FnceReturnedlmage

Specifies kind of image returned after ex-
traction using VFExtractor.

FnceTemplateSize

Specifies areturned NFRecord size from
functions. FnceExt r act , FnceEx-
tract From nage, FnceExt r act Un-
packed, FnceExt r act UnpackedFr o-
n mage.

Types

HFncExtractor

Handle to FncExtractor object.

Macros

FNCE_MODE_ATMEL_FINGERCHIP

The mode for Atmel FingerChip sensor.

FNCE_MODE_AUTHENTEC_AES2501B

The mode for AuthenTec AES2501B
Sensor.

FNCE_MODE_AUTHENTEC_AES4000

The mode for AuthenTec AES4000 sensor.

FNCE_MODE_AUTHENTEC_AFS2

The mode for AuthenTec AF-S2 sensor.

FNCE_MODE_BIOMETRIKA_FX2000

The mode for Biometrika FX 2000 scanner.

FNCE_MODE_BIOMETRIKA_FX3000

The mode for Biometrika FX3000 scanner.

FNCE_MODE_BMF_BLP100

The mode for BMF BLP100 scanner.

FNCE_MODE_CROSSMATCH_VERIFIE
R300

The mode for CrossMatch Verifier 300
scanner.
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FNCE_MODE_DIGENT_IZZIX

The mode for Digent 1zzix FD1000 scanner.

FNCE_MODE_DIGITALPERSONA_UAR
EU

The mode for Digital Persona U.are.U scan-
ner.

FNCE_MODE_ETHENTICA

The mode for Ethentica scanner.

FNCE_MODE_FUJTSU_MBF200

The mode for Fujitsu MBF200 scanner.

FNCE_MODE_FUTRONIC_FS80

The mode for Futronic's FS80 scanner.

FNCE_MODE_GENERAL

The general mode.

FNCE_MODE_IDENTICATORTECHNOL
OGY_DF90

The mode for Identicator Technology DF90
scanner.

FNCE_MODE_IDENTIX_DFR2090

The mode for Identix DFR 2090 scanner.

FNCE_MODE_IDENTIX_TOUCHVIEW

The mode for Identix TouchView scanner.

FNCE_MODE_KEYTRONIC_SECUREDE
SKTOP

The mode for Keytronic Secure Desktop
scanner.

FNCE_MODE_LIGHTUNING_LTTC500

The mode for LighTuning LTT-C500 scan-
ner.

FNCE_MODE_NITGEN_FINGKEY_HAM
STER

The mode for NITGEN Fingkey Hamster
scanner.

FNCE_MODE_PRECISEBIOMETRICS 1
00CS

The mode for Precise Biometrics 100CS
scanner.

FNCE_MODE_SECUGEN_HAMSTER

The mode for SecuGen Hamster |11 scanner.

FNCE_MODE_STARTEK_FM200

The mode for Startek FM 200 sensor.

FNCE_MODE_TACOMA_CMOS

The mode for Tacoma CM OS sensor.

FNCE_MODE_TESTECH_BIOI

The mode for Testech Bio-i sensor.

FNCE_MODE_UPEK_TOUCHCHIP

The mode for UPEK TouchChip
TCRU1C/TCRUZ2C sensor.

FNCEP_COPYRIGHT

Identifier specifying library copyright static
read-only parameter of type
N_TYPE_STRING.

FN-
CEP_GENERALIZATION_MAXIMAL_R
OTATION

Maximal rotation of two features collection
to each other. Must be in range 0°..180°.

FN-
CEP_GENERALIZATION_THRESHOLD

Has the same meaning for features general-
ization as
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FNCMP_MATCHING _THRESHOLD
parameter for features matching.

FNCEP_MODE Identifier specifying mode (parameter value
set) parameter of type N_TYPE_UINT.
Parameter value can be one of the
FNCE_MODE_XXX.

FNCEP_NAME Identifier specifying library name static

read-only parameter of type
N_TYPE_STRING.

FNCEP_QUALITY_THRESHOLD

Identifier specifiesimage quality threshold.

FNCEP_RETURNED_IMAGE

Identifier specifying kind of image returned
after extraction parameter of type
N_TYPE_INT. Parameter value can be one
of the FnceReturnedlmage enumeration
members.

FNCEP_TEMPLATE_SIZE

|dentifier specifying template size paramet-
er. Parameter value can be one of the Fn-
ceTemplateSize enumeration members.

FNCEP_USE_QUALITY

If identifier is set to true(parameter of type
N_TYPE BOOL), then functions FnceEx-
tract,FnceExtract From nage,
FnceExt ract Unpacked, FnceEx-

t ract UnpackedFr onl mage determines
the quality of the image. If the image quality
threshold is lower than FN-
CEP_QUALITY_THRESHOLD the func-
tion do not returns templ ate.

FNCEP_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.

FNCEP 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.

See Also
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FncExtractor Library

5.4.1.1. FnceCopyParameters Function

Copies parameter values from one FncExtractor to another.

NResul t N_API FnceCopyPar anet er s(
HFncExt ract or hDst Extract or,
HFncExt ract or hSrcExtractor

Parameters

hDst Ext r act or

[in] Handle to the destination FncExtractor
object.

hSr cExtract or

[in] Handle to the source FncExtractor 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 cExtr act or is
NULL.

See Also
FncExtractor Module | HFncExtractor
5.4.1.2. FnceCreate Function

Creates a FncExtractor.

NResul t N_API FnceCreat e(
HFncExtractor * pHExtractor

DE

Parameters

pHEXt r act or

[out] Pointer to HFncEXxtractor that receives
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handle to created FncExtractor 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 FnceFr ee function.

See Also

FncExtractor Module | HFncExtractor | FnceFr ee

5.4.1.3. FnceExtract Function

Extracts a packed NFRecord from the image using the specified FncExtractor.

NResul t N_API FnceExtract (
HFncExtract 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 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 FncExtractor 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.

N_E_INVALID_OPERATION Fast extraction is started.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.

If imageis of low quality then buf f er isnot used and value received through pSi ze is
zero.

See Also

FncExtractor Module | HFncExtractor | FnceGet MaxTenpl at eSi ze | FnceExt r ac-
t Unpacked | FnceExt r act From mage

5.4.1.4. FnceExtractFromlmage Function

Extracts a packed NFRecord from the NImage using the specified FncExtractor.

NResult N_API FnceExtract From mage(
HFncExtract 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 FncExtractor object.
hl mage [in] Handle to the image.
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position [in] Specifiesfinger position.

I mpr essi onType [in] Specifiesimpression type.

buf f er [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 tionisinvalid.

-or-

i npr essi onType isinvalid.
-or-

buf f er Si ze islessthan needed to store

extracted packed NFRecord.

N_E ARGUMENT_NULL hExt ract or, hl mage, buf f er or
pSi ze isNULL.

N_E INVALID_OPERATION Fast extraction is started.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.
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If imageis of low quality then buf f er isnot used and value received through pSi ze is

Z€Ero.

See Also

FncExtractor Module | HFncExtractor | HNImage | FnceGet MaxTenpl at eSi ze |
FnceExtract |FnceExt ract UnpackedFr om mage

5.4.1.5. FnceExtractUnpacked Function

Extracts a NFRecord from the image using the specified FncExtractor.

NResult N_API FnceExtract Unpacked(
HFncExt ract 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 tion position,

NFI npr essi onType i npressi onType,
HNFRecord * pHRecord

Parameters

hExt r act or [in] Handle to the FncExtractor object.
wi dt h [in] Specifiesimage width.

hei ght [in] Specifiesimage height.

stride [in] Specifieslength 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.

i xel s [in, out] Pointer to memory block containin

p y g
image pixels.

posi tion [in] Specifies finger position.

i npr essi onType

[in] Specifiesimpression type.

pHRecor d

[out] Pointer to HNFRecord that receives
handle to created NFRecord object contain-
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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

strideislessthanw dt h.
-or-

posi tionisinvalid.

-or-

I npr essi onType isinvalid.

N_E_ARGUMENT NULL

hExt ract or, pi xel s or pHRecor d is
NULL.

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.

N_E_INVALID_OPERATION

Fast extraction is started.

Remarks

posi tionandi npressi onType arewritten to extracted NFRecord.

If imageis of low quality then handle received through pHRecor d isNULL.

See Also

FncExtractor Module | HFncExtractor | HNFRecord | FnceExt r act |FnceExt r act Un-

packedFr om mage

5.4.1.6. FnceExtractUnpackedFromIimage Function

Extracts a NFRecord from the NImage using the specified FncExtractor.
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NResult N_API FnceExtract UnpackedFr om mage(
HFncExt ract or hExtractor,
HNI mrage hl nage,
NFPosi tion position,
NFI npr essi onType i npressi onType,
HNFRecord * pHRecord

Parameters

hExt r act or [in] Handle to the FncExtractor object.
hl mage [in] Handle to the image.

position [in] Specifiesfinger position.

i npressi onType

[in] Specifiesimpression type.

pHRecor d

ing extracted template.

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

hl mage isinvalid.
_Or_
posi ti onisinvalid.

_Or_

i mpressi onType isinvalid.

N_E_ARGUMENT NULL

NULL.

hExt ract or, hl mage or pHRecor d is

N_E_INVALID_OPERATION

Fast extraction is started.

Remarks

positionandi npressi onType arewritten to extracted NFRecord.
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If image is of low quality then handle received through pHRecor d isNULL.

See Also

FncExtractor Module | HFncExtractor | HNImage | HNFRecord | FnceExt r act Froml m
age | FnceExt r act Unpacked

5.4.1.7. FnceFastExtractEnd Function

Ends fast extraction.

NResul t N_API FnceFast Ext ract End(
HFncExtract or hExtractor

DE

Parameters

hExt r act or [in] Handle to the FncExtractor 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 r act or, hl mage or pHRecor d is
NULL.
N_E INVALID_OPERATION Fast extraction is not started.
See Also

FncExtractor Module | HFncExtractor | FnceFast Ext r act St ar t Fr ol mage | Fnce-
Fast Ext ract St art UnpackedFr om mage | FnceFast Extract Fi ni shwWthl m
age | FnceFast Ext r act Fi ni shUnpackedW t hl nage

5.4.1.8. FnceFastExtractFinish Function

Finishes fast extraction by extracting a packed NFRecord from the whole image used during
start of fast extraction using the specified FncExtractor.

NResul t N_API FnceFast Extract Fi ni sh(
HFncExtract or hExtractor,
NUShort wi dt h,
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NUShort hei ght,

NSi zeType stri de,
NUShort horzResol uti on,
NUShort vert Resol uti on,
NByte * pixels,

void * buffer,

NSi zeType bufferSize,
NSi zeType * pSize

Parameters

hExt r act or [in] Handle to the FncExtractor object.
W dt h [in] Specifiesimage width.

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. Can be NULL.

buf f er [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.

-0r -
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Error Code Condition

buf f er Si ze islessthan needed to store
extracted packed NFRecord.

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 on orvert Resol u-
t i on isout of supported range.

N_E INVALID_OPERATION Fast extraction is started.

Remarks

If pi xel sisNULL thenwi dt h, hei ght,stri de, horzResol uti onandvert Res-
ol uti on areignored.

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.

If imageisof low quality then buf f er isnot used and value received through pSi ze is
zero.

See Also

FncExtractor Module | HFncExtractor | FnceGet MaxTenpl at eSi ze | FnceFast Ex-
tract Fi ni shUnpacked |FnceFast Ext ract Fi ni shWt hl mage | FnceFast Ex-
tract Start |FnceFast Ext ract End

5.4.1.9. FnceFastExtractFinishUnpacked Function

Finishes fast extraction by extracting a NFRecord from the whole image used during start of
fast extraction using the specified FncExtractor.

NResul t N_API FnceFast Extract Fi ni shUnpacked(
HFncExtract or hExtractor,
NUShort wi dt h,
NUShor t hei ght,
NSi zeType stri de,
NUShort hor zResol uti on,
NUShort vert Resol uti on,
NByte * pixels,
HNFRecord * pHRecord
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Parameters
hExt r act or [in] Handle to the FncExtractor object.
wi dt h [in] Specifiesimage width.
hei ght [in] Specifiesimage height.
stride [in] Specifieslength of theimage 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. Can be NULL.
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 strideislessthanw dt h.

N_E ARGUMENT_NULL hExt ract or, pi xel s or pHRecor d is
NULL.

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.

N_E INVALID_OPERATION Fast extraction is started.

Remarks

Copyright © 2005 - 2007 Neurotechnologija 197



Reference (C/C++)

If pi xel s isNULL thenwi dt h, hei ght,stri de, horzResol uti onandvert Res-
ol ut i on areignored.

If image is of low quality then handle received through pHRecor d isNULL.
See Also

FncExtractor Module | HFncExtractor | HNFRecord | FnceFast Ext r act Fi ni sh |
FnceFast Ext ract Fi ni shUnpackedW t hl mage | FnceFast Ext r act St ar t Un-
packed | FnceFast Ext r act End

5.4.1.10. FnceFastExtractFinishUnpackedWithimage Function

Finishes fast extraction by extracting a NFRecord from the whole NImage used during start
of fast extraction using the specified FncExtractor.

NResult N_API FnceFast Extract Fi ni shUnpackedW t hl mage(
HFncExt ract or hExtractor,
HNI mrage hl nage,
HNFRecord * pHRecord

Parameters
hExt r act or [in] Handle to the FncExtractor object.
hl mage [in] Handle to the image used during start of
fast extraction. Can be NULL.
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.

N_E ARGUMENT_NULL hExt ract or or pHRecor d isNULL.
N_E INVALID_OPERATION Fast extraction is not started.

Copyright © 2005 - 2007 Neurotechnologija 198



Reference (C/C++)

Remarks

If image is of low quality then handle received through pHRecor d isNULL.

See Also

FncExtractor Module | HFncExtractor | HNImage | HNFRecord | FnceFast Ext r act Fi n-

i shWwt hl mage | FnceFast Ext r act Fi ni shUnpacked | FnceFast Extr act -
St art UnpackedFr onml nage | FnceFast Ext ract End

5.4.1.11. FnceFastExtractFinishWithImage Function

Finishes fast extraction by extracting a packed NFRecord from the whole NImage used dur-
ing start of fast extraction using the specified FncExtractor.

NResul t N_API FnceFast Extract Fi ni shWt hl mage(
HFncExtract or hExtractor,
HNI mage hl nage,
void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters

hExt ract or [in] Handle to the FncExtractor object.

hl mage [in] Handle to the image used during start of
fast extraction. Can be NULL.

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.
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Error Code

Condition

N_E ARGUMENT NULL

hExt ract or, buffer orpSi ze is
NULL.

N_E_INVALID_OPERATION

Fast extraction is not started.

Remarks

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.

If image is of low quality then handle received through pHRecor d isNULL.

See Also

FncExtractor Module | HFncExtractor | HNImage | FnceGet MaxTenpl at eSi ze | Fnce-
Fast Ext ract Fi ni shUnpackedW t hl mage | FnceFast Ext r act Fi ni sh |Fnce-
Fast Extract St art Fr oml mage | FnceFast Ext r act End

5.4.1.12. FnceFastExtractStart Function

Starts fast extraction by extracting a packed NFRecord from a part of the image using the

specified FncExtractor.

NResult N _API FnceFast Extract Start (
HFncExt ract or hExtract or,
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,

void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters

hExt ract or [in] Handle to the FncExtractor object.
wi dt h [in] Specifiesimage width.

hei ght [in] Specifiesimage height.

stride [in] Specifieslength of the image row in
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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 mpr essi onType [in] Specifiesimpression type.

buf f er [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.

N_E ARGUMENT_NULL hExt ract or, pi xel s, buffer or
pSi ze 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 onorvert Resol u-
t i on isout of supported range.

N_E_INVALID_OPERATION Fast extraction is started.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
pl at eSi ze function should be used to learn the size needed for alocation.

If imageis of low quality then buf f er isnot used and value received through pSi ze is
zero.

Fast extraction must be either end with FnceFast Ext r act End function or finished with
for example FnceFast Ext ract Fi ni sh function.

See Also
FncExtractor Module | HFncExtractor | FnceGet MaxTenpl at eSi ze | FnceFast Ex-

tract St art Unpacked | FnceFast Extract St art From mage | FnceFast Ex-
tract Fi ni sh|FnceFast Extract End

5.4.1.13. FnceFastExtractStartFromimage Function

Starts fast extraction by extracting a packed NFRecord from a part of the NImage using the
specified FncExtractor.

NResult N_API FnceFast Extract Start Fronl nage(
HFncExt ract or hExtract or,
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 FncExtractor object.
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hl mage [in] Handle to the image.

posi tion [in] Specifiesfinger position.

I npr essi onType [in] Specifiesimpression type.

buf f er [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 mpressi onType isinvalid.
-or-

buf f er Si ze islessthan needed to store

extracted packed NFRecord.

N_E ARGUMENT_NULL hExt ract or, hl mage, buf f er or
pSi ze isNULL.

N_E INVALID_OPERATION Fast extraction is already started.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.

Memory for buf f er must be allocated before calling the function. FnceGet MaxTem
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pl at eSi ze function should be used to learn the size needed for alocation.

If image is of low quality then handle received through pHRecor d isNULL.

Fast extraction must be either end with FnceFast Ext r act End function or finished with
for example FnceFast Ext ract Fi ni shW t hl mage function.

See Also

FncExtractor Module | HFncExtractor | HNImage | FnceGet MaxTenpl at eSi ze | Fnce-

Fast Extract St art UnpackedFr om mage | FnceFast Ext ract St art |Fnce-

Fast Extract Fi ni shWt hl nage | FnceFast Ext ract End

5.4.1.14. FnceFastExtractStartUnpacked Function

Starts fast extraction by extracting a NFRecord from a part of the image using the specified

FncExtractor.

NResult N_API FnceFast Extract St art Unpacked(

HFncExt ract 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 tion position,

NFI npr essi onType i npressi onType,
HNFRecord * pHRecord

Parameters

hExt r act or [in] Handle to the FncExtractor object.
wi dt h [in] Specifiesimage width.

hei ght [in] Specifiesimage height.

stride [in] Specifieslength of theimagerow 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.

i xel s [in, out] Pointer to memory block containin

p y g
image pixels.

posi tion [in] Specifies finger position.
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i mpressi onType [in] Specifiesimpression type.

pHRecor d [out] Pointer to HNFRecord that receives
handle to created NFRecord object contain-
ing extracted templ ate.

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 strideislessthanwi dt h.
- Or -

posi ti onisinvalid.
-Or_

i mpressi onType isinvalid.

N_E ARGUMENT_NULL hExt ract or, pi xel s or pHRecor d is
NULL.

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.

N_E_INVALID_OPERATION Fast extraction is started.

Remarks
positionandi npressi onType arewritten to extracted NFRecord.
If image is of low quality then handle received through pHRecor d isNULL.

Fast extraction must be either end with FnceFast Ext r act End function or finished with
for example FnceFast Ext ract Fi ni shUnpacked function.

See Also
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FncExtractor Module | HFncExtractor | HNFRecord | FnceFast Ext ract St art | Fnce-
Fast Extract St art UnpackedFr om mage | FnceFast Ext r act Fi ni shUn-

packed | FnceFast Ext r act End

5.4.1.15. FnceFastExtractStartUnpackedFromlimage Function

Starts fast extraction by extracting a NFRecord from a part of the NImage using the specified

FncExtractor.

NResult N_API FnceFast Extract St art UnpackedFr om mage(

HFncExt ract or hExtract or,
HNI mrage hl nmage,
NFPosi tion position,

NFI npr essi onType i npressi onType,

HNFRecord * pHRecord

Parameters

hExt r act or [in] Handle to the FncExtractor 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 ti onisinvalid.
-or-

i mpressi onType isinvalid.
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Error Code Condition
N_E ARGUMENT_NULL hExt r act or, hl mage or pHRecor d is
NULL.
N_E_INVALID_OPERATION Fast extraction is already started.
Remarks

positionandi npressi onType arewritten to extracted NFRecord.
If image is of low quality then handle received through pHRecor d isNULL.

Fast extraction must be either end with FnceFast Ext r act End function or finished with
for example FnceFast Ext ract Fi ni shUnpackedW t hl nage function.

See Also
FncExtractor Module | HFncExtractor | HNImage | HNFRecord | FnceFast Ext r act -

Start From mage | FnceFast Ext r act St art Unpacked | FnceFast Ext r act -
Fi ni shUnpackedW t hl mage | FnceFast Ext r act End

5.4.1.16. FnceFree Function

Deletes the FncExtractor. After the object is deleted the specified handle is no longer valid.

voi d N_API FnceFreg(
HFncExt ract or hExtractor

)

Parameters

hExt r act or [in] Handle to the FncExtractor object.

Remarks

If hExt ract or isNULL, does nothing.

See Also

FncExtractor Module | HFncExtractor
5.4.1.17. FnceGeneralize Function

Generalizes count features collections to single features collection.
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NResul t N_API FnceGeneral i ze(
HFncExt 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 * pSize,
NI nt * pBaseTenpl at el ndex

Parameters

hExt r act or

[in] Handle to the FncExtractor 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.

pSi ze [out] Pointer to NSizeType that receives size

of template.

pBaseTenpl at el ndex

Index of main generalization 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

Oneof ar Tenpl at es templateisNULL.

N_E_ARGUMENT NULL

hExtract or, ar Tenpl at es, ar Tem
pl at eSi zes, buf fer, 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.
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Error Code Condition
N_E OUT_OF MEMORY There was not enough memory.
Remarks

If templates can not be generalized then buf f er isnot used, value received through pSi ze
iszero and value received through pBaseTenpl at el ndex is-1.

See Also

FncExtractor Module | HFncExtractor | HNFRecord | FnceExt r act |FnceCGener al -
i zeUnpacked

5.4.1.18. FnceGeneralizeUnpacked Function

Generalizes count features collections to single features collection.

NResul t N_API FnceGeneral i zeUnpacked(
HFncExt ract or hExtractor,
NI nt tenpl at eCount,
const void * * arTenpl ates,
const NSi zeType * arTenpl at eSi zes,
HNFRecord * pHRecord,
NI nt * pBaseTenpl at el ndex

Parameters

hExt r act or [in] Handle to the FncExtractor 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 d [out] Pointer to HNFRecord that receives
handle to created NFRecord object contain-
ing generalized template.

pBaseTenpl at el ndex Index of main generalization template.

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 Oneof ar Tenpl at es templateisNULL.
N_E ARGUMENT_NULL hExtract 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.

Remarks

If templates can not be generalized then value received through pHRecor d isNULL and
value received through pBaseTenpl at el ndex is-1.

See Also

FncExtractor Module | HFncExtractor | HNFRecord | FnceExt r act |FnceGeneral i ze

5.4.1.19. FnceGetMaxTemplateSize Function

Retrieves maximal size of packed NFRecord the specified FncExtractor can extract.

NResul t N_API FnceGet MaxTenpl at eSi ze(
HFncExtract or hExtractor,
NSi zeType * pSize

Parameters
hExt ract or [in] Handle to the FncExtractor 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:
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Error Code Condition
N_E ARGUMENT_NULL hExt ract or or pSi ze isNULL.
See Also

FncExtractor Module | HFncExtractor

5.4.1.20. FnceGetParameter Function

Retrieves value of the specified parameter of the specified FncExtractor.

NResul t N_API FnceGet Par anet er (
HFncExtract or hExtract or,
NUI nt paraneterld,
void * pVal ue

Parameters
hExt r act or [in] Handle to the FncExtractor object. Can
be NULL if retrieving static parameter
value.
paraneterld [in] Identifier of the parameter to retrieve.
pVal ue [out] Pointer to variable that receives para-
meter value.

Return Values

If the function succeeds and par anet er | d specifiesaN_TYPE_STRING type parameter,
and pVal ue isNULL, thereturn 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
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Error Code Condition

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:

FNCEP_COPYRIGHT
FNCEP_GENERALIZATION_THRESHOLD
FNCEP_GENERALIZATION_MAXIMAL_ROTATION
FNCEP_MODE

FNCEP_NAME

FNCEP_USE_QUALITY
FNCEP_QUALITY_THRESHOLD
FNCEP_RETURNED_IMAGE
FNCEP_TEMPLATE_SIZE
FNCEP_VERSION_HIGH
FNCEP_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

FncExtractor Module | HFncExtractor | FnceSet Par anet er

5.4.1.21. FncelsRegistered Function

Checksif FncExtractor library is registered.

NBool N_API Fncel sRegi stered(void);

Return Values
NTrueif library isregistered, NFal se otherwise.
See Also

FncExtractor Module
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5.4.1.22. FnceReset Function

Sets default values for all parameters of the specified FncExtractor.

NResult N_API FnceReset (
HFncExt ract or hExtractor

DE

Parameters

hExtr act or

[in] Handle to the FncExtractor 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

FncExtractor Module | HFncExtractor

5.4.1.23. FnceReturnedimage Enumeration

Specifies kind of image returned after extraction using VFExtractor.

typedef enum FnceRet urnedl nage_ { } FnceRet urnedl nage;

Members

vferi Binari zed

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.
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See Also
FncExtractor Module
5.4.1.24. FnceSetParameter Function

Sets value of the specified parameter of the specified FncExtractor.

NResult N_API FnceSet Par anet er (
HFncExt ract or hExtractor,
NUl nt paraneterld,
const void * pVal ue

Parameters
hExt r act or [in] Handle to the FncExtractor object. Can
be NULL if setting static parameter value.
paraneterl!d [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 INVALID_OPERATION Fast extraction is started.
N_E PARAMETER Parameter ID isinvalid.
Remarks

The following values can be used for par anet er | d:

* FNCEP_GENERALIZATION_THRESHOLD

* FNCEP_GENERALIZATION_MAXIMAL_ROTATION
* FNCEP_MODE

* FNCEP_USE_QUALITY
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* FNCEP_QUALITY_THRESHOLD
» FNCEP_RETURNED_IMAGE
» FNCEP_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 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

FncExtractor Module | HFncExtractor | FnceGet Par anet er

5.4.1.25. FnceTemplateSize Enumeration

Specifies areturned NFRecord size from functions. FnceExt r act , FnceExt r act Fr o-
nm mage, FnceExt r act Unpacked, FnceExt r act UnpackedFr om nage.

typedef enum FnceTenpl ateSi ze_ { } FnceTenpl at eSi ze;

Members
vfetsLarge The large NFRecord size.
vf et sSmal | The small NFRecord size.
See Also

FncExtractor Module

5.5. FncMatcher Library

Provides functionality for comparing Neurotechnologija Finger Records using FaceCell al-
gorithm.

Import library (Windows): Fncivat cher . dl | . 1i b.

DLL (Windows): Fnciat cher. dl | .
Shared object (Linux): | i bFncMat cher . so.

Requirements (Windows):

e NCore.dlI.
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e NFRecord. dl|.

Requirements (Linux):

* | i bNCore. so.
* | i bNFRecord. so.

Modules

FncM atcher

Provides functionality for comparing Neuro-
technologija Finger Records (NFRecords)
using FingerCell algorithm encapsulated in
Neurotechnologija Finger Matcher Fnc
(FncMatcher) object.

5.5.1. FncMatcher Module

Provides functionality for comparing Neurotechnologija Finger Records (NFRecords) using
FingerCell algorithm encapsulated in Neurotechnologija Finger Matcher Fnc (FncMatcher)

object.

Header file: FncMat cher . h (includes FncVat cher Par ans. h and Fncmvat chDe-

tails.h).

Functions

FncnmCopyPar anet er s

Copies parameter values from one
FncMatcher to another.

FncnCr eat e

Creates a FncMatcher.

Fncnmivat chDet ai | sDeseri ali ze

Deseridizes data from buffer into Fncm-
MatchDetails structure.

FncnfFr ee

Deletes the FncMatcher. After the object is
deleted the specified handle is no longer val-
id.

FncmGet Par anet er

Retrieves value of the specified parameter of
the specified FncMatcher.

Fncm denti f yEnd

Ends identification using the specified
FncMatcher.

Fncm dent i f yNext

Compares the specified packed NFRecord
with the one identification was started with
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using the specified FncMatcher.

Fncm dentifyStart

Starts identification with the specified
packed NFRecord using the specified
FncMatcher.

Fncm sRegi st ered

Checksif FncMatcher library is registered.

Fncmvat chDet ai | sFree

Deletes FncmMatchDetails.

FncnmReset

Sets default values for all parameters of the
specified FncMatcher.

Fncnmivat chDet ai | sSeri ali ze

Serializes FncmMatchDetail s structure into
buffer.

FncnSet Par anet er

Sets value of the specified parameter of the
specified FncMatcher.

Fncnverify

Compares two packed NFRecords using the
specified FncMatcher.

Structures

FncmMatchDetails

Represents details of matching performed
with FncMatcher.

Types

HFncM atcher

Handle to FncMatcher object.

See Also

FncMatcher Library

Macros

FNCM_MODE_ATMEL_FINGERCHIP

The mode for Atmel FingerChip sensor.

FNCM_MODE_AUTHENTEC_AES2501B

The mode for AuthenTec AES2501B
Sensor.

FNCM_MODE_AUTHENTEC_AES4000

The mode for AuthenTec AES4000 sensor.

FNCM_MODE_AUTHENTEC_AFS2

The mode for AuthenTec AF-S2 sensor.
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FNCM_MODE_BIOMETRIKA_FX2000

The mode for Biometrika FX 2000 scanner.

FNCM_MODE_BIOMETRIKA_FX3000

The mode for Biometrika FX3000 scanner.

FNCM_MODE_BMF_BLP100

The mode for BMF BLP100 scanner.

FNCM_MODE_CROSSMATCH_VERIFIE
R300

The mode for CrossMatch Verifier 300
scanner.

FNCM_MODE _DIGENT _IZZIX

The mode for Digent 1zzix FD1000 scanner.

FNCM_MODE_DIGITALPERSONA_UA
REU

The mode for Digital Persona U.are.U scan-
ner.

FNCM_MODE_ETHENTICA

The mode for Ethentica scanner.

FNCM_MODE_FUJTSU_MBF200

The mode for Fujitsu MBF200 scanner.

FNCM_MODE_FUTRONIC_FS80

The mode for Futronic's FS80 scanner.

FNCM_MODE_GENERAL

The general mode.

FNCM_MODE_IDENTICATORTECHNO
LOGY_DF90

The mode for Identicator Technology DF90
scanner.

FNCM_MODE_IDENTIX_DFR2090

The mode for Identix DFR 2090 scanner.

FNCM_MODE_IDENTIX_TOUCHVIEW

The mode for Identix TouchView scanner.

FNCM_MODE_KEYTRONIC_SECURED
ESKTOP

The mode for Keytronic Secure Desktop
scanner.

FNCM_MODE_LIGHTUNING LTTC500

The mode for LighTuning LTT-C500 scan-
ner.

FNCM_MODE_NITGEN_FINGKEY HA
MSTER

The mode for NITGEN Fingkey Hamster
scanner.

FNCM_MODE_PRECISEBIOMETRICS 1
00CS

The mode for Precise Biometrics 100CS
scanner.

FNCM_MODE_SECUGEN_HAMSTER

The mode for SecuGen Hamster |11 scanner.

FNCM_MODE_STARTEK_FM200

The mode for Startek FM 200 sensor.

FNCM_MODE_TACOMA_CMOS

The mode for Tacoma CM OS sensor.

FNCM_MODE_TESTECH_BIOI

The mode for Testech Bio-i sensor.

FNCM_MODE_UPEK_TOUCHCHIP

The mode for UPEK TouchChip
TCRU1C/TCRU2C sensors.

FNCMP_COPYRIGHT

Identifier specifying library copyright static
read-only parameter of type
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N_TYPE_STRING.

FNCMP_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%).

FNCMP_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).

FNCMP_MODE Identifier specifying mode (parameter value
set) parameter of type N_TYPE_UINT.
Parameter value can be one of the
FNCM_MODE_XXX.

FNCMP_NAME Identifier specifying library name static

read-only parameter of type
N_TYPE_STRING.

FNCMP_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.

FNCMP_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.

5.5.1.1. FncmCopyParameters Function

Copies parameter values from one FncMatcher to another.

NResul t N_API FncnCopyPar anet er s(
HFncMat cher hDst Mat cher,
HFncMat cher hSrcivat cher

Parameters
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hDst Mat cher

[in] Handle to the destination FncMatcher
object.

hSr cMVat cher

[in] Handle to the source FncMatcher 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
FncMatcher Module | HFncM atcher
55.1.2. FncmCreate Function

Creates a FncMatcher.

NResul t N_API FncnCreat e(
HFncMat cher * pHWVat cher
)

Parameters

pHWVat cher

[out] Pointer to HFncM atcher that receives
handle to created FncMatcher 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

pHMVat cher isNULL.
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Error Code Condition
N_E OUT_OF MEMORY There was not enough memory.
Remarks

Created object must be deleted using Fncnr ee function.

See Also

FncMatcher Module | HFncMatcher | Fncnfr ee

5.5.1.3. FncmMatchDetailsDeserialize Function

Deserializes data from buffer into FncmMatchDetails structure.

NResul t N_API Fncmivat chDet ai | sDeeri al i ze(
conts void * buffer,
NSi zeType BufferlLength,
FncmVat chDetails * * ppMatchDetail s

Parameters
buf f er [in] Pointer to buffer containint serialized
matching details
buf f er Lengt h [in] length of the buffer containing the seri-
alized matching details.
ppMat chDet ai | s [out] Pointer to FncmMatchDetails structure
where the deserialized match details are put.

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

pMat chDet ai | s or pBuf f er isNULL.

N_E_FORMA

Datain buf f er isinconsistent with Fncm-
MatchDetails structure format.
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Remarks

Memory for ppMatchDetails is allocated automatically so after this structure is not nec-
cessary it must be freed using Fncnivat chDet ai | sFr ee function.

See Also
FncMatcher Module | HFncMatcher | FnecmMatchDetails | Fncnivat chDet ai | sFree
5.5.1.4. FncmFree Function

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

void N_API Fncnfree(
HFncVat cher hMat cher

DE

Parameters

hiat cher [in] Handle to FncMatcher object.

Remarks

If hMat cher isNULL, does nothing.

See Also

FncMatcher Module | HFhcMatcher

5.5.1.5. FncmGetParameter Function

Retrieves value of the specified parameter of the specified FncMatcher.

NResul t N_API FncnGet Par anet er (
HFncMat cher hMat cher,
NUI nt paramnet er|d,
void * pVal ue

Parameters
hiat cher [in] Handle to the FncM atcher object. Can
be NULL if retrieving static parameter
value.
paraneterld [in] Identifier of the parameter to retrieve.
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pVal ue [out] Pointer to variable that receives para
meter value.

Return Values

If the function succeeds and par anet er | d specifiesaN_TYPE_STRING type parameter,
and pVal ue isNULL, thereturn value islength 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:

FNCMP_COPYRIGHT
FNCMP_MATCHING_THRESHOLD
FNCMP_MAXIMAL_ROTATION
FNCMP_MODE

FNCMP_NAME
FNCMP_VERSION_HIGH
FNCMP_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 anmet er | d parameter and pointer to
NInt that will receive one of N_TYPE_XXX viapVal ue parameter. hMat cher can be
NULL inthis case.

See Also

FncMatcher Module | HFncMatcher | FncnSet Par anet er
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5.5.1.6. FncmldentifyEnd Function

Ends identification using the specified FncMatcher.

NResult N_API Fncm denti f yEnd(
HFncMat cher hMat cher

DE

Parameters

hMat cher [in] Handle to the FncMatcher 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 hMat cher isNULL.

N_E_INVALID_OPERATION |dentification is not started.
See Also

FncMatcher Module | HFncMatcher | Fncm denti fyStart |Fncm denti f yNext

5.5.1.7. FncmldentifyNext Function

Compares the specified packed NFRecord with the one identification was started with using
the specified FncMatcher.

NResult N_API Fncm denti f yNext (
HFncMat cher hMat cher,
const void * tenpl,
NSi zeType tenpl Si ze,
Fncmvat chDet ai | s * pMat chDet ai | s,
NI nt * pScore

Parameters
hiat cher [in] Handle to the FncMatcher object.
t enpl [in] Pointer to memory buffer containing
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packed NFRecord.

tenpl Si ze

[in] Size of packed NFRecord.

pMat chDetai | s

[in, out] Pointer to FncmMatchDetails that
isfilled with details of the matching. Can be
NULL.

pScore

[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

hMat cher ,t enpl , or pScor e isSNULL.

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

Valuereceived viapScor e iszero if smilarity isless than matching threshold, i.e. two
NFRecords do not match (see FNCMP_MATCHING_THRESHOLD and FncnfSet Par a-
met 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 Fncni dent i f yS-

tart function.

See Also

FncMatcher Module | HFncMatcher | FnecmMatchDetails |
FNCMP_MATCHING_THRESHOLD | FncnfSet Par anet er |Fncmi denti fyStart |

Fncml denti f yEnd

5.5.1.8. FncmldentifyStart Function

Starts identification with the specified packed NFRecord using the specified FncMatcher.

NResult N_API Fncm dentifyStart(
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HFncMat cher hMat cher,

const void * tenpl,

NSi zeType tenpl Si ze,

Fncmvat chDetail s * * ppMatchDetail s

Parameters
hMat cher [in] Handle to the FncMatcher 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 FncmMatchDetails
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 valueis one of th

e 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

Identification is already started.

Remarks

If ppMat chDet ai | s isnot NULL, the received pointer should be sequent passed to

Fncm dent i f yNext function to obtain detai

Is of the matching.

Finally match details should be deleted using Fncivat chDet ai | sFr ee function.

See Also

FncMatcher Module | HFncMatcher | FncmMatchDetails | Fncnivat chDet ai | sFree |

Fncm denti f yNext |Fncm denti f yEnd
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5.5.1.9. FncmisRegistered Function

Checksif FncMatcher library is registered.

NBool N_API Fncnl sRegi st ered(void);

Return Values

NTrueif library isregistered, NFal se otherwise.

See Also

FncMatcher Module

5.5.1.10. FncmMatchDetails Structure

Represents details of matching performed with FncMatcher.

typedef struct FncnivatchDetails_ { } FncniVatchDetail s;

Fields
CenterX X rotation point coordinate of the second
(FnecmVerify or FncmldentifyNext) matched
template.
CenterY Y rotation point coordinate of the second

(FnemVerify or FnemldentifyNext) matched
template.

Mat edM nut i aCount

Number of mated minutiae in first and
second matched NFRecords.

Vat edM nut i ae

Pointer to array of NIndexPair containing
pairs of indexes of mated minutiae in 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.

Transl ati onY

Vertical trandation of second matched
NFRecord against the first one.
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See Also
FncMatcher Module
5.5.1.10.1. FncmMatchDetails.CenterX Field

X rotation point coordinate of the second (FncmVerify or FncmldentifyNext) matched tem-
plate.

Nl nt Center X;

See Also
FncmMatchDetails
5.5.1.10.2. FncmMatchDetails.CenterY Field

Y rotation point coordinate of the second (FncmV erify or FncmldentifyNext) matched tem-
plate.

NI nt CenterY,;

See Also
FncmMatchDetails
5.5.1.10.3. FncmMatchDetails.MatedMinutiaCount Field

Number of mated minutiae in first and second matched NFRecords.

NI nt Mat edM nut i aCount ;

See Also
FncmMatchDetails
5.5.1.10.4. FncmMatchDetails.MatedMinutiae Field

Pointer to array of NIndexPair containing pairs of indexes of mated minutiae in first and
second matched NFRecords.

Nl ndexPair * MatedM nuti ae;

See Also

FncmMatchDetails | NIndexPair
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5.5.1.10.5. FncmMatchDetails.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
FncmMatchDetails
5.5.1.10.6. FncmMatchDetails.Score Field

Similarity score of two matched NFRecords.

NI nt Score;

See Also
FncmMatchDetails
5.5.1.10.7. FncmMatchDetails.TranslationX Field

Horizontal tranglation of second matched NFRecord against the first one.

NI nt Transl ati onX;

Remarks

To eliminate horizontal translation, 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
FncmMatchDetails | Rot at i on
5.5.1.10.8. FncmMatchDetails.TranslationY Field

Vertical trandation of second matched NFRecord against the first one.

NI nt Transl ati onY;

Copyright © 2005 - 2007 Neurotechnologija 229



Reference (C/C++)

Remarks

To eliminate horizontal trandation, 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

FncmMatchDetails | Rot at i on

5.5.1.11. FncmMatchDetailsFree Function

Deletes FncmMatchDetail s.

voi d N_API Fncmvat chDet ai | sFree(
Fncmvat chDetai |l s * pMatchDetail s

)

Parameters

pMat chDetai | s [in] Pointer to FncmMatchDetails to delete.

Remarks

If pMat chDet ai | s isNULL, does nothing.
See Also

FncMatcher Module | FnemMatchDetails
5.5.1.12. FncmReset Function

Sets default values for all parameters of the specified FncMatcher.

NResul t N_API FncnReset (
HFncVat cher hMat cher

DE

Parameters

hMat cher [in] Handle to FncMatcher object.

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 hMat cher isNULL.
See Also

FncMatcher Module | HFncM atcher

55.1.13. FncmMatchDetailsSerialize Function

Serializes FncmMatchDetail s structure into buffer.

NResul t N_API Fncmvat chDet ai | sSeri al i ze(
Fncmvat chDetai |l s * pMatchDet ai | s,
void * * pBuffer,

NSi zeType pBufferLength

Parameters
pMat chDet ai | s [in] Pointer to FncmMatchDetails structure
to be serialized.
pBuf f er [out] Pointer to buffer where serialized
matching details structreis put.
pBuf f er Lengt h [out] Returns the size of the buffer allocated
for the serialized matching details.

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 pMat chDet ai | s or pBuf f er isNULL.

N_E ARGUMENT Datain pMat chDet ai | s isinconsistent
with FncmMatchDetails structure format.

Remarks
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After the datain pBuffer is not neccessary anymore, this buffer must be free using NFree

function.

See Also

FncMatcher Module | HFncMatcher | FncmMatchDetails

5.5.1.14. FncmSetParameter Function

Sets value of the specified parameter of the specified FncMatcher.

NResul t N_API FncnBSet Par anet er (
HFncMat cher hMat cher,
NUl nt paraneterld,
const void * pVal ue

Parameters

hMat cher

[in] Handle to the FncMatcher object. Can
be NULL if setting static parameter value.

par aneterld

[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

Value pVal ue pointstoisinvalid.

N_E ARGUMENT NULL

par anet er | d specifies anon-static para-
meter and hivat cher isNULL.

_Or_

pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

Value pVal ue pointsto isout of range.

N_E INVALID OPERATION

hMat cher isnot NULL and identification
is started on the matcher.

N_E_PARAMETER

par anet er | d isinvalid.
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Error Code Condition
N_E PARAMETER READ_ONLY par amet er | d specifies read-only para-
meter.
Remarks

The following values can be used for par anet er | d:

* FNCMP_MATCHING_THRESHOLD
* FNCMP_MAXIMAL_ROTATION
* FNCMP_MODE

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 anet er | d parameter and pointer to
NInt that will receive one of N_TYPE_XXX viapVal ue parameter. hMat cher can be
NULL inthis case.

See Also

FncMatcher Module | HFncMatcher | FncnGet Par anet er

5.5.1.15. FncmVerify Function

Compares two packed NFRecords using the specified FncMatcher.

NResul t N_API FncmVeri fy(
HFncMat cher hMat cher,
const void * tenpl atel,
NSi zeType tenpl atelSi ze,
const void * tenpl ate2,
NSi zeType tenpl at e2Si ze,
Fncmvat chDetails * * ppMatchDetal i s,
NI nt * pScore

Parameters
hiVat cher [in] Handle to the FncMatcher object.
tenpl atel [in] Pointer to memory buffer containing
first packed NFRecord.
t enpl at elSi ze [in] Size of first packed NFRecord.
t enpl at e2 [in] Pointer to memory buffer containing
second packed NFRecord.
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t enpl at e2Si ze [in] Size of second packed NFRecord.

ppMat chDet ai | s [in] Pointer to pointer to FncmMatchDetails
that receives pointer to created match de-
tails. Can be NULL.

pScor e [out] Pointer to NiInt 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 Identification is started.

Remarks

Valuereceived viapScor e iszero if similarity isless than matching threshold, i.e. two
NFRecords do not match (see FNCP_MATCHING _THRESHOLD and Fncntet Par a-
met 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 Fncmivat chDet ai | sFr ee function.
See Also
FncMatcher Module | HFncMatcher | FnecmMatchDetails |

FNCMP_MATCHING_THRESHOLD | FncnfSet Par anet er | Fncnivat chDet ai | s-
Free |Fncm dentifyStart |Fncm denti fyNext |Fncm denti f yEnd
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6.1. Obsolete interface

The new FingerCell EDK comes with a new interface which isincompatible with the old one,
for this reason the old interface is still suported by the EDK but will be dropped in the next
version of the FingerCell EDK.

For old interface following library files must be used:
Windows

Import library: Fi ngerCel | .dl| . |ib.

DLL: FingerCell.dll.

Linux

Shared object: | i bFi nger Cel | . so.

Requirements:

| i bNCor e. so.
NFRecor d.
Fncat cher .
FncExtract or.

6.2. Fingerprint images

Fingerprint image used by FingerCell library hasto be an array of bytes of size width* height
and pointer to the first element of this array has to be passed to libraries functions. Lines of
the image have to be stored in the array from top to bottom order. Next line must immedi-
ately follow the previous one (no padding). Each byte of the array corresponds to fingerprint
image pixel (grayscale value). Vaue of 0 means black and value of 255 means white.

6.3. FingerCell library

FingerCell library is afingerprint recognition engine that you can use in your embedded
devices.

FingerCell library enables application to implement such scenarios as user enrollment, user
verification and user identification using fingerprints. It provides a number of functionsto
implement such behavior.

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-
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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 Identification.

Before using the library it has to beinitialized. See Initialization and Contexts.

FingerCell library behavior is controlled through parameters.

6.3.1. Library functions

FingerCell library contains the following functions grouped by categories:

Registration

VFRegistrationType Returns registration type of FingerCell library
VFGenerateld Generates registration id from serial number
VFRegister Registers FingerCell library

Initialization

VFInitialize Initializes FingerCell library

VFFinalize Uninitializes FingerCell library

Contexts

V FCreateContext Creates a context

V FFreeContext Deletes the context

Parameters

VFGetParameter Retrieves parameter value
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V FSetParameter Sets parameter value

Features extraction

VFExtract Extracts features from fingerprint image

Features generalization

VFGeneralize Generalizes count features collections to single features col-
lection

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 means error code.

You can use VFFai | ed and VFSucceeded functions to determinate if the execution of the
function failed or succeeded:

C:

#define VFFailed(result) ...
#defi ne VFSucceeded(result) ...

6.3.2. Error codes

The following error codes are defined:
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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 FingerCell library isnot initialized

VFE_ARGUMENT _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

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 quaity islow

FingerCell specific

VFE_| NVALI D_MODE -1000 Function called in invalid mode
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Features

VFE_| NVALI D_FEATURES FORVAT -3000 Features passed to the function has
invalid format

You canuse VFEr ror ToSt ri ng and VFResul t ToSt ri 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 FingerCell library. For C they are
implemented in Fi nger Cel | . h and Fi nger Cel | X. cpp files.

C:

string VFErrorToString(lNT error);
string VFResul t ToString(!NT result);
voi d VFCheckResul t (I NT result);

6.3.3. Registration

Y ou haveto register FingerCell library before using it. If library is not registered all functions
(except for initialization, contexts, parameters and features functions) will return
VFE_NOT_REGQ STERED. There are several registration types available: not protected lib-
rary, registration with HASP key, registration to PC, and registration 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 FingerCell library.

If you are using registration to PC then call VFGenerateld function and pass serial number
provided with your FingerCell library license. This function will generate registration id that
you should send to Neurotechnol ogija (sal es@neurotechnologija.com) or distributor from
which library was acquired. Then pass serial number with received registration key to VFRe-
gister 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 FingerCell library isregistered (and if it needs registration at all) call
VFRegistrationType function.

Example:
C:

/1 Registration to PC
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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";

/1 Register FingerCell library
VFRegi st er (serial _nunber, registration_key);

6.3.3.1. VFRegistrationType function
6.3.3.1. VFRegistrationType function

Returns FingerCell library registration type.
C:

I NT VFI NGER_API VFRegi strati onType();

VF_RT_NOT_PROTECTED 0 FingerCell 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 FingerCell library isregistered to PC

VF_RT_UAREU 4 FingerCell library isregistered to
U.are.U scanner

VF_RT_LAN 8 FingerCell library isregistered in Li-
cense Manager on LAN

VF_RT_UNREG STERED 6 FingerCell library is not registered. Call
VFRegister function to register

6.3.3.2. VFGenerateld function
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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);

Parameters:

[in] | serid, Serid Serial number of FingerCell 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 Otherwise generates re-
gistration id and returns VFE_OK (in case of error returns VFE_FAI LED).

6.3.3.3. VFRegister function
Registers FingerCell library with specified serial number and registration key. Serial number
and registration key have to be arrays of characters (strings) pointersto first element of each

have to be passed to the function.
C:

I NT VFI NGER_API VFRegi ster (CHAR * serial, CHAR * key);

Parameters:

[in] | serid, Serid Serial number of FingerCell library license.

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 are using LAN protection then you must specify server
name as registration key.

Copyright © 2005 - 2007 Neurotechnologija 241




Obsolete interface

Return values: If FingerCell 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_ARGUMENT _NULL.If serial number isinvalid returns

VFE_| NVALI D_SERI AL_ NUMBER Otherwise registers VeriFinger library and returns
VFE_OK (in case of error returns VFE_FAI LED)

6.3.4. Initialization

FingerCell library requiresinitialization to be performed before any function call and unini-
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 yours custom context.

See Contexts for more information.
Example:

C:

/1 Main application function

{

/1 Application initialization code
VFlnitialize();

/1 Other application code

VFFi nal i ze() ;

/1 Application uninitialization code

6.3.4.1. VFInitialize function

Creates default context by calling VVFCreateContext function and initialized FingerCell lib-
rary.

C:

I NT VFI NGER APl VFInitialize();

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.

6.3.4.2. VFFinalize function

Destroys default context by calling VFFreeContext function and uninitializes FingerCell lib-
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rary if call to the function correspondsto first call to VFInitialize function.
C:

I NT VFI NGER APl VFFinalize();

Return values. Return value means number of times function should be more called (number
of VFI ni ti al i ze callswithout VFFi nal i ze calls).If FingerCell library was not initial-
ized returns VFE_NOT _| NI TI ALI ZED.

6.3.5. Contexts

Context isa set of parameters and internal structures that FingerCell library functions use.
They are created with VFCreateContext function and destroyed with V FFreeContext func-
tion.

Contexts enable different application parts to work with FingerCell library simultaneously.
Inside one context no FingerCell functions should be called simultaneously because they are
not guaranteed to be thread-safe. FingerCell 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 isthread safe, but to use different parameters in different situations also. 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 FingerCell library functions should be called in particular order. If you have
started identification (V FldentifyStart) then you cannot call functions that work with internal
matching structures (except for the VFldentifyNext) such as VFSetParameter, VFGeneralize,
VFVerify and VFldentifyStart in the same context until you call VVFIdentifyEnd. And you
cannot call VFI dent i f yNext and VFI dent i f yEnd beforeyou call VFI denti fyS-

t ar t inthe same context. In these situations functions will return VFE_I NVALI D_MODE.

Working from different threads:
C:

/1l First thread function
{
/] Create context
HVFCONTEXT cont ext = VFCreat eCont ext ();
/1 Call FingerCell library functions, for exanple
VFVerify(..., context);
/1 Del ete context
VFFr eeCont ext (cont ext) ;
}

/1 Second thread function
{
/] Create context
HVFCONTEXT cont ext = VFCreat eCont ext ();
/1 Call FingerCell library functions, for exanple
VFl denti fyNext(..., context);
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/| Del ete context
VFFr eeCont ext (cont ext) ;

Contextswith different parameters:

C:

HVFCONTEXT context1; // First context
HVFCONTEXT context2; // Second context
/] lInitialization function
{
/1 Set paraneters for default context
VFSet Paraneter (..., NULL);
VFSet Paraneter (..., NULL);
/Il Create first context
context1l = VFCreat eContext();
/1 Set paraneters for first context
VFSet Paraneter(..., contextl);
VFSet Par ameter (..., contextl);
/'l Create second context
context2 = VFCreat eCont ext ();
/1 Set paraneters for second context
VFSet Paraneter (..., context2);
VFSet Par aneter (..., context?2);

/1 Some application function

HVFCONTEXT cont ext ;
if (/* image fromfirst scanner */)
context = context1;
else if(/* image from second scanner */)
cont ext = context 2;
el se
context = NULL; // default context
/1 Call FingerCell library functions, for exanple
VFExtract (..., context);

// Uninitialization function
// Delete first context
VFFr eeCont ext (cont ext 1) ;

/! Del ete second context
VFFr eeCont ext ( cont ext 2) ;

Example: Wrong functions call order:

C:

/1 Some application function
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/...

VFl dentifyStart(...);

for (...)

VFI dentifyNext(...);

VFVerify(...); I/ Error, returns VFE_|I NVALI D_MODE

VFl denti fyEnd(...);

/...

VFExtract(...);

VFl denti fyNext(...); // Error, returns VFE_|I NVALI D_MODE

6.3.5.1. VFCreateContext function
Creates context with default parameters.
C:

HVFCONTEXT VFI NGER_API VFCr eat eCont ext () ;

Return values. Return value is newly created context.If context cannot be created returns
VFE_OUT_OF_MEMORY.

6.3.5.2. VFFreeContext function
Deletes context created with VV FCreateContext.
C:

I NT VFI NGER_API VFFr eeCont ext ( HYFCONTEXT cont ext);

Parameters:

context, Context Context to delete

Return values: If context is null returns VFE_ARGUMENT _NULL else returns VFE_OK.

6.3.6. Parameters

Some FingerCell 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
VFSet Par anmet er function will return VFE_PARAMETER _READ_ONLY. If you will pass
an invalid parameter identifier to one of these functionsit will return

VFE_| NVALI D_PARAMETER
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Parameters can be of the following types:

Referenced as Size VF_TYPE_XXX con- C equivalent
(bytes) | st ant
Void VF_TYPE_VO DO
Byte 1 VF_TYPE_BYTElL BYTE
Signed byte 1 VF_TYPE_SBYTE2 SBYTE
Word 2 VF_TYPE_WORD3 WORD
Short integer 2 VF_TYPE_SHORT4 SHORT
Double word 4 VF_TYPE_DWORD5 DWORD
Integer 4 VF_TYPE_I NT6 INT
Boolean 4 VF_TYPE_BOOL10 BOOL
Char 1 VF_TYPE_CHAR20 CHAR
String 4 VF_TYPE_STRI NG10O | CHAR*

To determine parameter type call VFGetParameter function with parameter identifier
VFP_TYPE and value - needed parameter identifier. Also you may use VFGetParameter Type
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
VFCet Par anet er 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 nul | asvaue. Function will return
length of the string.

When setting a parameter value pass the value casted to double word to V FSetParameter
function.

There are functions V FGetX xxParameter and V FSetX xxParameter that work with particular
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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
Genera
VFP_TYPE 0 X See parameters types earlier
VFP_NAVE 10 X String Name of the FingerCell library
VFP_VERSI ON_HI GH 11 X Double | Mgor version of FingerCell lib-
word rary
VFP_VERSI ON_LOW 12 X Double | Minor version of FingerCell lib-
word rary
VFP_COPYRI GHT 13 X String Copyright of FingerCell 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 None image is returned - the image will be the same
NONE as 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

Copyright © 2005 - 2007 Neurotechnologija

247



Obsolete interface

Features matching (Verification and Identification)

VFP_NMATCHI 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_MAXI 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-
tionsin 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_NMATCHI NG_SPEED | 0O Low matching speed

LOwW

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
D parameter for features match-
ing. See also Matching
threshold

VFP_CGEN_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
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FingerCell specific

VFP_MODE 1000 Integer Specifies mode in which Finger-
Cell algorithm is operating
(optimized parameter set)
Can be one of the following:

VF_MODE_GENERAL 0 Genera

VF_MODE_DI G TALPER | 100 DigitalPersonaU.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

AFS2

VF_MODE_AUTHENTEC | 810 Authentec AES4000

AES4000

VF_MODE_ATMEL_FI NG | 900 Atmel FingerChip

ERCHI P
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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

6.3.6.1. VFGetParameter function
Retrieves specified parameter value for specified context.

C:

I NT VFI NGER_API VFGet Paraneter (I NT paraneter, VO D * val ue, HVFCONTEXT context);

Parameters:

parameter, Parameter | Parameter identifier to retrieve

[out] | value, Value Pointer to variable that will receive parameter value

Context, Context Context to retrieve parameter from. Null for default context

Return values: If context isnul | and FingerCell library is not initialized returns
VFE_NOT_|I NI TI ALI ZED.If parameter isinvalid (unknown) returns

VFE_| NVALI D_PARAMETER.If valueis null returns VFE_ARGUMENT _NULL. For string
parameters returns length of the string (not including the terminating null charac-
ter).Otherwise returns VFE_OK.

Example:
C:

/1 Some application function
{

CHAR * nane;

INT |;

DWORD ver si on;
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I NT vfp_node_type;
| NT node;

/1 Get FingerCell library name

| = 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(name);

free(nane);

/1l Get FingerCell |ibrary major version

VFGet Par anet er (VFP_VERSI ON_HI GH, versi on, NULL);
printf("Version: %. %", version, H WORD(version),
LONORD( ver si on) ) ;

/| 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);

6.3.6.2. 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 context);

Parameters:

parameter, Parameter | Parameter identifier to set

value, Vaue Parameter value to set

context, Context Context to set parameter to. Null for default context

Return values: If contextisnul | and FingerCell library is not initialized returns
VFE_NOT_I NI Tl ALI ZED.If identification is started returns VFE_| NVALI D_MODE.If
parameter isinvalid (unknown) returns VFE_| NVALI D_PARANMETER Otherwise returns
VFE_CK.

Example:
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C:
/1 Some application function
{
/| Set VFP_EXTRACT_FEATURES paraneter to VF_ALL_FEATURES
VFSet Par anet er ( VFP_EXTRACT_FEATURES, (DWORD) VF_ALL_FEATURES, NULL);
}

6.3.6.3. Additional functions

The following functions are not part of FingerCell library. They are implemented in Fi n-
ger Cel | X. h and Fi nger Cel | X. cpp files.

VFGet XxxPar anmet er functions retrieve 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_NANE,
VFP_VERSI ON_HI GH, VFP_VERSI ON_LOW VFP_COPYRI GHT).

C:

Il Get
BYTE VFGCet Byt ePar anet er (I NT paraneter, 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 Par anet er (I NT paraneter, HVFCONTEXT context = NULL);
DWORD VFGet DWor dPar anet er (I NT par amet er, HVFCONTEXT context = NULL);
I NT VFGet | nt Par anet er (1 NT paraneter, HVFCONTEXT context = NULL);
bool VFGet Bool Paranet er (I NT paraneter, HVFCONTEXT context = NULL);
TCHAR VFGet Char Par anet er (I NT paraneter, HVFCONTEXT context = NULL);
string VFGet StringParaneter (| NT paranmeter, HVFCONTEXT context = NULL);
Il Set
voi d VFSet Byt eParaneter (I NT paraneter, BYTE val ue, HVFCONTEXT context = NULL);
voi d VFSet SByt eParanet er (I NT paraneter, SBYTE val ue, HVFCONTEXT context = NULL);
voi d VFSet Wr dPar anet er (I NT paraneter, WORD val ue, HVFCONTEXT context = NULL);
voi d VFSet Short Paraneter (I NT paraneter, SHORT val ue, HVFCONTEXT context = NULL);
voi d VFSet DWr dPar anet er (I NT paraneter, DWORD val ue, HVFCONTEXT context = NULL);
voi d VFSet|ntParaneter (| NT paraneter, |NT val ue, HVFCONTEXT context = NULL);
voi d VFSet Bool Par anmet er (I NT paraneter, bool value, HVFCONTEXT context = NULL);
voi d VFSet Char Paranet er (I NT paraneter, TCHAR val ue, HVFCONTEXT context = NULL);
voi d VFSet StringParaneter (| NT paraneter,
const string& val ue, HVFCONTEXT context = NULL);
/1 Get general
I NT VFGet Par anet er Type(| NT paraneter);
string VFGet Name();
DWORD VFGet Ver si onH gh();
DWORD VFGet Ver si onLow() ;
string VFGet Copyright();

Parameters:
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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 anet er functions return specified parameter value.VF-
CGet 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_nopde_type;
I NT node;

/1l Get FingerCell l|ibrary name
nane = VFGet Stri ngPar anet er ( VFP_NAME) ;

/'l or
nane = VFGet Name();
printf(name);

/1l Get FingerCell library major version
versi on = VFGet DWr dPar anet er ( VFP_VERSI ON_HI GH) ;

/1l or

versi on = VFGet Ver si onHi gh();
printf("Version: %. %", version, H WORD(version),

LOWORD( ver si on)) ;

/| Determine paraneter VFP_MODE type
vf p_node_type = VFGet Par anet er Type( VFP_MODE) ;

/! returned val ue:

VF_TYPE_I NT

/1 Cet integer paraneter VFP_MODE val ue
node = VFGCet | nt Par anet er ( VFP_MODE) ;

printf("Mde: %",

node) ;

6.3.7. Features extraction
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Y ou can use features extraction to extract features from fingerprint image and then store them
in a database (enroll fingerprint). For more information see Fingerprint images and Features.

Use VFExtract function to perform features extraction.

6.3.7.1. 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
array hasto 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 FingerCell specific parameters.

C:

#defi ne VF_I MAGE_RESOLUTI ON 250

#define VF_FEATURES RESOLUTI ON 500

#defi ne VF_MAX_FEATURES SI ZE 10000

I NT VFI NGER_API VFExtract (I NT wi dth, |NT height, BYTE * inage, | NT resol ution,
BYTE * features, DWORD * size, HVFCONTEXT context);

Parameters:

width, Width Fingerprint image width. After resize haveto bein
rangefromVF_M N_| MAGE_DI MENSI ONto
VF_MAX_| MAGE_DI MENSI ON

height, Height Fingerprint image height. After resize haveto bein
range from VF_M N_| MAGE_DI MENSI ONto
VF_MAX_| MAGE_DI MENSI ON

[in/out] image, Image Fingerprint image to extract features from. After ex-
ecution of the function contains filtered image
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resolution, Resolution Resolution of the fingerprint image (in dots per
inch). Must be in range from

VF_M N_I MAGE_RESCOLUTI ONto
VF_MAX_ | MAGE_RESCLUTI ON

[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. Null for
default context

Return values: If contextisnul | and FingerCell library is not initialized returns
VFE_NOT _| NI TI ALI ZED.If fingerprint image width or height is not 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 is null returns
VFE_ARGUMENT _NULL.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.

Example:

C:

/! Extraction function

{
I NT wi dt h, height;
BYTE *i mage;
I NT resol ution;
BYTE f eat ur es[ VF_MAX_FEATURES Sl ZE] ;
DWORD si ze;

/1 Load the image fromfile or get the i mage from scanner
1.
VFExtract (wi dth, hei ght, image, resolution, features, &size, NULL);

6.3.8. Features generalization

Y ou can use features generalization to increase quality of the recognition. Generalization per-
forms conjunction of several features collections to one collection, validates each feature and
removes noisy features. Y ou can use features generalization during enrollment. To obtain fea-
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tures 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.

6.3.8.1. 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 Finger-
Cdll specific parameters.

C:

#defi ne VF_GENERALI ZE_COUNT 3
I NT VFI NGER_API VFGeneral i ze(lNT count, const BYTE * const *gen_features,
BYTE * features, DWORD * size, HVFCONTEXT context);

Parameters:

count, Count Count of features collections to generalize

[in] | gen features, Gen- | Array of features collections to generalize
Features

[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. Null for default
context

Return values: If context isnul | and FingerCell library is not initialized returns
VFE_NOT | NI TI ALI ZED.If identification is started returns VFE_| NVALI D_MODE.If
count of features collectionsis other that VF_GENERALI ZE_COUNT returns

VFE_| NVALI D_ARGUMENT.If features collections are null returns

VFE_ARGUMENT _NULL.If one of the passed features collections has invalid format returns
VFE_| NVALI D_FEATURES FORMAT.If features collections cannot be generalized returns
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VFE_FAI LED.Otherwise return index of features collection on which base features general -
ization has been performed.

Example:

C:

/! Generalization function
{
BYTE *feats[3];
BYTE f eat ur es[ VF_MAX_FEATURES_SI ZE] ;

DWORD si ze;

feats[0] = /*obtain first fingerprint features*/;
feats[1] = /*obtain second fingerprint features*/;
feats[2] = /*obtain third fingerprint features*/;

if (VFSucceeded(VVFGeneralize(3, feats, features, &size, NULL))
printf("CGeneralization succeeded");

el se
printf("CGeneralization failed");

6.3.9. Verification

Y ou can use verification to determinate if two features collections are of the same finger. It
uses VFP_MATCHI NG_THRESHOL D 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.

6.3.9.1. VFVerify function

Performs two features collections verification in the specified context.

Pass pointer to matching details structure that will receive details of features collections
matching (set size (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 de-
tails.

This function uses features matching and FingerCell specific parameters. For more informa-
tion see Parameters.

C:

I NT VFI NGER_API
VFVerify(const BYTE * featuresl, const BYTE * features2,
VFMATCHDETAI LS * md, HVFCONTEXT context);

Parameters:
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[in] featuresl, Featuresl | First fingerprint features
[in] features?, Features?2 | 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. Null for default con-
text

Return values: If context isnull and FingerCell library is not initialized returns

VFE_NOT_|I NI TI ALI ZED.If identification is started returns VFE_| NVALI D_MODE.If one
of the features collectionsisnul | returns VFE_ARGUVENT _NULL.If one of the passed fea-
tures collections hasinvalid format returns VFE_| NVALI D_FEATURES FORNMAT.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_CK (the same fin-
ger features collections). Otherwise returns VFE_FAI LED.

Example:
C:
/1 Verification function
{
BYTE *featuresl, *features2;
VFMATCHDETAI LS nd;
BOOL result;
featuresl = /*obtain first fingerprint features*/;
features2 = /*obtain second fingerprint features*/;
nmd. si ze = sizeof (nd);
result = VFSucceeded(VFVerify(featuresl, features2, &, NULL));
if (result)
printf("Same finger. Simlarity: %", nd.simlarity);
el se
printf("Different fingers. Simlarity: %", nmd.sinilarity);
}

6.3.10. Identification

Use identification 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
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(with VFIdentifyNext function) until matched (function returns VFE_OK) or end of the data-
base passed. It uses VFP_MATCHI NG_THRESHOL D parameter (see Matching threshold).

Y ou may also use G to increase speed of the identification: match first sample features which
Gisequal to test features G; then sample features which G difference with test featuresis 1,
then with G difference 2 and so on. It is a quite high probability that fingerprint will be iden-
tified during first matchesiif it isin the database. See also Features.

End the identification (\VVFldentifyEnd 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 *test features;
BYTE *sanpl e_f eat ures;
BOOL f ound;
test _features = /*obtain features of fingerprint to identify*/;
VFl dentifyStart(test_features, NULL);
found = FALSE;
for (/* wal k through database */)
{
sanpl e_features = /*sone features fromthe database*/;
if (VFSucceeded(VFl denti fyNext (sanpl e_features, 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");
}

6.3.10.1. VFIdentifyStart function
Starts identification with specified test features in specified context.

This function uses features matching and FingerCell specific parameters. For more informa-
tion see Parameters.

C:

I NT VFI NGER_API VFl dentifyStart(const BYTE * test_features, HVFCONTEXT context);
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Parameters:

[in] |test features, TestFeatures | Test features

context, Context

Context to start identification in Null for default con-
text

Return values: If contextisnul |

and FingerCell library is not initialized returns

VFE_NOT_| NI TI ALI ZED.If identification is started returns VFE_| NVALI D_MODE.If test
features collection hasinvalid format returns VFE_| NVALI D_FEATURES FORMAT.If test
features are null returns VFE_ARGUVENT _NULL.If insufficient memory then returns

VFE_OUT_OF_MEMDRY.

6.3.10.2. VFIdentifyNext function

Matches sample features with test features in specified context.

Pass pointer to matching details structure that will receive details of features collections
matching (set size (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 de-

tails.

This function uses features matching and FingerCell specific parameters. For more informa-

tion see Parameters.

C:

I NT VFI NGER_API VFI dentifyNext (const BYTE * sanpl e_features,
VFMATCHDETAI LS * nmd, HVFCONTEXT context);

Parameters:

[in] sample _features,
SampleFeatures

Sample features

[in/out] md, MD

After execution of the function contains details of fea-
tures collections matching.

Context, Context

Context to perform features matching in. Null for default
context
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Return values: If contextisnul | and FingerCell library is not initialized returns
VFE_NOT_|I NI TI 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 has inval-
id 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.

6.3.10.3. VFIdentifyEnd function

Ends the identification started with VVFldentifyStart function in specified context.

C:

I NT VFI NGER_API VFI denti f yEnd( HYFCONTEXT context);

Parameters:

context, Context Context to end identification in. Null for default context

Return values: If contextisnul | and FingerCell library is not initialized returns
VFE_NOT _|I NI TI ALI ZED.If identification is not started returns VFE_| NVALI D_MODE.

6.3.11. Matching threshold and similarity

FingerCell features matching algorithm provides value of features collections similarity asa
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 rgjection rate, same finger fingerprints erroneously
accepted as different fingers fingerprints) and vice aversa. Y ou can use VFMat chi ng-

Thr eshol dToFAR and VFFARToMat chi ngThr eshol d 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 FingerCell library; they are implemented in Fi n-
ger Cel | X. h and Fi nger Cel | X. cpp files.

C:

doubl e VFMat chi ngThr eshol dTOFAR(I NT th);
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I NT VFFARToMat chi ngThr eshol d(doubl e f);

6.3.12. 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:

#define VF_MAX M NUTI A COUNT 1024
typedef struct _VFMATCHDETAILS
{
DWORD si ze;
INT simlarity;
INT rotation;
I NT trans_x;
INT trans_y;
} VFMATCHDETAI LS;

typedef struct _VFMATCHDETAI LSEX
{

DWORD si ze;

INT simlarity;

I NT rotation;

I NT trans_x;

INT trans_y;

I NT mm_count ;

SHORT nm 2] [ VF_MAX_M NUTI A_COUNT] ;
} VFMATCHDETAI LSEX;

Members:

size, Size Size of the structure. Set this member before calling afunc-
tion

similarity, Similarity Two features collections similarity value. The bigger isvalue
the higher is similarity. See al'so Matching threshold and sim-
ilarity

rotation, Rotation Rotation of two features collections to each other. It isan
angleinrange [0, VFDI R_360). See also information about
directionsin Features

Trans x, TransX Trand ation between two features collections along X axis
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Trans y, TransY Trand ation between two features collectionsalong Y axis

mm_count, MM Count Count of minutiae common for two features collections in
matched minutiae array

mm, MM Matched minutiae array (common minutiae for two features
collections). First index of the array meansfirst (0) or second
(1) features collection, second - index of minutiain features
collection. See also Features

Example:
C:
/lldentification function
{
BYTE *test _features;
BYTE *sanpl e_f eat ures;
VFMATCHDETAI LS nd;
/...
VFl dentifyStart(test_features, NULL);
nd. si ze = sizeof (nd);
for (...)
{
VFI denti f yNext (sanpl e_features, &, NULL);
printf("Simlarity: %", nd.simlarity);
}
VFI denti f yEnd( NULL) ;
}

/1 Verification function

{
BYTE *featuresl, *features2;
VFVATCHDETAI LSEX nd;
INT |;

I ...
nd. si ze = sizeof (nd);
VFVerify(featuresl, features2, (VFMATCHDETAILS)&nd, NULL);

for (i =0; i < nd.Mm._count; i++)
printf("Matched mnutia %: index in first features - %"
"; index in second features - %\n", i, md. Mm{O][i], md. i 1][i]);

6.3.13. Fingerprint features

Features or features collection or template are data extracted from fingerprint image that is

Copyright © 2005 - 2007 Neurotechnologija 263



Obsolete interface

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 VFDeconpr essFeat ur es and VFConpr essFeat ur es functionsto de-
compress features to and compress features from structure. These functions are not part of
FingerCell library. They areimplemented in Fi nger Cel | X. h and Fi nger Cel | X. cpp
files. Also you may use CVFFeat ur es class (VFFeat ur es. h and VFFeat ur es. cpp
filesin sample application) that encapsulates features, compression and decompression. Y ou
can use the class or compression and decompression functions to implement manual features
editing in your application.

C:

typedef enum _VFSi ngul ar Poi nt Type
{
vf spt Unknown = 0,
vfsptCore = 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;

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 VFSingul arPoint * sp, |NT boWdth, |INT boHeight,
const BYTE * bo, BYTE * features);
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/'l Features deconpression

I NT VFI NGER_API VFFeat Get G(const BYTE * features);

I NT VFI NGER_API VFFeat Get M nut i 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 * pHeight);

I NT VFI NGER_API VFFeat Get BO( const BYTE * features, BYTE * bo);

All functions take features (Features) argument as compressed features and/or m (M) argu-
ment as minutia array (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 orientations image). 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). FingerCell does not extract singular
points

» Blocked orientations - obsolete, obtained using VFFeat Get BOfunction (size of blocked
orientations obtained using VFGet BOSi ze function). FingerCell does not extract blocked
orientations

G isafingerprint global feature that reflects ridge density. It can have values from 0 to 255,
SO it occupies one byte. The bigger is value the bigger isridge density. Y ou can use VF-
Feat Gfunction to get ridge density.

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 are points 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 minutiaand singular point has x and y coordinates (from top-left corner of the image)
and direction.

Directionisvaueinrange [VFDI R_0, VFDI R_360) - byte value. To convert it to degrees
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multiply by 180 and divide by VFDI R_180 and vice aversato convert degrees to direction.
Also you may use VFDi r ToDeg and VFDegToDi r functions. To covert them to radians
and viceaversause VFDi r ToRad and VFRadToDi r functions. The following constants
are defined:

VFDIR O 0 0°

VFDI R_45 30 45°

VFDI R_90 VFDI R 45 * 2 90°

VFDI R_135 VFDI R_45* 3 135°

VFDI R_180 VFDIR 45* 4 180°

VFDI R 225 VFDI R _ 45 * 5 225°

VFDI R_270 VFDI R _ 45* 6 270°

VFDI R_315 VFDI R _45* 7 315°

VFDI R_360 VFDI R _ 45* 8 360°

VFDI R_UNKNOMN 127 Unknown direction
VFDI R_BACKGROUND 255 Background

Blocked orientations are fingerprint image divided in blocks of VF_BLOCK_SI ZE *
VF_BLOCK_SI ZE pixels. Vaue of each block is ridges orientation of fingerprint imagein
that block. Can beinrange[VFDI R_0, VFDI R_180) or VFDI R_UNKNOWN or VF-

DI R_BACKGROUND - byte value.

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 fromVFDIR XXX to radi ans and vice a versa
#define VFDi r ToRad(dir) ...
#defi ne VFRadToDir(a) ...
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/!l Orientation stuff

#defi ne VFI sBadArea(orient)
#defi ne VFI sGoodArea(orient)
#defi ne VFTheOrient (orient)
#defi ne VFI sUnknown(ori ent)
#define VFIsOrient(orient)
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Appendix A. Support

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:

» <support @eur ot echnol ogi j a. con® for any help on solving the other devel op-
ment problems.
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FingerCell EDK distribution contains the following folders and files:

B.1. bin

Subdirectories of this directory contain shared libraries ,binary files of demo applications, and
activation files for corresponding operating systems.

[ i nux_arm Contains FingerCell EDK binary filesfor
linux OS (platform arm).

ppc03_ar mv4 Contains FingerCell EDK binary files for
MS Windows CE (platform arm).

ppc03_i paq Contains FingerCell EDK binary files for
MS Windows CE (platform arm) users using
ipaq 5500 series.

B.2. documentation

Contains comprehensive documentation of the FingerCell EDK and the license.

B.3. include

Subdirectories of this directory contains include files for corresponding operating systems.

[ nux Contains FingerCell EDK include filesfor
linux OS (platform arm).

W ndows Contains FingerCell EDK include files for
MS Windows CE OS (platform arm 32bit).

B.4. lib
Subdirectories of this directory contains library files for corresponding operating systems.
[ i nux_arm Contains FingerCell EDK library filesfor
linux OS (platform arm) .
ppc03_ar mv4 Contains FingerCell EDK library filesfor
MS Windows CE OS (platform arm) .
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B.5. samples

Subdirectories of this directory contains source code of demo applications for corresponding

platforms.
i nux Contains source code of demo applications
for linux.
ppc03 Contains source code of demo applications

for linux.
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Appendix C. Changelog

C.1. Components

C.1.1. NCore Library
Version 2.4.0.0

» ADD: Integration with Win32 and COM errors on Windows.
» ADD: NStream module.

Version 2.3.1.0

+ ADD: NProcessorinfo module for CPU identification on Windows.

Version 2.3.0.1

* FIX: Memory leak in parameters framework.

Version 2.3.0.0

* ADD: HNStream type.
» ADD: Stream integration with .NET.
» UPD: Exception integration with .NET.

Version 2.2.2.0

e CHN: NMemory interface.

Version 2.2.1.0

* ADD: Morerobust error handling on Windows.

Version 2.2.0.0

» ADD: Unicode support.

Version 2.1.0.2

» FIX: Functions' calling convention on Windows.
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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.1.2. NImages Library
Version 2.2.0.1

* FIX: Some TIFF files reading.
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Version 2.2.0.0

» ADD: I/O with HNStream.
* FIX: Some BMP RLE-compressed files reading.

Version 2.1.0.2

» FIX: Saving in JPEG format for some images.

Version 2.1.0.1

e UPD: Minor updates.

Version 2.1.0.0

» ADD: JPEG format support.

Version 2.0.1.2

e FIX: Minor fixes.

Version 2.0.1.1

* FIX: Reading of some BMP files.

Version 2.0.1.0

» ADD: Unicode support.

Version 2.0.0.5

* FIX: Fixed some TIFF files reading.

Version 2.0.0.4

» FIX: Fixed some bad-formed BMP files reading.

Version 2.0.0.3
Initial release.
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C.1.3. FncExtractor Library
Version 2.1.0.0

» UPD: Improved extraction speed.
» ADD: FnceFastExtractStartXxx, FnceFastExtractFinishXxx and FnceFastExtractEnd func-
tions enabling faster extraction for verification/identification with few templates scenarios.

Version 2.0.1.3

* FIX: Memory leak.
» UPD: Improved performance in some modes.

Version 2.0.1.2

* FIX: G computation.

Version 2.0.1.1

* FIX: Generalization with small templates.

Version 2.0.1.0

» UPD: Image quality determination.

Version 2.0.0.0

Initial release. Contains new and more reliable version of features extraction algorithm than
in FingerCell 1.2 with anew interface.

C.1.4. FncMatcher Library
Version 2.1.0.0

* UPD: Updated for FncExtractor 2.1.

Version 2.0.0.3

* FIX: Memory leak.

Version 2.0.0.2

* FIX: Matching threshold usage.
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Version 2.0.0.1

* FIX: Scores normalization.

Version 2.0.0.0

Initial release. Contains new and more reliable version of features matching algorithm than in
FingerCell 1.2 with anew interface.
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