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Chapter 1. About

Template Management and Conversion Add-On allows to integrate the support for finger-
print template standards to existing biometric system based on VeriFinger SDK or FingerCell
EDK. Thus, the system will be able to perform template conversion from and to ANSI/IN-
CITS 378-2004 (Finger Minutiae Format for Data Interchange) and ANSI/NIST-ITL 1-2000
(Data Format for the Interchange of Fingerprint, Facial, & Scar Mark & Tattoo (SMT) In-
formation), as well as conversion between VeriFinger, FingerCell and MegaMatcher finger-
print template formats.

1.1. Platforms Supported

Template Management and Conversion Add-On supports platforms based on x86 processor
architecture. Libraries for Windows and Linux operating systems are provided. .NET wrap-
pers of Windows libraries are provided for .NET developers.

1.2. System Requirements
System requirements for installation and usage of components for Microsoft Windows OS:

PC with x86 compatible CPU

Windows 9x/ME/2000/X P/2003 OS

NET framework 1.1 (for .NET components only)
Microsoft Visual Studio .Net 2003

System requirements for installation and usage of components for Linux OS:

Computer with x86 compatible CPU
Linux OS 2.4 or newer

GCC-3.3.x or newer

GNU Make 3.80 or newer

1.3. Licensing

Template Management and Conversion Add-On has a shared license. This means that ali-
cense for Template Management and Conversion Add-On should be obtained only once.

Components of the SDK are not additionally licensed (they can be freely distributed in binary
form with developed application or system based on MegaMatcher SDK or VeriFinger/Fin-
gerCell SDK).
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Chapter 2. Overview

The Template Management and Conversion Add-On can be divided into the following parts:

» Template Management. Enables reading, writing and editing MegaMatcher and
VeriFinger/FingerCell templates.

» Template Conversion. Enables conversion of MegaMatcher and V eriFinger/FingerCell
templates to and from standard templates.

2.1. Template Management

Template (or biometric template) is a compact digital representation of biometric character-
istics such as fingerprint, face, voice, etc. This product currently supports fingerprint tem-
plates only.

Fingerprint templates that are used in this product are typically extracted from fingerprint im-
ages using MegaMatcher Extractor library, VeriFinger library or FingerCell library. Thistype
of template is called Neurotechnologija Fingerprint Record (NFRecord). There are two ver-
sions of NFRecord, namely version 1.0 and version 2.0. Version 1.0 NFRecord isused in
VeriFinger and FingerCell and Version 2.0 —in MegaMatcher. Both versions store G
(average fingerprint ridge density), fingerprint minutiae and optionally singular points and
blocked orientation.

Each minutiais described by location (x and y coordinates in 500 dpi units), angle (in pi/128
units) and type (line end, line bifurcation or unknown). Also minutia can have additional
(optional) information, namely quality (2.0 only), curvature (curvature level of ridges near
minutia), G (density level of ridges near minutia) and ridge counts to neighbouring minutiae
(2.0 only).

Each singular point is described by location (x and y coordinates in 500 dpi units) and type
(core, delta or double core). Core points can have angle and delta points can have 3 angles
(2.0 only). These angles are in pi/128 units and are -1 if absent.

Blocked orientations are obsolete and used for compatibility with VeriFinger 4.1 and Finger-
Cell 1.1 only.

NFRecord 2.0 stores also quality (fingerprint quality level) and information about finger
(finger position, fingerprint pattern class), fingerprint capture (impression type) and finger-
print image (size and resolution).

Differences between NFRecord versions are summarized in Table 2.1, “Information stored in
different versions of NFRecord” and their usage in Table 2.2, “Optional NFRecord informa-
tion usage in Neurotechnologija products’.

Table2.1. Information stored in different ver sions of NFRecord
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Can store\ NFRecord version 1.0 2.0
G Yes Yes
Quality No Yes
Information about finger, fingerprint capture and fingerprint | No Yes
image
Minutia quality No Yes
Minutia curvature Yes Yes
Minutia G Yes Yes
Ridge counts to neighbouring minutiae No Yes
Singular points Yes(delta |Yes
points have
no angles)
Blocked orientations Yes Yes (for
compatibil-

ity)

Table 2.2. Optional NFRecord infor mation usage in Neur otechnologija

products
Usage of \ Product VeriFinger | VeriFinger MegaM -
4.1, Finger- | 4.2, Finger- | atcher 1.0
Cedl 11 Cel 1.2
NFRecord version 1.0 1.0 2.0
Minutia quality No No No
Minutiae curvature Optional Optional Optional
MinutiaG No Optional Optional
Ridge counts to neighbouring minutiae No No Optional
Blocked orientations Optional Optiondl, No
for compat- | (Optional if
ibility VeriFinger
extractor/
matcher is
used)

Copyright © 2006 Neurotechnologija




Overview

NFRecord is persisted in memory block (byte array) which can be stored in database or file or
sent to another computer via network. This persisted state of NFRecord is called packed
NFRecord and it is the piece of information witch extractors of VeriFinger, FingerCell and
MegaM atcher return and matchers of VeriFinger and FingerCell should receive. Information
from packed NFRecord can be retrieved, edited and packed NFRecord can be created with
the help of NFRecord module (Neurotec.Biometrics.NFRecord classin .NET).

A collection of NFRecords (since NFRecord version 2.0) can be stored in Neurotechnologija
Fingerprint Template (NFTemplate) to consolidate information about all person's finger-
prints. In the same way as NFRecord, NFTemplate is persisted in memory block (packed
NFTemplate). NFRecords can be retrieved from packed NFTemplate and packed NFTem-
plate can be created from NFRecords with the help of NFTemplate module (Neuro-
tec.Biometrics.NFTemplate classin .NET).

NFTemplate (and other biometric templates in future versions) can be stored in Neurotechno-
logija Template (NTemplate) to consolidate information about all person's biometric charac-
teristics. In the same way as NFTemplate, NTemplate is persisted in memory block (packed
NTemplate) and it is a piece of MegaMatcher Matcher information should receive. NFTem-
plate can be retrieved from packed NTemplate and packed NTemplate can be created from
NFTemplate with the help of NTemplate module (Neurotec.Biometrics.NTemplate classin
NET).

Figure 2.1, “ Structure of template.” shows a brief structure of templates.
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NTemplate contains NFTemplate contains
informaton about information about
all person's all persc_)n's

biometric data fingerprints

yd

NTemplate

NFTemplate

NFRecord | NFRecord

NFRecord contains

information about
one fingerprint

Figure 2.1. Structure of template.

2.2. Template Conversion

NTemplates, NFTemplates and NFRecords (see Template Management) can be converted to
and/or from:

* Finger Minutiae Records (FMRecord, Finger Minutiae Format for Data Interchange AN-
SI/INCITS 378-2004 standard) with the help of FMRecord module (Neuro-
tec.Biometrics.FMRecord classin .NET). This module (classin .NET) also enables read-
ing, writing and editing of FM Records.
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* ANSI/NIST Files (ANTemplate, Data Format for the Interchange of Fingerprint, Facial,
& Scar Mark & Tattoo (SMT) Information ANSI/NIST-ITL 1-2000 standard) with the
help of ANTemplate module (Neurotec.Biometrics, ANTemplate classin .NET).
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Chapter 3. Using

3.1. Template Management

This section contains template conversion examples including (but not limiting to) following:

Creating MegaM atcher templates for matcher in Section 3.1.1, “Packing NFRecord to
NTemplate”.

Converting VeriFinger/FingerCell templates to MegaMatcher templatesin Section 3.1.3,
“Converting Packed NFRecord from Version 1.0 Format to Current (Version 2.0)
Format” and Section 3.1.4, “Packing Version 1.0 Format NFRecord to NTemplate”.
Converting MegaMatcher templates to VeriFinger/FingerCell templatesin Section 3.1.5,
“Converting Packed NFRecord from Current (Version 2.0) Format to Version 1.0
Format” and Section 3.1.6, “ Retrieving Packed NFRecord in Version 1.0 Format from
Packed NTemplate”.

3.1.1. Packing NFRecord to NTemplate

High-Level Example (Simpler)

[C

#i ncl ude "NTenpl ate. h"

voi d PackedNFRecor dToPackedNTenpl at el(

NSi zeType nf RRecordSi ze, // size of packed NFRecord
const void * nfRecord // pointer to menory bl ock
/1 that contains packed NFRecord

HNTenpl ate hNTenpl ate; // handl e to NTenpl ate obj ect
HNFTenpl at e hNFTenpl ate; // handle to NFTenpl ate obj ect
HNFRecord hNFRecord; // handle to NFRecord object
NSi zeType nTenpl ateSi ze; // size of packed NTenpl ate
void * nTenplate; // pointer to nenory bl ock

/1 that contains packed NTenpl ate

/'l Create new NTenpl ate obj ect

NTenpl at eCr eat e( & NTenpl at e) ;

/1 Add new NFTenpl ate to NTenpl at e

NTenpl at eAddFi nger s(hNTenpl at e, &NFTenpl ate) ;

/1 Unpack packed NFRecord to newWy created object and add it to NFTenpl ate

NFTenpl at eAddRecor dFr omvenor y( hNFTenpl at e, nf Record, nf RecordSi ze,
0, &hNFRecord);

/1 Cal cul ate size of packed NTenpl ate

NTenpl at eGet Si ze( hNTenpl ate, 0, &nTenpl at eSi ze);

/1 Allocate menory for packed NTenpl ate

nTenpl ate = NAl | oc(nTenpl at eSi ze) ;

/| Pack NTenpl ate

NTenpl at eSaveToMenor y( hNTenpl at e, nTenpl ate, nTenpl at eSi ze,
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0, &nTenpl ateSi ze);
I ...
/1 Do sonmething with packed NTenpl ate
/1
/'l Free nenory allocated for packed NTenpl ate
NFree(nTenpl at e) ;

[ C#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eManagenent

{
voi d PackedNFRecor dToPackedNTenpl at el(
byte[] packedNFRecord // packed NFRecord
)
{
/'l Create new NTenpl ate obj ect
NTenpl at e nTenpl ate = new NTenpl ate();
/1 Add new NFTenpl ate to NTenpl ate
NFTenpl at e nf Tenpl ate = nTenpl at e. AddFi ngers() ;
/1 Unpack packed NFRecord to new y created object
/1 and add it to NFTenpl ate
NFRecord nf Record = nf Tenpl at e. Recor ds. Add( packedNFRecor d) ;
/'l Pack NTenpl at e
byte[] packedNTenpl ate = nTenpl at e. Save();
1.
/1 Do sonmething with packed NTenpl ate
I
}
}

Low-Level Example (Faster and Less Memory Consuming)
[C]
#i ncl ude "NTenpl ate. h"

voi d PackedNFRecor dToPackedNTenpl at e2(
NSi zeType nf RecordSi ze, // size of packed NFRecord
const void * nfRecord // pointer to nenory bl ock
/] that contains packed NFRecord

NSi zeType nf Tenpl ateSi ze; // size of packed NFTenpl ate
void * nfTenplate; // pointer to nmenory bl ock

/1l that contains packed NFTenpl ate
NSi zeType nTenpl ateSi ze; // size of packed NTenpl ate
void * nTenplate; // pointer to nenory bl ock

/1 that contains packed NTenpl ate
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/1 Cal cul ate size of packed NFTenplate with one gi ven NFRecord

NFTenpl at eCal cul at eSi ze(1, &nfRecordSize, &nfTenpl ateSi ze);

/1 Al'l ocate menory for packed NFTenpl ate

nf Tenpl ate = NAl | oc(nf Tenpl at eSi ze) ;

/1 Pack one given NFRecord to NFTenpl ate

NFTenpl at ePack(1, &nfRecord, &nfRecordSize, nfTenplate, nfTenpl ateSize,
&nf Tenpl at eSi ze) ;

/] Cal cul ate size of packed NTenplate with NFTenpl ate

NTenpl at eCal cul at eSi ze( nf Tenpl at eSi ze, &nTenpl at eSi ze) ;

/1 Allocate menory for packed NTenpl ate

nTenpl ate = NAl | oc(nTenpl at eSi ze) ;

/1l Pack NFTenplate to NTenpl ate

NTenpl at ePack( nf Tenpl at e, nf Tenpl at eSi ze, nTenpl ate, nTenpl ateSi ze,
& Tenpl at eSi ze) ;

/'l Free nenory allocated for packed NFTenpl ate

NFr ee( nf Tenpl at e) ;

/1

/1 Do sonmething with packed NTenpl ate

/1

/'l Free nmenory allocated for packed NTenpl ate

NFree(nTenpl at e) ;

[ CH#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eManagenent

{
voi d PackedNFRecor dToPackedNTenpl at e2(
byte[] packedNFRecord // packed NFRecord
)
{
/'l Pack the given NFRecord to NFTenpl ate
byte[] packedNFTenpl ate = NFTenpl at e. Pack( packedNFRecor d) ;
/1l Pack NFTenplate to NTenpl ate
byte[] packedNTenpl ate = NTenpl at e. Pack( packedNFTenpl at e) ;
/1
/1 Do sonmething with packed NTenpl ate
/1
}
}

3.1.2. Retrieving Packed NFRecord from Packed NTemplate
High-Level Example (Simpler)

[C

#i ncl ude "NTenpl ate. h"

voi d PackedNFRecor dFr onPackedNTenpl at el1(
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NSi zeType nTenpl ateSi ze, // size of packed NTenpl ate
const void * nTenplate // pointer to menory bl ock
/1 that contains packed NTenpl ate

HNTenpl ate hNTenpl ate; // handl e to NTenpl ate obj ect
HNFTenpl at e hNFTenpl ate; // handle to NFTenpl ate obj ect
HNFRecord hNFRecord; // handle to NFRecord object

dSi ze; // size of packed NFRecord
/1 pointer to nmenory bl ock

/1 that contains packed NFRecord

/1l Create NTenpl ate object from packed NTenpl ate

omvenory(nTenpl ate, nTenpl ateSi ze, 0, NULL, &hNTenpl ate);

/'l Retrieve NFTenpl ate object from NTenpl ate obj ect
NTenpl at eGet Fi nger s(hNTenpl at e, &NFTenpl ate) ;

NFRecord object from NFTenpl ate obj ect;

NFTenpl at eGet Recor d( hNFTenpl ate, 0, &hNFRecord);

NFRecor dGet Si ze( hNFRecord, 0, &nf RecordSi ze);

NFRecor dSaveToMenor y( hNFRecor d, nf Record, nfRecordSize, 0, &nfRecordSize);

using System

| ocated for packed NFRecord

{
NSi zeType nf Recor
void * nfRecord;
NTenpl at eCr eat eFr
/'l Retrieve first
/1 Cal cul ate packed size of NFRecord object
/1 Al'locate menory for packed NFRecord
nf Record = NAl | oc(nf RecordSi ze) ;
/'l Pack NFRecord object
/| Del ete NTenpl ate obj ect
NTenpl at eFr ee( hNTenpl at e) ;
1.
/1 Do sonething with packed NFRecord
/1
/1 Free nmenory al
NFr ee( nf Recor d) ;
}
[ C#]

usi ng Neurotec. Bionetrics;

public class Usi ngTenpl at eManagenent

{

voi d PackedNFRecor dFr onPackedNTenpl at el(
byt e[] packedNTenpl ate // packed NTenpl ate

)
{

/1l Create NTenpl ate object from packed NTenpl ate

NTenpl at e nTenpl ate = new NTenpl at e( packedNTenpl at e) ;

/1l Retrieve NFTenpl ate object from NTenpl ate obj ect
NFTenpl at e nf Tenpl ate = nTenpl at e. Fi ngers;

/'l Retrieve first NFRecord object from NFTenpl ate obj ect;

NFRecord

nf Record = nf Tenpl at e. Records[ 0] ;

/| Pack NFRecord obj ect
byt e[] packedNFRecord = nf Record. Save();

11

/1 Do sonething with packed NFRecord

/1
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Low-Level Example (Faster and Less Memory Consuming)
[C]
#i ncl ude "NTenpl ate. h"

voi d PackedNFRecor dFr onPackedNTenpl at e2(
NSi zeType nTenpl ateSi ze, // size of packed NTenpl ate
const void * nTenplate // pointer to nmenory bl ock
/1 that contains packed NTenpl ate

NSi zeType nf Tenpl ateSi ze; // size of packed NFTenpl ate
const void * nfTenplate; // pointer to packed NFTenpl ate
NI nt recordCount; // record count in NFTenpl ate
const void * * arNFRecords; // pointer to array of
/1 pointers to packed NFRecords
NSi zeType * ar NFRecordSi zes; // pointer to array of
/'l sizes of packed NFRecords
NSi zeType nf RecordSi ze; // size of packed NFRecord
const void * nfRecord; // pointer to packed NFRecord

/'l Unpack packed NFTenpl ate from packed NTenpl at e

NTenpl at eUnpack(nTenpl ate, nTenpl ateSi ze, NULL, NULL, NULL, NULL,
&nf Tenpl at e, &nf Tenpl at eSi ze) ;

/1 Unpack record count from packed NFTenpl ate

NFTenpl at eUnpack( nf Tenpl ate, nf Tenpl ateSi ze, NULL, NULL, NULL, NULL,
& ecordCount, NULL, NULL);

/1 Al'locate array of pointers to packed NFRecords

/1 and array of sizes of packed NFRecords

ar NFRecords = (const void * *)NAl |l oc(recordCount * sizeof(const void *));

ar NFRecor dSi zes = (NSi zeType *)NAl | oc(recordCount * sizeof (NS zeType));

/1 Unpack packed NFRecords from packed NFTenpl at e

NFTenpl at eUnpack( nf Tenpl ate, nf Tenpl ateSi ze, NULL, NULL, NULL, NULL,
NULL, ar NFRecords, ar NFRecordSi zes);

/!l Retrieve first packed NFRecord

nf Record = ar NFRecor ds[ 0] ;

nf Recor dSi ze = ar NFRecor dSi zes[ 0] ;

/'l Free array of pointers to packed NFRecords

/1 and array of sizes of packed NFRecords

NFr ee( ar NFRecor ds) ;

NFr ee( ar NFRecor dSi zes) ;

1.

/1 Do sonething with packed NFRecord

/1

3.1.3. Converting Packed NFRecord from Version 1.0
Format to Current (Version 2.0) Format
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[C

#i ncl ude "NFRecordV1. h"

voi d PackedNFRecor dViToPackedNFRecor d(
NSi zeType nf RecordV1Si ze, // size of packed NFRecord in version 1.0 format
const void * nfRecordVl // pointer to nenory bl ock that contains
/| packed NFRecord in version 1.0 fornat

{
HNFRecord hNFRecord; // handle to NFRecord object
NSi zeType nf RecordSi ze; // size of packed NFRecord
void * nfRecord; // pointer to menory bl ock that contains packed NFRecord
/'l Create NFRecord object from packed NFRecord in version 1.0 fornat
NFRecor dCr eat eFr omvenor y( nf Recor dVl, nf RecordV1Si ze, 0, NULL, &hNFRecord);
/| Cal cul ate packed size of NFRecord object
NFRecor dGet Si ze( hNFRecord, 0, &nf RecordSi ze);
/1 Allocate menory for packed NFRecord
nf Record = NAI | oc(nf RecordSi ze);
/'l Pack NFRecord object
NFRecor dSaveToMenor y( hNFRecord, nf Record, nfRecordSi ze, 0, &nfRecordSize);
/1 Del ete NFRecord object
NFRecor dFr ee( hNFRecor d) ;
I ...
/1 Do sonething with packed NFRecord
/1
/!l Free nenory allocated for packed NFRecord
NFr ee( nf Recor d) ;
}
[ C#]

usi ng System
usi ng Neurotec. Bionetrics;

public class Usi ngTenpl at eManagenent
{
public void PackedNFRecor dVlToPackedNFRecor d(
byt e[] packedNFRecordVl // packed NFRecord in version 1.0 format

)
{

/'l Create NFRecord object from packed NFRecord in version 1.0 format
NFRecord nf Record = new NFRecor d( packedNFRecor dV1) ;

/1 Pack NFRecord object

byte[] packedNFRecord = nf Record. Save();

1.

/1 Do sonething with packed NFRecord

I

3.1.4. Packing Version 1.0 Format NFRecord to NTemplate
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To pack version 1.0 NFRecord to NTemplate it has first be converted to current (version 2.0)
format. See Section 3.1.3, “Converting Packed NFRecord from Version 1.0 Format to Cur-
rent (Version 2.0) Format” and Section 3.1.1, “Packing NFRecord to NTemplate”.

3.1.5. Converting Packed NFRecord from Current (Version
2.0) Format to Version 1.0 Format

[d
#i ncl ude "NFRecordV1. h"

voi d PackedNFRecor dToPackedNFRecor dV1(
NSi zeType nf RecordSi ze, // size of packed NFRecord
const void * nfRecord // pointer to nenory bl ock that contains packed NFRecord

HNFRecord hNFRecord; // handle to NFRecord object
NUInt flags = 0; // flags that control packing in version 1.0 format;
/1 specify NFR SKIP_GS | NFR_SAVE BLOCKED ORI ENTS
/1 instead of O for VeriFinger 4.1 / FingerCell 1.1
NSi zeType nf RecordV1Si ze; // size of packed NFRecord in version 1.0 fornat
void * nfRecordVl; // pointer to nenory bl ock that contains
/1 packed NFRecord in version 1.0 format

/1 Create NFRecord object from packed NFRecord

NFRecor dCr eat eFr omvenor y( nf Record, nf RecordSi ze, 0, NULL, &hNFRecord);

/1 Cal cul ate packed size of NFRecord object in version 1.0 fornmat

NFRecor dGet Si zeV1( hNFRecord, flags, &nfRecordV1Si ze);

/1 Al'locate menory for packed NFRecord in version 1.0 fornmat

nf RecordVl = NAl | oc(nf RecordV1Si ze) ;

/1l Pack NFRecord object in version 1.0 fornmat

NFRecor dSaveToMenor yV1( hNFRecor d, nf RecordVl, nf RecordViSize
flags, &nfRecordSize);

/| Del ete NFRecord obj ect

NFRecor dFr ee( hNFRecor d) ;

/1

/1 Do sonmething with packed NFRecord in version 1.0 format

/1

/1 Free menory allocated for packed NFRecord in version 1.0 format

NFr ee( nf Recor dV1) ;

[ C#]

usi ng System
usi ng Neurotec. Bionetrics;

public class Usi ngTenpl at eManagenent
{
publ i c voi d PackedNFRecor dToPackedNFRecor dVi1(
byte[] packedNFRecord // packed NFRecord

)
{
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uint flags = 0; // flags that control packing in version 1.0 fornat;

/'l specify NFRecord. Fl agSki pGs
/'l | NFRecord. Fl agSaveBl ockedOri ents
/1 instead of O for VeriFinger 4.1/ FingerCell 1.1
/1 Create NFRecord object from packed NFRecord
NFRecord nf Record = new NFRecor d( packedNFRecord) ;
/| Pack NFRecord object in version 1.0 format
byt e[] packedNFRecordV1l = nf Record. SaveV1(fl ags);
1.
/1 Do sonething with packed NFRecord in version 1.0 format
I ...

3.1.6. Retrieving Packed NFRecord in Version 1.0 Format
from Packed NTemplate

Toretrieve version 1.0 NFRecord from NTemplate, NFRecord in current (version 2.0) format

hasfirst to be retrieved from NTemplate and then converted to version 1.0 format. See Sec-

tion 3.1.2, “Retrieving Packed NFRecord from Packed NTemplate” and Section 3.1.5,

“Converting Packed NFRecord from Current (Version 2.0) Format to Version 1.0 Format”.

3.2. Template Conversion

This section contains template conversion examples including (but not limiting to) following:

» Converting MegaMatcher templatesto ANSI/INCITS 378-2004 standard templatesin
Section 3.2.4, “ Converting NTemplate to FMRecord” and Section 3.2.1, “Converting
NFRecord to FMRecord”.

» Converting VeriFinger/FingerCell templates to ANSI/INCITS 378-2004 standard tem-

platesin Section 3.2.2, “Converting Version 1.0 Format NFRecord to FMRecord”.
e Converting two-finger VeriFinger/FingerCell templatesto ANSI/INCITS 378-2004

standard templates in Section 3.2.3, “Converting Two Version 1.0 Format NFRecords to

FMRecord”.

» Converting ANSI/INCITS 378-2004 standard templates to MegaMatcher templatesin
Section 3.2.7, “ Converting FMRecord to NTemplate” and Section 3.2.5, “Converting
FMRecord to NFRecord”.

» Converting ANSI/INCITS 378-2004 standard templates to VeriFinger/FingerCell tem-

platesin Section 3.2.5, “Converting FMRecord to NFRecord”.

» Converting two-finger ANSI/INCITS 378-2004 standard templates to V eriFinger/Finger-

Cedll templatesin Section 3.2.6, “ Converting Two-Finger FMRecord to NFRecords in
Version 1.0 Format”.

» Converting MegaMatcher templates to ANSI/NIST-ITL 1-2000 standard filesin Sec-
tion 3.2.10, “ Converting NTemplate to ANTemplate” and Section 3.2.8, “Converting
NFRecord to ANTemplate”.

» Converting VeriFinger/FingerCell templatesto ANSI/NIST-ITL 1-2000 standard filesin

Section 3.2.9, “Converting Version 1.0 Format NFRecord to ANTemplate’.
e Converting ANSI/NIST-ITL 1-2000 standard files to MegaMatcher templates in Sec-
tion 3.2.12, “Converting ANTemplate to NTemplate’ and Section 3.2.11, “ Converting

Copyright © 2006 Neurotechnologija

14




Using

ANTemplate to NFRecord”.

» Converting ANSI/NIST-ITL 1-2000 standard files to VeriFinger/FingerCell templatesin

Section 3.2.11, “Converting ANTemplate to NFRecord”.

3.2.1. Converting NFRecord to FMRecord

[d
#i ncl ude "FMRecord. h"

voi d PackedNFRecor dToSt or edFMRecor d(
NSi zeType nf RecordSi ze, // size of packed NFRecord
const void * nfRecord // pointer to nenory bl ock
/1 that contains packed NFRecord

{
HNFRecord hNFRecord; // handle to NFRecord object
HFMRecord hFMRecord; // handle to FMRecord obj ect
NSi zeType fnRecordSi ze; // size of FMRecord
void * fnmRecord; // pointer to menory bl ock that contains FMRecord
/1l Create NFRecord object from packed NFRecord
NFRecor dCr eat eFr omvenor y( nf Record, nf RecordSi ze, 0, NULL, &hNFRecord);
/1 Create FMRecord object from NFRecord object
FMRecor dCr eat eFr onNFRecor d( hNFRecord, 0, &hFMRecord);
/1 Del ete NFRecord object
NFRecor dFr ee( hNFRecor d) ;
/] Cal cul ate size of FMRecord object to store in menory
FMRecor dGet Si ze( hFMRecord, 0, &f nRecordSi ze);
/Il - or -
/I FMRecor dCet Si ze( hFMRecord, FMRFV_USE _NEUROTEC Fl ELDS, &f nRecor dSi ze);
/1 Al'locate menory for FMRecord
fmMRecord = NAI | oc(fnRecordSi ze) ;
/1 Store FMRecord object in nenory
FMRecor dSaveToMenor y( hFMRecord, fnRecord, fnRecordSize, 0, &f nRecordSize);
/Il - or -
/I FMRecor dSaveToMenor y( hFMRecord, fmnRecord, fnRecordSi ze,
/1 FMRFV_USE_NEUROTEC FI ELDS, &f nRecordSi ze);
/1 Del ete FMRecord obj ect
FMRecor dFr ee( hFMRecor d) ;
I ...
/1 Do sonething with FMRecord
/1
/'l Free nenory allocated for FMRecord
NFr ee(f nRecord);
}
[ C#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eConver si on

{
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public void PackedNFRecor dToSt or edFMRecor d(
byt e[] packedNFRecord // packed NFRecord
)

{
/1 Create NFRecord object from packed NFRecord

NFRecord nf Record = new NFRecor d( packedNFRecord) ;
/1l Create FMRecord object from NFRecord object
FMRecord fnRecord = new FMRecor d(nf Record);

/1 Store FMRecord object in nenory

byte[] storedFMRecord = fnRecord. Save();

/Il - or -

/1 byte[] storedFMRecord = fnmRecord. Save(

/'l Fnr Fi nger Vi ew. Fl agUseNeur ot ecFi el ds) ;
...

/1 Do sonething with FMRecord

I ...

Remarks

The created FMRecord has Product Owner part of CBEFF Product 1D set to Neurotechnol o-
gija CBEFF Format Owner value (0x0031). Also additional fields of Neurotechnologija are
created for FMRecord Finger View and filled with values from given NFRecord to ensure
minimal loss of information if the FMRecord will be later converted back to NFRecord. If it
will not be converted back to NFRecord and/or minimal FMRecord size is desired then FIVR-
FV_SKI P_NEUROTEC FI ELDS (FmrFingerView .Fl agSki pNeur ot ecFi el ds in
.NET) flag should be used.

If CBEFF Product ID is changed then additional Neurotechnologija fields are not created by
default. To force their creation use commented lines(s).

3.2.2. Converting Version 1.0 Format NFRecord to FMRe-
cord

Converting version 1.0 format NFRecord to FMRecord isidentical to converting NFRecord
to FMRecord. See Section 3.2.1, “Converting NFRecord to FM Record”.

3.2.3. Converting Two Version 1.0 Format NFRecords to
FMRecord

[d
#i ncl ude "FMRecord. h"

voi d PackedNFRecor dV1ToSt or edFMRecor dTwoFi nger (
NSi zeType nf RecordSi zel, // size of first packed NFRecord
const void * nfRecordl, // pointer to nenory bl ock
/1 that contains first packed NFRecord
NSi zeType nf RecordSi ze2, // size of second packed NFRecord
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const void * nfRecord2 // pointer to nmenory bl ock
/1 that contains second packed NFRecord

{
HNFTenpl at e hNFTenpl ate; // handle to NFTenpl ate obj ect
HNFRecord hNFRecordl; // handle to first NFRecord object
HNFRecord hNFRecord2; // handle to second NFRecord obj ect
HFMRecord hFMRecord; // handle to FMRecord obj ect
NSi zeType fnRecordSi ze; // size of FMRecord
void * fnRecord; // pointer to nmenory block that contains FMRecord
/1 Create NFTenpl ate obj ect
NFTenpl at eCr eat e( &NFTenpl at e) ;
/1 Add records created fromfirst and second packed NFRecords
/1 to NFTenpl ate obj ect
NFTenpl at eAddRecor dFr omvenor y( hNFTenpl at e, nf Recordl, nf RecordSi zel,
0, &hNFRecordl);
NFTenpl at eAddRecor dFr omvenor y( hNFTenpl at e, nf Record2, nf RecordSi ze2,
0, & NFRecord?2);
/1l Create FMRecord object from NFTenpl ate obj ect
FMRecor dCr eat eFr onNFTenpl at e( hNFTenpl ate, 0, &hFMRecord);
/1 Del ete NFTenpl ate obj ect
NFTenpl at eFr ee( hNFTenpl at e) ;
/| Calculate size of FMRecord object to store in nmenory
FMRecor dGet Si ze( hFVMRecord, 0, &fnRecordSize);
/Il - or -
/I FMRecor dGet Si ze( hFMRecord, FMRFV_USE_NEUROTEC Fl ELDS, &f nRecor dSi ze);
/1 Al'locate nmenory for FMRecord
fmRecord = NAl | oc(fnRecordSi ze) ;
/1 Store FMRecord object in nenory
FMRecor dSaveToMenor y( hFMRecord, fnRecord, fnRecordSize, 0, &f nRecordSize);
/Il - or -
/ | FMRecor dSaveToMenor y( hFMRecord, fnRecord, fnRecordSize,
/'l FMRFV_USE_NEUROTEC FI ELDS, &f nRecordSi ze);
/1 Del ete FMRecord obj ect
FMRecor dFr ee( hFMRecor d) ;
I ...
/1 Do sonething with FMRecord
/1
/1l Free nmenory allocated for FMRecord
NFr ee(f nRecord) ;
}
[ C#]

using System
usi ng Neurotec. Bi onetrics;

public class UsingTenpl at eConver si on
{
public voi d PackedNFRecor dToSt or edFMRecor d(
byte[] packedNFRecordl, // first packed NFRecord
byte[] packedNFRecord2 // second packed NFRecord
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/1 Create NFTenpl ate object

NFTenpl at e nf Tenpl ate = new NFTenpl ate();

/1 Add record created fromfirst and second packed NFRecords
/1l to NFTenpl ate object

NFRecord nf Recordl = nf Tenpl at e. Recor ds. Add( packedNFRecor d1) ;
NFRecord nf Record2 = nf Tenpl at e. Recor ds. Add( packedNFRecor d2) ;
/1l Create FMRecord object from NFTenpl ate obj ect

FMRecord fnRecord = new FMRecor d(nf Tenpl at e) ;

/1 Store FMRecord object in nenory

byte[] storedFMRecord = fnRecord. Save();

/Il - or -

/1 byte[] storedFMRecord = fnmRecord. Save(

/'l Fnr Fi nger Vi ew. Fl agUseNeur ot ecFi el ds) ;

...

/1 Do sonething with FMRecord

/1

Remarks

The created FMRecord has Product Owner part of CBEFF Product 1D set to Neurotechnol o-
gija CBEFF Format Owner value (0x0031). Also additional fields of Neurotechnologija are
created for FMRecord Finger View and filled with values from given NFRecord to ensure
minimal loss of information if the FMRecord will be later converted back to NFRecord. If it
will not be converted back to NFRecord and/or minimal FMRecord size is desired then FIVR-
FV_SKI P_NEUROTEC FI ELDS (FmrFingerView .Fl agSki pNeur ot ecFi el ds in
.NET) flag should be used.

If CBEFF Product ID is changed then additional Neurotechnologija fields are not created by
default. To force their creation use commented lines(s).

3.2.4. Converting NTemplate to FMRecord

[C

#i ncl ude "FMRecord. h"

voi d PackedNTenpl at eToSt or edFMRecor d(
NSi zeType nTenpl ateSi ze, // size of packed NTenpl ate
const void * nTenplate // pointer to menory bl ock
/1 that contains packed NTenpl ate

HNTenpl ate hNTenpl ate; // handl e to NTenpl ate obj ect

HNFTenpl ate hNFTenpl ate; // handl e to NFTenpl ate obj ect

HFMRecord hFMRecord; // handle to FMRecord obj ect

NSi zeType fnRecordSi ze; // size of FMRecord

void * fnRecord; // pointer to menory block that contains FMRecord

/1l Create NTenpl ate object from packed NTenpl ate
NTenpl at eCr eat eFr omVenory(nTenpl ate, nTenpl ateSi ze, 0, NULL, &hNTenpl ate);
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/1 Retrieve NFTenpl ate object from NTenpl ate obj ect
NTenpl at eGet Fi nger s( hNTenpl at e, & NFTenpl ate);

/1l Create FMRecord object from NFTenpl ate obj ect

FMRecor dCr eat eFr onNFTenpl at e( hNFTenpl ate, 0, &FMRecord);
/1 Del ete NTenpl ate obj ect

NTenpl at eFr ee( hNTenpl at e) ;

/1 Cal cul ate size of FMRecord object to store in menory
FMRecor dGet Si ze( hFMRecord, 0, &fnRecordSi ze);

/Il - or -

/| FMRecor dGet Si ze( hFMRecord, FMRFV_USE _NEUROTEC Fl ELDS, &f nRecor dSi ze);
/1 Al'l ocate menory for FMRecord

fmRecord = NAl| oc(fnRecordSi ze) ;

/1 Store FMRecord object in nenory

FMRecor dSaveToMenor y( hFMRecord, fnRecord, fnRecordSize, 0, &f nRecordSize);
/Il - or -

/| FMRecor dSaveToMenor y( hFMRecord, fmRecord, fmnRecordSi ze,
/1 FMRFV_USE_NEUROTEC FI ELDS, &f nmRecordSi ze);

/'l Del ete FMRecord obj ect

FMRecor dFr ee( hFMRecor d) ;

I

/1 Do sonething with FMRecord

/1

/1l Free nmenory allocated for FMRecord

NFr ee(f nRecord) ;

[ C#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eConver si on
{
public void PackedNTenpl at eToSt or edFMRecor d(
byte[] packedNTenpl ate // packed NTenpl ate
)

{
/'l Create NTenpl ate object from packed NTenpl ate

NTenpl at e nTenpl ate = new NTenpl at e( packedNTenpl at e) ;
/1 Retrieve NFTenpl ate object from NTenpl ate obj ect
NFTenpl at e nf Tenpl ate = nTenpl at e. Fi ngers;

/1 Create FMRecord object from NFTenpl ate obj ect
FMRecord fnRecord = new FMRecor d(nf Tenpl ate) ;

/1 Store FMRecord object in nenory

byte[] storedFMRecord = fnRecord. Save();

/[l - or -

/1byte[] storedFMRecord = fnRecord. Save(

/1 Fnr Fi nger Vi ew. Fl agUseNeur ot ecFi el ds) ;

I

/1 Do sonething with FMRecord

I
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Remarks

The created FM Record has Product Owner part of CBEFF Product 1D set to Neurotechnol o-
gija CBEFF Format Owner value (0x0031). Also additional fields of Neurotechnologija are
created for each FMRecord Finger View and filled with values from appropriate NFRecord
stored in NFTemplate of NTemplate to ensure minimal loss of information if the FMRecord
will be later converted back to NTemplate. If it will not be converted back to NTemplate and/
or minimal FMRecord sizeis desired then FVMRFV_SKI P_NEUROTEC FI ELDS (Fm-
rFingerView .FI agSki pNeur ot ecFi el ds in.NET) flag should be used.

If CBEFF Product ID is changed then additional Neurotechnologijafields are not created by
default. To force their creation use commented lines(s).

3.2.5. Converting FMRecord to NFRecord

[C

#i ncl ude "FMRecord. h"

voi d St oredFMRecor dToPackedNFRecor d(
NSi zeType fnRecordSi ze, // size of FMRecord
const void * frmRecord // pointer to nmenory bl ock that contains FMRecord

HFMRecord hFMRecord; // handle to FMRecord obj ect
HFnT Fi nger Vi ew hFnr Fi ngerView, // handl e to FnrFingerVi ew obj ect
HNFRecord hNFRecord; // handle to NFRecord object
NSi zeType nf RecordSi ze; // size of packed NFRecord
void * nfRecord; // pointer to nmenory bl ock
/1 that contains packed NFRecord

/'l Create FMRecord object from FMRecord stored in nenory
FMRecor dCr eat eFr omvenor y(f mRecord, fnRecordSi ze, 0, NULL, &hFMRecord);
/Il - or -

/ | FMRecor dCr eat eFr omMvenor y(f mRecord, fnRecordSi ze,

/'l FMRFV_USE_NEUROTEC FI ELDS, NULL, &hFMRecord);

/1 Retrieve first FnrFingerView object from FMRecord obj ect
FMRecor dGet Fi nger Vi em( hFMRecord, 0, &hFnr Fi nger Vi ew);

/1 Convert FnrFingerView object to NFRecord object

Fnr Fi nger Vi ewToNFRecor d( hFnr Fi nger Vi ew, 0, &hNFRecord);

/| Del ete FMRecord obj ect

FMRecor dFr ee( hFMRecor d) ;

/1 Cal cul ate packed size of NFRecord object

NFRecor dGet Si ze( hNFRecord, 0, &nfRecordSi ze);

/1 Use the following line instead of previous one

/1 if it is needed to pack NFRecord in version 1.0 fornat
/I NFRecor dGet Si zeV1( hNFRecord, 0, &nfRecordSi ze);

/1 Allocate nmenory for packed NFRecord

nf Record = NAI | oc(nf RecordSi ze) ;

/| Pack NFRecord obj ect

NFRecor dSaveToMenor y( hNFRecord, nf Record, nfRecordSi ze, 0, &nfRecordSize);
/1l Use the following line instead of previ ous one

/1 if it is needed to pack NFRecord in version 1.0 format
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/ I NFRecor dSaveToMenor yV1( hNFRecord, nf Record, nf RecordSize, O,
/| &nf Recor dSi ze) ;

/| Del ete NFRecord object

NFRecor dFr ee( hNFRecor d) ;

/1

/1 Do sonething with packed NFRecord

/1

/'l Free nenory allocated for packed NFRecord

NFr ee( nf Recor d) ;

[ C#]

usi ng System
usi ng Neurotec.Bionetrics;

public class Usi ngTenpl at eConver si on
{
public void StoredFMRecordToPackedNFRecor d(
byte[] storedFMRecord // FMRecord stored in menory
)
{

/1 Create FMRecord object from FMRecord stored in nenory
FMRecord fnRecord = new FMRecor d( st or edFMRecor d) ;

/1l - or -

/I FMRecord fmRecord = new FMRecor d( st or edFMRecord,

/1 Fnr Fi nger Vi ew. UseNeur ot ecFi el ds) ;

/! Retrieve first FnrFingerView object from FMRecord obj ect
Fnr Fi nger Vi ew f nr Fi nger Vi ew = fnRecor d. Fi nger Vi ews[ 0] ;

/1 Convert FnrFingerView object to NFRecord obj ect
NFRecord nf Record = fnrFi ngerVi ew. ToNFRecord();

/'l Pack NFRecord object

byte[] packedNFRecord = nf Record. Save();

/1 Use the following line instead of previous one

/1 if it is needed to pack NFRecord in version 1.0 fornat
/1 byte[] packedNFRecord = nf Record. SaveV1();

I ...

/1 Do sonething with packed NFRecord

/1

Remarks

Commented line has to be used if FM Record was converted from NFRecord and Product
Owner part of CBEFF Product ID is set to value different from Neurotechnologija CBEFF
Format Owner value and minimal information loss is desired. See also Section 3.2.1,
“Converting NFRecord to FMRecord”.

3.2.6. Converting Two-Finger FMRecord to NFRecords in
Version 1.0 Format
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[C

#i ncl ude "FMRecord. h"

voi d St or edFMRecor dToPackedNFRecor dV1TwoFi nger (

NSi zeType fnRecordSi ze, // size of FMRecord
const void * frmRecord // pointer to nmenory bl ock that contains FMRecord

HFMRecord hFMRecord; // handle to FMRecord obj ect
HNFTenpl at e hNFTenpl ate; // handle to NFTenpl ate obj ect
HNFRecord hNFRecordl; // handle to first NFRecord object
HNFRecord hNFRecord2; // handle to second NFRecord obj ect
NSi zeType nf RecordSi zel; // size of first packed NFRecord
NSi zeType nf RecordSi ze2; // size of second packed NFRecord
void * nfRecordl; // pointer to nenory bl ock

/1 that contains first packed NFRecord
void * nfRecord2; // pointer to nenory bl ock

/1 that contains second packed NFRecord

/1l Create FMRecord object from FMRecord stored in nenory

FMRecor dCr eat eFr omvenor y(f mRecord, fnRecordSi ze, 0, NULL, &hFMRecord);

/Il - or -

/ | FMRecor dCr eat eFr omMvenor y(f mRecord, fnRecordSi ze,

/'l FMRFV_USE_NEUROTEC FI ELDS, NULL, &hFMRecord);

/1 Convert FMRecord object to NFTenpl ate object

FMRecor dToNFTenpl at e( hFMRecord, 0, &hNFTenpl ate);

/1 Del ete FMRecord obj ect

FMRecor dFr ee( hFMRecor d) ;

/1l Retreive first and second NFRecord objects from NFTenpl at e

NFTenpl at eGet Recor d( hNFTenpl ate, 0, &hNFRecordl);

NFTenpl at eGet Recor d( hNFTenpl ate, 1, &hNFRecor d2);

/'l Cal cul ate packed sizes of first and second NFRecord objects

/1l in v 1.0 format

NFRecor dGet Si zeV1( hNFRecord1l, 0, &nfRecordSizel);

NFRecor dGet Si zeV1( hNFRecord2, 0, &nfRecordSize2);

/!l Al'locate menory for first and second packed NFRecords

nf Recordl = NAI | oc(nf RecordSi zel);

nf Record2 = NAI | oc(nf RecordSi ze2);

/1 Pack first and second NFRecord objects in v 1.0 fornat

NFRecor dSaveToMenor yV1( hNFRecor d1, nf Recordl, nfRecordSizel,
0, &nfRecordSizel);

NFRecor dSaveToMenor yV1( hNFRecor d2, nf Record2, nf RecordSize2,
0, &nfRecordSi ze2);

/1 Del ete NFTenpl ate obj ect

NFTenpl at eFr ee( hNFTenpl at e) ;

I

/1 Do sonething with packed NFRecords

/1

/1l Free nenory allocated for first and second packed NFRecords

NFr ee( nf Recor dl) ;

NFr ee( nf Recor d2) ;

[ C#]
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usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eConver si on
{
public void StoredFMRecor dToPackedNFRecor d(
byte[] storedFMRecord // FMRecord stored in menory

)
{

/1l Create FMRecord object from FMRecord stored in nenory
FMRecord fnRecord = new FMRecor d( st or edFMRecord) ;

/'l - or -

/I FMRecord fmRecord = new FMRecor d(st oredFMRecord,

/1 Fnr Fi nger Vi ew. UseNeur ot ecFi el ds) ;

/1l Convert FMRecord object to NFTenpl ate object

NFTenpl at e nf Tenpl ate = f nRecord. TONFTenpl at e() ;

/1l Retreive first and second NFRecord objects

/1 from NFTenpl at e obj ect

NFRecord nf Recordl = nf Tenpl at e. Records[ 0] ;

NFRecord nf Record2 = nf Tenpl at e. Records[ 1] ;

/1l Pack first and second NFRecord objects in version 1.0 fornmat
byte[] packedNFRecordl = nf Recordl. SaveVi();

byt e[] packedNFRecord2 = nf Record2. SaveV1();

I ...

/1 Do sonething with packed NFRecords

/1

Remarks

Commented line has to be used if FMRecord was converted from NFRecord and Product
Owner part of CBEFF Product ID is set to value different from Neurotechnologija CBEFF
Format Owner value and minimal information loss is desired. See also Section 3.2.1,
“Converting NFRecord to FMRecord”.

3.2.7. Converting FMRecord to NTemplate
[C]
#i ncl ude "FMRecord. h"

voi d St oredFMRecor dToPackedNTenpl at e(
NSi zeType fnRecordSi ze, // size of FMRecord
const void * fnmRecord // pointer to nenory bl ock that contains FMRecord

HFMRecord hFMRecord; // handle to FMRecord obj ect
HNTenpl at e hNTenpl ate; // handl e to NTenpl ate obj ect
NSi zeType nTenpl ateSi ze; // size of packed NTenpl ate
void * nTenplate; // pointer to nenory bl ock

/1 that contains packed NTenpl ate
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/! Create FMRecord object from FMRecord stored in nmenory

FMRecor dCr eat eFr omvenor y(f mRecord, fnRecordSi ze, 0, NULL, &hFMRecord);

/Il - or -

/ | FMRecor dCr eat eFr omvenor y(f mRecord, fnRecordSi ze,

/1 FMRFV_USE_NEURCTEC_FI ELDS, NULL, &hFMRecord);

/1l Convert FMRecord object to NTenpl ate object

FMRecor dToNTenpl at e(hFMRecord, 0, &hNTenpl ate);

/1 Del ete FMRecord obj ect

FMRecor dFr ee( hFMRecor d) ;

/1 Cal cul ate packed size of NTenpl ate obj ect

NTenpl at eGet Si ze( hNTenpl ate, 0, &nTenpl at eSi ze);

/1 Allocate menory for packed NTenpl ate

nTenpl ate = NAl | oc(nTenpl at eSi ze) ;

/| Pack NTenpl ate obj ect

NTenpl at eSaveToMenor y( hNTenpl at e, nTenpl ate, nTenpl at eSi ze, O,
& Tenpl at eSi ze) ;

/1 Del ete NTenpl ate obj ect

NTenpl at eFr ee( hNTenpl at e) ;

1.

/1 Do sonmething with packed NTenpl ate

I

/'l Free nenory allocated for packed NTenpl ate

NFree(nTenpl ate) ;

[ C#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class UsingTenpl at eConver si on
{
public void StoredFMRecor dToPackedNTenpl at e(
byte[] storedFMRecord // FMRecord stored in menory
)
{
/1 Create FMRecord object from FMRecord stored in nenory
FMRecord fnRecord = new FMRecor d( st or edFMRecor d) ;
/'l - or -
/I FMRecord fmRecord = new FMRecor d(storedFMRecord,
/'l Fnr Fi nger Vi ew. UseNeur ot ecFi el ds) ;
/'l Convert FMRecord object to NTenpl ate object
NTenpl at e nTenpl ate = frRecord. ToNTenpl at e() ;
/1 Pack NTenpl ate obj ect
byte[] packedNTenpl ate = nTenpl at e. Save() ;
I ...
/1 Do sonmething with packed NTenpl ate
/1

Remarks
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Commented line has to be used if FMRecord was converted from NTemplate and Product
Owner part of CBEFF Product ID is set to value different from Neurotechnologija CBEFF

Format Owner value and minimal information lossis desired. See also Section 3.2.4,
“Converting NTemplate to FMRecord”.

3.2.8. Converting NFRecord to ANTemplate

[d
#i ncl ude " ANTenpl at e. h"

voi d PackedNFRecor dToANTenpl at eFi | e(

NSi zeType nf RecordSi ze, // size of packed NFRecord

const void * nfRecord, // pointer to menory bl ock
/1 that contains packed NFRecord

const NAChar * szTot, // pointer to string that specifies
/1 type of transaction

const NAChar * szDai, // pointer to string that specifies
/1 destination agency identifier

const NAChar * szOri, // pointer to string that specifies
/1 originating agency identifier

const NAChar * szTcn, // pointer to string that specifies
/1 transaction control nunber

const NChar * szFileNanme // pointer to string that specifies
/1 filename to store ANTenpl ate

HNFRecord hNFRecord; // handle to NFRecord object
HANTenpl at e hANTenpl ate; // handl e to ANTenpl ate obj ect

/1 Create NFRecord object from packed NFRecord

NFRecor dCr eat eFr omvenor y( nf Record, nf RecordSi ze, 0, NULL, &hNFRecord);

/1l Create ANTenpl ate object from NFRecord obj ect
ANTenpl at eCr eat eFr omNFRecor d( hNFRecor d,
szTot, szDai, szOri, szTcn, &ANTenpl ate);
/| Del ete NFRecord obj ect
NFRecor dFr ee( hNFRecor d) ;
/] Store ANTenpl ate object in file
ANTenpl at eSaveToFi | e( hANTenpl at e, szFil eNang) ;
/1 Del ete ANTenpl ate obj ect
ANTenpl at eFr ee( hANTenpl at e) ;

[ C#]

usi ng System
usi ng Neurotec. Bionetrics;

public class Usi ngTenpl at eConver si on
{
public void PackedNFRecor dToANTenpl at eFi | e(
byte[] packedNFRecord, // packed NFRecord
string tot, // type of transaction
string dai, // destination agency identifier
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string ori, // originating agency identifier
string tcn, // transaction control nunber
string fileName // filename to store ANTenpl ate

/1 Create NFRecord object from packed NFRecord
NFRecord nf Record = new NFRecor d( packedNFRecor d) ;
/'l Create ANTenpl ate object from NFRecord obj ect
ANTenpl at e anTenpl ate = new ANTenpl at e(

nf Record, tot, dai, ori, tcn);
/1 Store ANTenpl ate object in file
anTenpl at e. Save(fil eNane);

3.2.9. Converting Version 1.0 Format NFRecord to ANTem-
plate

Converting version 1.0 format NFRecord to ANTemplate isidentical to converting NFRe-
cord to ANTemplate. See Section 3.2.8, “Converting NFRecord to ANTemplate”.

3.2.10. Converting NTemplate to ANTemplate

[C

#i ncl ude " ANTenpl at e. h"

voi d PackedNTenpl at eToANTenpl at eFi | e(

NSi zeType nTenpl ateSi ze, // size of packed NTenpl ate

const void * nTenplate, // pointer to nenory bl ock
/1 that contains packed NTenpl ate

const NAChar * szTot, // pointer to string that specifies
/1 type of transaction

const NAChar * szDai, // pointer to string that specifies
/1 destination agency identifier

const NAChar * szOri, // pointer to string that specifies
/1 originating agency identifier

const NAChar * szTcn, // pointer to string that specifies
/1 transaction control nunber

const NChar * szFileNanme // pointer to string that specifies
/1 filename to store ANTenpl ate

HNTenpl ate hNTenpl ate; // handl e to NTenpl ate obj ect
HANTenpl at e hANTenpl ate; // handl e to ANTenpl ate obj ect

/1 Create NTenpl ate object from packed NTenpl ate
NTenpl at eCr eat eFr omvenory(nTenpl ate, nTenpl at eSi ze, 0, NULL, &hNTenpl ate);
/| Create ANTenpl ate object from NFRecord obj ect
ANTenpl at eCr eat eFr omNTenpl at e( hNTenpl at e,
szTot, szDai, szOri, szTcn, &ANTenpl ate);
/| Del ete NTenpl ate obj ect
NTenpl at eFr ee( hNTenpl at e) ;
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/1 Store ANTenplate object in file

ANTenpl at eSaveToFi | e( hANTenpl ate, szFil eNane);
/| Del ete ANTenpl ate obj ect

ANTenpl at eFr ee( hANTenpl at e) ;

[ C#]

using System
usi ng Neurotec.Bionetrics;

public class Usi ngTenpl at eConver si on
{
public voi d PackedNTenpl at eToANTenpl at eFi | e(

byte[] packedNTenpl ate, // packed NTenpl ate
string tot, // type of transaction
string dai, // destination agency identifier
string ori, // originating agency identifier
string tcn, // transaction control nunber
string fileName // filenane to store ANTenpl ate

/1l Create NTenpl ate object from packed NTenpl ate
NTenpl at e nTenpl ate = new NTenpl at e( packedNTenpl at e) ;
/1 Create ANTenpl ate object from NTenpl ate obj ect
ANTenpl at e anTenpl ate = new ANTenpl at e(

nTenpl ate, tot, dai, ori, tcn);
/1 Store ANTenplate object in file
anTenpl at e. Save(fil eNane);

3.2.11. Converting ANTemplate to NFRecord

[C

#i ncl ude " ANTenpl at e. h"

voi d ANTenpl at eFi | eToPackedNFRecor d(
const NChar * szFileNane // pointer to string that specifies
/1 name of file were ANTenplate is stored

HANTenpl at e hANTenpl ate; // handl e to ANTenpl ate obj ect
HNFTenpl at e hNFTenpl ate; // handl e to NFTenpl at e obj ect
HNFRecord hNFRecord; // handle to NFRecord object
NSi zeType nf RecordSi ze; // size of packed NFRecord
void * nfRecord; // pointer to nmenory bl ock

/1 that contains packed NFRecord

/1 Create ANTenpl ate object fromfile
ANTenpl at eCr eat eFronti | e(szFi | eNane, &hANTenpl ate);
/1l Convert ANTenpl ate object to NTenpl ate object
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ANTenpl at eToNFTenpl at e( hANTenpl at e, &NFTenpl ate) ;

/| Del ete ANTenpl at e obj ect

ANTenpl at eFr ee( hANTenpl at e) ;

/1l Retrieve first NFRecord object from NFTenpl ate obj ect
NFTenpl at eGet Recor d( hNFTenpl ate, 0, &hNFRecord);

/1 Cal cul ate packed size of NFRecord object

NFRecor dGet Si ze( hNFRecord, 0, &nf RecordSi ze);

/1 Use the following line instead of previous one

/1 if it is needed to pack NFRecord in version 1.0 fornat
/I NFRecor dGet Si zeV1( hNFRecord, 0, &nfRecordSi ze);

/1 Al'l ocate menory for packed NFRecord

nf Record = NAI | oc(nf RecordSi ze) ;

/1 Pack NFRecord object

NFRecor dSaveToMenor y( hNFRecord, nf Record, nfRecordSi ze, 0, &nfRecordSize);
/1 Use the followi ng line instead of previous one

/1 if it is needed to pack NFRecord in version 1.0 format
/ I NFRecor dSaveToMenor yV1( hNFRecord, nf Record, nfRecordSize, O,
/1 &nf RecordSi ze) ;

/1 Del ete NFTenpl ate obj ect

NFTenpl at eFr ee( hNFTenpl at e) ;

I ...

/1 Do sonething with packed NFRecord

/1

/'l Free nenory allocated for packed NFRecord

NFr ee( nf Recor d) ;

[ C#]

usi ng System
usi ng Neurotec. Bi onetrics;

public class Usi ngTenpl at eConver si on
{
public void ANTenpl at eFi | eToPackedNFRecor d(
string fileName // name of file were ANTenplate is stored
)

{
/1l Create ANTenpl ate object fromfile

ANTenpl at e anTenpl ate = new ANTenpl at e(fi | eNane) ;

/1 Convert ANTenpl ate object to NFTenpl ate obj ect
NFTenpl at e nf Tenpl ate = anTenpl at e. TONFTenpl at e() ;

/1l Retrieve first NFRecord object from NFTenpl ate obj ect
NFRecord nf Record = nf Tenpl at e. Records[ 0] ;

/1 Pack NFRecord object

byte[] packedNFRecord = nf Record. Save();

/1l Use the following |line instead of previous one

/1 if it is needed to pack NFRecord in version 1.0 fornat
/1 byte[] packedNFRecord = nf Record. SaveV1();

1.

/1 Do sonething with packed NFRecord

I
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3.2.12. Converting ANTemplate to NTemplate

[C

#i ncl ude " ANTenpl at e. h"

voi d ANTenpl at eFi | eToPackedNTenpl at e(

const NChar * szFileNane // pointer to string that specifies
/1 name of file were ANTenplate is stored

{
HANTenpl at e hANTenpl ate; // handl e to ANTenpl ate obj ect
HNTenpl ate hNTenpl ate; // handl e to NTenpl ate obj ect
NSi zeType nTenpl ateSi ze; // size of packed NTenpl ate
void * nTenplate; // pointer to nenory bl ock
/1 that contains packed NTenpl ate
/1l Create ANTenpl ate object fromfile
ANTenpl at eCr eat eFronti | e(szFi | eNane, &hANTenpl ate);
/1l Convert ANTenpl ate object to NTenpl ate object
ANTenpl at eToNTenpl at e( hANTenpl at e, & NTenpl at e) ;
/1 Del ete ANTenpl ate obj ect
ANTenpl at eFr ee( hANTenpl at e) ;
/| Cal cul ate packed size of NTenpl ate object
NTenpl at eGet Si ze( hNTenpl ate, 0, &nTenpl at eSi ze) ;
/1 Allocate menory for packed NTenpl ate
nTenpl ate = NAl | oc(nTenpl at eSi ze) ;
/| Pack NTenpl at e obj ect
NTenpl at eSaveToMenor y( hNTenpl at e, nTenpl ate, nTenpl ateSi ze, O,
& Tenpl at eSi ze) ;
/| Del ete NTenpl ate obj ect
NTenpl at eFr ee( hNTenpl at e) ;
I
/1 Do sonething with packed NTenpl ate
I
/'l Free nmenory allocated for packed NTenpl ate
NFree(nTenpl at e) ;
}
[ C#]

using System
usi ng Neurotec. Bionetrics;

public class Usi ngTenpl at eConver si on

{

public void ANTenpl at eFi | eToPackedNTenpl at e(

string fileName // nanme of file were ANTenplate is stored

)

{
/| Create ANTenpl ate object fromfile

ANTenpl at e anTenpl ate = new ANTenpl at e(fi | eNane) ;
/1 Convert ANTenpl ate object to NTenpl ate object
NTenpl at e nTenpl ate = anTenpl at e. ToNTenpl at e() ;
/1 Pack NTenpl ate obj ect
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byte[] packedNTenpl ate = nTenpl at e. Save() ;
...

/1 Do something with packed NTenpl ate
1.
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Chapter 4. Reference (C/C++)

This chapter contains reference of all librariesincluded in Template Management and Con-
version Add-On for developers using C/C++ language.

Libraries

ANTemplate Provides functionality for converting ANSI/
NIST-ITL 1-2000 standard files to and/or
from Neurotechnol ogija Finger Records,
Neurotechnologija Fingers Templates and
Neurotechnologija Templates.

FMRecord Provides functionality for loading, editing,
saving and converting ANSI INCITS
378-2004 standard templates to and/or from
Neurotechnologija Finger Records, Neuro-
technologija Fingers Templates and Neuro-
technologija Templ ates.

NCore Provides infrastructure for Neurotechnol o-
gija components.

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

NFTemplate Provides functionality for packing, unpack-
ing and editing Neurotechnologija Fingers
Templates.

NTemplate Provides functionality for packing, unpack-
ing and editing Neurotechnologija Tem-
plates.

4.1. ANTemplate Library

Provides functionality for converting ANSI/NIST-ITL 1-2000 standard files to and/or from
Neurotechnologija Finger Records, Neurotechnologija Fingers Templates and Neurotechno-
logija Templates.

Import library (Windows): ANTenpl ate. dl | .lib.

DLL (Windows): ANTenpl ate. dl I .

Shared object (Linux): | i bANTenpl at e. so.
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Requirements (Windows):

NCore. dl I .
NFRecord. dl | .
NFTenpl ate. dl | .
NTenpl ate. dl | .

Requirements (Linux):

I i bNCor e. so.

| i bNFRecor d. so.

I i bNFTenpl at e. so.
| i bNTenpl at e. so.

Modules

ANTemplate

Provides functionality for converting ANSI/
NIST-ITL 1-2000 standard (ANTemplate)
files to and/or from Neurotechnologija Fin-
ger Records (NFRecords), Neurotechnolo-
gijaFingers Templates (NFTemplates) and
Neurotechnologija Templates (NTemplates).

4.1.1. ANTemplate Module

Provides functionality for converting ANSI/NIST-ITL 1-2000 standard (ANTemplate) files
to and/or from Neurotechnologija Finger Records (NFRecords), Neurotechnologija Fingers
Templates (NFTemplates) and Neurotechnologija Templates (NTemplates).

Header file: ANTenpl at e. h.

Functions

ANTenpl at eCreat eFronti | e

Loads an ANTemplate from the specified
file.

ANTenpl at eCr eat eFr onNFRecor d

Creates an ANTemplate from the specified
NFRecord.

ANTenpl at eCr eat eFr onNFTem
pl at e

Creates an ANTemplate from the specified
NFTemplate.

ANTenpl at eCr eat eFr onNTenpl at e

Creates an ANTemplate from the specified
NTemplate.

ANTenpl at eFr ee

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

ANTenpl at eSaveToFi | e Saves the ANTemplate to the specified file.

ANTenpl at eToNFTenpl at e Convertsthe ANTemplate to a NFTemplate.

ANTenpl at eToNTenpl at e Convertsthe ANTemplate to a NTemplate.

Types

HANTemplate Handle to an ANTemplate object.

Macros

ANT_MAX DIMENSION For internal use.

See Also

ANTemplate Library

4.1.1.1. ANTemplateCreateFromFile Function

Loads an ANTemplate from the specified file.

NResul t N_API ANTenpl at eCr eat eFronti | e(
const NChar * szFil eNane,
HANTenpl ate * pHANTenpl at e

Parameters
szFi | eNane [in] Pointer to astring that specifiesfile-
name.
pHANTenpl at e [in] Pointer to aHANTemplate that receives
handle to newly created ANTemplate 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

pHANTenpl at e or szFi | eNane is
NULL.

N_E 10

Input/output error has occurred.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using ANTenpl at eFr ee function.

See Also

ANTemplate Module | HANTemplate | ANTenpl at eFr ee | ANTenpl at eSaveToFi | e

4.1.1.2. ANTemplateCreateFromNFRecord Function

Creates an ANTemplate from the specified NFRecord.

NResul t N_API ANTenpl at eCr eat eFr oniNFRecor d(
HNFRecord hNFRecord,

const NChar * szTot,
const NChar * szDai,
const NChar * szOi,
const NChar * szTcn,
HANTenpl at e * pHANTenpl at e
);
Parameters
hNFRecor d [in] Handle to the NFRecord object.
szTot [in] Pointer to a string that specifies Type Of
Transaction
szDai [in] Pointer to astring that specifies Destin-
ation Agency ldentifier
szOri [in] Pointer to a string that specifies Origin-
ating Agency ldentifier
szTcn [in] Pointer to a string that specifies Trans-
action Control Number
pHANTenpl at e [in] Pointer to aHANTemplate that receives
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handle to newly created ANTemplate 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

hNFRecord,szTot ,szDai ,szOi
szTcn or pHANTenpl at e isNULL.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using ANTenpl at eFr ee function.

See Also

ANTemplate Module | HANTemplate | ANTenpl at eFr ee | HNFRecord

4.1.1.3. ANTemplateCreateFromNFTemplate Function

Creates an ANTemplate from the specified NFTemplate.

NResul t N_API ANTenpl at eCr eat eFr omNFTenpl at e(
HNFTenpl at e hNFTenpl at e,

const NChar * szTot,
const NChar * szDai,
const NChar * szOri,
const NChar * szTcn,
HANTenpl at e * pHANTenpl at e
);
Parameters
hNFTenpl at e [in] Handle to the NFTemplate object.
szTot [in] Pointer to a string that specifies Type Of
Transaction
szDai [in] Pointer to astring that specifies Destin-
ation Agency ldentifier
szOri [in] Pointer to a string that specifies Origin-
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ating Agency ldentifier

szTcn [in] Pointer to astring that specifies Trans-
action Control Number
pHANTenpl at e [in] Pointer to aHANTemplate that receives

handle to newly created ANTemplate 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 hNFTenpl at e,szTot ,szDai ,szOri
szTcn or pHANTenpl at e isNULL.

N_E OUT_OF MEMORY There was not enough memory.

Remarks

Created object must be deleted using ANTenpl at eFr ee function.

See Also

ANTemplate Module | HANTemplate | ANTenpl at eFr ee | HNFTemplate | ANTenpl at -

eToNFTenpl at e

4.1.1.4. ANTemplateCreateFromNTemplate Function

Creates an ANTemplate from the specified NTemplate.

NResul t N_API ANTenpl at eCr eat eFr onNTenpl at e(
HNTenpl at e hNTenpl at e,
const NChar * szTot,

const NChar * szDai,
const NChar * szOi,
const NChar * szTcn,
HANTenpl at e * pHANTenpl at e
DE
Parameters
hNTenpl at e [in] Handle to the NTemplate object.
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szTot [in] Pointer to astring that specifies Type Of
Transaction

szDai [in] Pointer to astring that specifies Destin-
ation Agency ldentifier

szOri [in] Pointer to a string that specifies Origin-
ating Agency ldentifier

szTcn [in] Pointer to astring that specifies Trans-

action Control Number

pHANTenpl at e

[in] Pointer to aHANTemplate that receives
handle to newly created ANTemplate 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

hNTenpl ate,szTot ,szDai ,szOr i,
szTcn or pHANTenpl at e isNULL.

N_E OUT_OF MEMORY

There was not enough memory.

Remarks

Created object must be deleted using ANTenpl at eFr ee function.

See Also

ANTemplate Module | HANTemplate | ANTenpl at eFr ee | HNTemplate | ANTenpl at -

eToNTenpl at e

4.1.1.5. ANTemplateFree Function

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

voi d N_API ANTenpl at eFr ee(
HANTenpl at e hANTenpl at e

)

Parameters
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hANTenpl at e [in] Handle to the ANTemplate object.

Remarks

If hANTenpl at e isNULL, does nothing.

See Also

ANTemplate Module | HANTemplate

4.1.1.6. ANTemplateSaveToFile Function

Saves the ANTemplate to the specified file.

NResul t N_API ANTenpl at eSaveToFi | e(
HANTenpl at e hANTenpl at e,
const NChar * szFil eNanme

Parameters

hANTenpl at e [in] Handle to the ANTemplate object.

szFi | eNane [in] Pointer to a string that specifiesfile-
name.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL hANTenpl at e or szFi | eNane is
NULL.
N_E 10 Input/output error has occurred.
See Also

ANTemplate Module | HANTemplate | ANTemplateCreateFromFile

4.1.1.7. ANTemplateToNFTemplate Function
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Convertsthe ANTemplate to a NFTemplate.

NResul t N_API ANTenpl at eToNFTenpl at e(
HANTenpl at e hANTenpl at e,
HNFTenpl ate * pHNFTenpl at e

Parameters
hANTenpl at e [in] Handle to the ANTemplate object.
pHNFTenpl at e [out] Pointer to a HNFTemplate that re-

object.

ceives handle to newly created NFTemplate

Return Values
If the function succeeds, 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 hANTenpl at e or pHNFTenpl at e is
NULL.
N_E_OUT_OF MEMORY There was not enough memory.
See Also

ANTemplate Module | HANTemplate | HNFTemplate | ANTenpl at eCr eat eFr om\-
FTenpl at e

4.1.1.8. ANTemplateToNTemplate Function

Converts the ANTemplate to a NTemplate.
NResul t N_API ANTenpl at eToNTenpl at e(

HANTenpl at e hANTenpl at e,
HNTenpl ate * pHNTenpl at e

Parameters

hANTenpl at e [in] Handle to the ANTemplate object.
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pHNTenpl at e [out] Pointer to a HNTemplate that receives
handle to newly created NTemplate 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 hANTenpl at e or pHNTenpl at e is
NULL.
N_E OUT_OF MEMORY There was not enough memory.
See Also

ANTemplate Module | HANTemplate | HNTemplate | ANTenpl at eCr eat eFr onNTem
pl ate

4.2. FMRecord Library

Provides functionality for loading, editing, saving and converting ANSI INCITS 378-2004
standard templates to and/or from Neurotechnologija Finger Records, Neurotechnologija Fin-
gers Templates and Neurotechnologija Templates.

Import library (Windows): FMRecord. dl | . |i b.
DLL (Windows): FMrRecord. dl | .

Shared object (Linux): | i bFVRecor d. so.
Requirements (Windows):

NCore. dl | .
NFRecord. dl | .
NFTenpl ate. dl | .
NTenpl ate. dl | .

Requirements (Linux):

« | i bNCore. so.
« | i bNFRecord. so.
* |ibNFTenpl at e. so.

Copyright © 2006 Neurotechnologija 40



Reference (C/C++)

 |ibNTenpl at e. so.

Modules

FM Record

Provides functionality for loading, editing,
saving and converting ANSI INCITS
378-2004 standard templates (FM Records)
to and/or from Neurotechnologija Fingers
Templates (NFTemplates) and Neurotechno-
logija Templates (NTemplates).

FmrFingerView

Provides functionality for editing and con-
verting ANSI INCITS 378-2004 standard
templates finger views (FmrFingerViews) to
Neurotechnologija Finger Records
(NFRecords).

4.2.1. FMRecord Module

Provides functionality for loading, editing, saving and converting ANSI INCITS 378-2004
standard templates (FM Records) to and/or from Neurotechnologija Fingers Templates
(NFTemplates) and Neurotechnologija Templates (NTemplates).

Header file: FMRecor d. h.

Functions

FMRecor dAddFi nger Vi ew

Adds an empty finger view to the end of
FMRecord finger views.

FMRecor dAddFi nger Vi ewCopy

Adds a copy of the specified finger view to
the end of FMRecord finger views.

FMRecor dCal cul at eSi ze

Calculates the size of a stored FMRecord
containing the specified number of finger
views of specified size.

FMRecor dd ear Fi nger Vi ews

Removes all finger views from the FMRe-
cord.

FMRecor dCl one

Creates a copy of the FMRecord.

FMRecor dCr eat e

Creates an empty FM Record.

FMRecor dCr eat eFr om\venory

Restores a FM Record from the specified
memory buffer.

FMRecor dCr eat eFr onNFRecor d

Creates a FMRecord from the specified
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NFRecord.

FMRecor dCr eat eFr onNFTenpl at e

Creates a FMRecord from the specified
NFTemplate.

FVMRecor dFr ee

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

FMRecor dGet Capt ur eEqui prent -
Conpl i ance

Retrieves the Capture Equipment Compli-
ance of the FM Record.

FMRecor dGet Capt ur eEqui prent | d

Retrieves the Capture Equipment Id from of
the FM Record.

FMRecor dGet Chef f Product | d

Retrieves the CBEFF Product Id of the FM-
Record.

FMRecor dCGet Fi nger Vi ew

Retrieves the finger view at the specified in-
dex of the FMRecord.

FMRecor dGet Fi nger Vi ewCapaci ty

Retrieves the number of finger views that
the FMRecord can contain.

FMRecor dGet Fi nger Vi ewCount

Retrieves the number of finger viewsin the
FMRecord.

FMRecor dGet Resol uti onX

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

FMRecor dGet Resol uti onY

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

FMRecor dGet Si ze

Calculates stored size of the FM Record.

FMRecor dGet Si zeX

Retrieves horizontal size of the image the
FMRecord is made from.

FMRecor dGet Si zeY

Retrieves vertical size of the image the FM-
Record is made from.

FMRecor dI nf oDi spose

For internal use.

FMRecor dRenoveFi nger Vi ew

Removes the finger view at the specified in-
dex of the FMRecord.

FMRecor dSaveToMenory

Stores the FM Record in the specified
memory buffer.

FMRecor dSet Capt ur eEqui prent -
Conpl i ance

Sets the Capture Equipment Compliance of
the FMRecord.

FMRecor dSet Capt ur eEqui pnent I d

Sets the Capture Equipment Id of the FM-
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Record.

FMRecor dSet Coef f Product | d

Sets the CBEFF Product 1d of the FM Re-
cord.

FMRecor dSet Fi nger Vi ewCapacity

Sets the number of finger views that the
FMRecord can contain.

FMRecor dToNFTenpl at e

Converts the FMRecord to a NFTemplate.

FMRecor dToNTenpl at e

Converts the FMRecord to a NTemplate.

Structures

FM Recordinfo

For interna use.

Types

HFMRecord

Handle to FM Record object.

Macros

FMR_MAX_FINGER VIEW_COUNT

The maximum number of finger views FM-
Record can contain.

FMR_PROCESS FIRST FINGER VIEW._
ONLY

The flag indicating whether only the first
finger view should be loaded or saved while
loading or saving FM Record.

See Also

FMRecord Library

4.2.1.1. FMRecordAddFingerView Function

Adds an empty finger view to the end of FMRecord finger views.

NResul t N_API FMRecor dAddFi nger Vi ew(
HFVRecor d hRecord,
HFnr Fi nger Vi ew * pHFi nger Vi ew

Copyright © 2006 Neurotechnologija




Reference (C/C++)

Parameters
hRecor d [in] Handle to the FM Record object.
pHFi nger Vi ew [out] Pointer to a HFmrFingerView that re-

ceives handle to created and added Fm-
rFingerView object.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_ NULL hRecor d or pHFi nger Vi ewisNULL.

N_E INVALID_OPERATION Number of finger views in FMRecord (see
FMRecor dGet Fi nger Vi ewCount ) is
equal to
FMR_MAX_FINGER_VIEW_COUNT.

See Also

FMRecord Module | HFMRecord | HFmrFingerView | FMRecor dCGet Fi nger Vi ew
Count

4.2.1.2. FMRecordAddFingerViewCopy Function

Adds a copy of the specified finger view to the end of FMRecord finger views.

NResul t N_API FMRecor dAddFi nger Vi enCopy (
HFMRecord hRecord,
HFnT Fi nger Vi ew hSr cFi nger Vi ew,
HFnT Fi nger Vi ew * pHFi nger Vi ew

Parameters
hRecord [in] Handle to the FM Record object.
hSr cFi nger Vi ew [in] Handle to the FmrFingerView object
that is source for added object.
pHFi nger Vi ew [out] Pointer to a HFmrFingerView that re-
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ceives handle to created and added Fm-
rFingerView 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, hSr cFi nger Vi ewor
pHFi nger Vi ewisNULL.

N_E INVALID_OPERATION Number of finger views in FMRecord (see
FMRecor dGet Fi nger Vi ewCount ) is
equal to

FMR_MAX_FINGER_VIEW_COUNT.

See Also

FMRecord Module | HFMRecord | HFmrFingerView | FMRecor dCGet Fi nger Vi ew
Count

4.2.1.3. FMRecordCalculateSize Function

Calculates the size of a stored FMRecord containing the specified number of finger views of
specified size.

NResult N_API FMRecordCal cul at eSi ze(
NI nt fingerVi ewCount,
NSi zeType * arFi nger Vi ewSi zes,
NSi zeType * pSize

Parameters
fi nger Vi ewCount [in] The number of finger views.
ar Fi nger Vi ewSi zes [in] Pointer to array of NSizeType that con-
tains stored sizes of each finger view.
pSi ze [out] Pointer to a NSizeType that receives
calculated size of stored FMRecord.
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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 Any entry of array ar Fi nger Vi ewSi zes
pointsto isless than minimal finger view
size.

N_E ARGUMENT_NULL ar Fi nger Vi ewSi zes or pSi ze is
NULL.

N_E ARGUMENT OUT_OF RANGE fi nger Vi ewCount islessthan zero or
greater than
FMR_MAX_FINGER_VIEW_COUNT.

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

Use Fnt Fi nger Vi ewGet MaxSi ze function to calculate stored size of an individual fin-
ger view.

See Also

FMRecord Module | FMRecor dSaveToMenor y | Fnr Fi nger Vi ewGet MaxSi ze

4.2.1.4. FMRecordClearFingerViews Function

Removes all finger views from the FM Record.

NResult N_API FMRecor dC ear Fi nger Vi ews(
HFMRecord hRecord

)

Parameters

hRecord [in] Handle to the FMRecord 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 hRecord isNULL.
See Also

FMRecord Module | HFM Record

4.2.1.5. FMRecordClone Function

Creates a copy of the FMRecord.

NResul t N_API FMRecor dCl one(
HFVMRecord hRecord,
HFMRecord * pHC onedRecord

Parameters
hRecord [in] Handle to the FMRecord object.
pHCl onedRecord [out] Pointer to a HFM Record that receives
handle to newly created FM Record 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 hNFRecor d or pHCl onedRecord is
NULL.

Remarks

Created object must be deleted using FVRecor dFr ee function.
See Also

FMRecord Module | HFMRecord | FMRecor dFr ee
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4.2.1.6. FMRecordCreate Function

Creates an empty FM Record.

NResult N_API FMRecor dCr eat g(
NUShort si zeX,
NUShort si zeY,
NUShort resol utionX,
NUShort resol utionY,
HFMRecord * pHRecord

Parameters

si zeX [in] Specifies horizontal size of fingerprint
image.

sizeY [in] Specifies vertical size of fingerprint im-
age.

resol uti onX [in] Specifies horizontal resolution of finger-
print image.

resol utionyY [in] Specifies vertical resolution of finger-
print image.

pHRecor d [out] Pointer to a HFM Record that receives
handle to newly created FM Record 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 si zeXorsi zeYiszero.
- Or -

resol uti onXorresol utionYiszero.

N_E ARGUMENT_NULL pHRecor d isNULL.

N_E OUT_OF MEMORY There was not enough memory.
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Remarks

Created object must be deleted using FMRecor dFr ee function.
See Also

FMRecord Module | HFMRecord | FMRecor dFr ee

4.2.1.7. FMRecordCreateFromMemory Function

Restores a FM Record from the specified memory buffer.

NResult N_API FMRecor dCr eat eFr omvenor y(
const void * buffer,
NSi zeType bufferSi ze,
NUl nt fl ags,
FMRecordl nfo * pl nfo,
HFMRecord * pHRecord

Parameters

buf f er [in] Pointer to a memory buffer that contains
stored FM Record.

bufferSi ze [in] Size of memory buffer that contains
stored FM Record.

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

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

pHRecor d [out] Pointer to a HFM Record that receives
handle to newly created FM Record 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
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Error Code Condition

inconsistent with FM Record format.

N_E OUT_OF MEMORY There was not enough memory.

Remarks
The following flags are supported:

FMR_PROCESS FIRST FINGER_VIEW_ONLY
FMRFV_PROCESS ALL_EXTENDED DATA
FMRFV_SKIP_ NEUROTEC_FIELDS
FMRFV_SKIP_RIDGE_COUNTS
FMRFV_SKIP_SINGULAR_POINTS
FMRFV_USE_NEUROTEC_FIELDS

Created object must be deleted using FMRecor dFr ee function.
See Also

FMRecord Module | HFMRecord | FMRecordinfo | FMRecor dFr ee | FMRecor d-
SaveToMenory

4.2.1.8. FMRecordCreateFromNFRecord Function

Creates a FMRecord from the specified NFRecord.

NResult N_API FMRecor dCr eat eFr onNFRecor d(
HNFRecor d hNFRecord,
NUl nt fl ags,
HFVMRecord * pHRecord

Parameters
hNFRecor d [in] Handle to the NFRecord object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pHRecor d [out] Pointer to a HFM Record that receives
handle to newly created FM Record object.

Return Values
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If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of th

e following error codes:

Error Code

Condition

N_E ARGUMENT NULL

hNFRecor d or pHRecor d isNULL.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks
The following flags are supported:
* FMRFV_NIST_RIDGE_COUNTS

Created object must be deleted using FMRec or

See Also

dFr ee function.

FMRecord Module | HFMRecord | FMRecor dFr ee | HNFRecord | FnT Fi nger Vi ew

ToNFRecord

4.2.1.9. FMRecordCreateFromNFTemplate Function

Creates a FMRecord from the specified NFTem

plate.

NResult N_API FMRecor dCr eat eFr omNFTenpl at e(
HNFTenpl at e hNFTenpl at e,
NUl nt fl ags,
HFVMRecord * pHRecord

Parameters
hNFTenpl at e [in] Handle to the NFTemplate object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pHRecor d [out] Pointer to a HFM Record that receives
handle to newly created FM Record 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 hNFTenpl at e or pHRecor d isNULL.

N_E OUT_OF MEMORY There was not enough memory.
Remarks

The following flags are supported:

« FMRFV_NIST RIDGE_COUNTS

Created object must be deleted using FMRecor dFr ee function.
See Also

FMRecord Module | HFMRecord | FMRecor dFr ee | HNFTemplate | FMRecor dToN-
FTenpl at e

4.2.1.10. FMRecordFree Function

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

voi d N_API FMRecor dFree(
HFMRecor d hRecor d

)

Parameters

hRecord [in] Handle to the FM Record object.

Remarks

If hRecor d isNULL, does nothing.

See Also

FMRecord Module | HFM Record

4.2.1.11. FMRecordGetCaptureEquipmentCompliance Function

Retrieves the Capture Equipment Compliance of the FMRecord.
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NResult N_API FMRecor dGet Capt ur eEqui pnent Conpl i ance(

HFMRecor d hRecord,
NByte * pVal ue

Parameters
hRecord [in] Handle to the FM Record object.
pVal ue [out] Pointer to NByte that receives Capture

Equipment Compliance value.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E_ARGUMENT NULL

hRecor d or pVal ue isNULL.

See Also

FMRecord Module | HFMRecord | FMRecor dSet Capt ur eEqui pnment Conpl i ance

4.2.1.12. FMRecordGetCaptureEquipmentld Function

Retrieves the Capture Equipment Id from of the FMRecord.

NResul t N_API FMRecor dGet Capt ur eEqui prent | d(

HFMRecord hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the FM Record object.
pVal ue [out] Pointer to NUShort that receives Cap-

ture Equipment Id value.

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.
See Also

FMRecord Module | HFMRecord | FMRecor dSet Capt ur eEqui pnent | d

4.2.1.13. FMRecordGetCbeffProductld Function

Retrieves the CBEFF Product Id of the FMRecord.

NResul t N_API FMRecor dGet Cbef f Product | d(
HFVMRecord hRecord,
NUl nt * pVal ue

Parameters
hRecord [in] Handle to the FMRecord object.
pVal ue [out] Pointer to NUInt that receives CBEFF
Product Id value.

Return Values
If the function succeeds, the return valueisN_OK.

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

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

FMRecord Module | HFMRecord | FMRecor dSet Chef f Product | d

4.2.1.14. FMRecordGetFingerView Function
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Retrieves the finger view at the specified index of the FM Record.

NResul t N_API FMRecor dGet Fi nger Vi ew(
HFMRecor d hRecord,
NI nt i ndex,
HFnT Fi nger Vi ew * pVal ue

Parameters
hRecord [in] Handle to the FM Record object.
i ndex [in] Index of finger view to retrieve.
pVal ue [out] Pointer to a HFmrFingerView that re-
ceives handle to FmrFingerView object.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_ NULL hRecor d or pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to finger view count obtained using
FMRecor dGet Fi nger Vi ewCount func-
tion.

See Also

FMRecord Module | HFMRecord | FMRecor dCGet Fi nger Vi ewCount

4.2.1.15. FMRecordGetFingerViewCapacity Function

Retrieves the number of finger views that the FMRecord can contain.
NResult N_API FMRecor dGet Fi nger Vi ewCapaci t y(

HFVMRecor d hRecord,
Nl nt * pVal ue

Parameters

Copyright © 2006 Neurotechnologija 55



Reference (C/C++)

hRecord [in] Handle to the FMRecord object.

pVal ue [out] Pointer to a NInt that receives number
of finger views FMRecord 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

Finger view capacity isthe number of finger views that the FMRecord can store. Finger view
count (see FMRecor dGet Fi nger Vi ewCount function) isthe number of finger views that
are actually in the FMRecord.

Capacity is always greater than or equal to count. If count exceeds capacity while adding fin-
ger views the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

FMRecord Module | HFMRecord | FMRecor dSet Fi nger Vi ewCapaci ty | FMRe-
cor dCet Fi nger Vi ewCount

4.2.1.16. FMRecordGetFingerViewCount Function

Retrieves the number of finger viewsin the FMRecord.

NResult N_API FMRecor dGet Fi nger Vi ewCount (
HFVMRecor d hRecord,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the FMRecord object.
pVal ue [out] Pointer to a NInt that receives number
of finger views.

Copyright © 2006 Neurotechnologija 56



Reference (C/C++)

Return Values
If the function succeeds, 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

Finger view capacity (see FMRecor dGet Fi nger Vi ewCapaci t y and FMRecor dSet -
Fi nger Vi ewCapaci t y functions) isthe number of finger views that the FMRecord can
store. Finger view count is the number of finger views that are actually in the FM Record.

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

See Also

FMRecord Module | HFMRecord | FMRecor dCet Fi nger Vi ewCapaci ty | FVMRe-
cor dSet Fi nger Vi ewCapaci ty

4.2.1.17. FMRecordGetResolutionX Function

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

NResul t N_API FMRecor dGet Resol uti onX(
HFVRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the FM Record object.
pVal ue [out] Pointer to NUShort that receives hori-
zontal resolution of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

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

FMRecord Module | HFM Record

4.2.1.18. FMRecordGetResolutionY Function

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

NResul t N_API FMRecor dGet Resol uti onY(
HFVMRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the FMRecord object.
pVal ue [out] Pointer to NUShort that receives ver-
tical resolution 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

FMRecord Module | HFM Record

4.2.1.19. FMRecordGetSize Function

Calculates stored size of the FM Record.

NResul t N_API FMRecor dGet Si ze(
HFVRecord hRecord,
NUI nt fl ags,
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NSi zeType * pSize

Parameters
hRecord [in] Handle to the FM Record object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to aNSizeType that receives
calculated size of stored FM Record.

Return Values
If the function succeeds, 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 y function.

See Also

FMRecord Module | HFMRecord | FMRecor dSaveToMenor y

4.2.1.20. FMRecordGetSizeX Function

Retrieves horizontal size of the image the FMRecord is made from.

NResul t N_API FMRecor dGet Si zeX(
HFVMRecor d hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the FMRecord object.
pVal ue [out] Pointer to NUShort that receives hori-
zontal size of fingerprint 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 hRecor d or pVal ue isNULL.
See Also

FMRecord Module | HFM Record

4.2.1.21. FMRecordGetSizeY Function

Retrieves vertical size of the image the FMRecord is made from.

NResult N_API FMRecor dGet Si zeY(
HFVRecord hRecord,
NUShort * pVal ue

Parameters
hRecord [in] Handle to the FMRecord object.
pVal ue [out] Pointer to NUShort that receives ver-
tical size 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

FMRecord Module | HFM Record
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4.2.1.22. FMRecordRemoveFingerView Function

Removes the finger view at the specified index of the FM Record.

NResult N_API FMRecor dRenpveFi nger Vi ew
HFVRecor d hRecord,
NI nt i ndex

Parameters
hRecord [in] Handle to the FM Record object.
i ndex [in] Index of finger view to remove.

Return Values
If the function succeeds, the return valueisN_OK.

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

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

equal to finger view count obtained using

tion.

FMRecor dGet Fi nger Vi ewCount func-

See Also
FMRecord Module | HFMRecord | FMRecor dCGet Fi nger Vi ewCount
4.2.1.23. FMRecordSaveToMemory Function

Stores the FMRecord in the specified memory buffer.

NResult N_API FMRecor dSaveToMenory(
HFMRecord hRecord,
void * buffer,
NSi zeType bufferSize,
NUl nt fl ags,
NSi zeType * pSize
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Parameters

hRecor d [in] Handle to the FM Record object.

buf fer [out] Pointer to a memory buffer to store
FMRecord. Can be NULL.

bufferSi ze [in] Size of memory buffer to store FMRe-
cord. Can be zero.

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

pSi ze [out] Pointer to a NSizeType that receives

size of stored FM Record.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E_ARGUMENT

buf f er isnot NULL and buf fer Si ze is
less than size required to store FM Record.

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 FIVRecor dGet Si ze function.

If buf f er isnot NULL, buf f er Si ze must not be less than value calculated with FMRe-

cor dGet Si ze function.

The following flags are supported:

« FMR_PROCESS FIRST FINGER VIEW_ONLY

« FMRFV_SKIP_NEUROTEC FIELDS
« FMRFV_SKIP_RIDGE_COUNTS
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 FMRFV_SKIP SINGULAR POINTS
 FMRFV_USE NEUROTEC FIELDS
See Also

FMRecord Module | HFMRecord | FMRecor dCr eat eFr omvenor y | FMRecor dGet -
Si ze

4.2.1.24. FMRecordSetCaptureEquipmentCompliance Function

Sets the Capture Equipment Compliance of the FMRecord.

NResult N_API FMRecor dSet Capt ur eEqui prrent Conpl i ance(
HFVMRecor d hRecord,
NByt e val ue

Parameters
hRecord [in] Handle to the FM Record object.
val ue [in] New Capture Equipment Compliance
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

FMRecord Module | HFMRecord | FMRecor dGet Capt ur eEqui pnment Conpl i ance

4.2.1.25. FMRecordSetCaptureEquipmentld Function

Sets the Capture Equipment 1d of the FMRecord.

NResult N_API FMRecor dSet Capt ur eEqui prent | d(
HFVRecor d hRecord,
NUShort val ue
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Parameters
hRecor d [in] Handle to the FM Record object.
val ue [in] New Capture Equipment Id 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

FMRecord Module | HFMRecord | FMRecor dGet Capt ur eEqui pnent | d

4.2.1.26. FMRecordSetCbeffProductld Function

Sets the CBEFF Product 1d of the FM Record.

NResul t N_API FMRecor dSet Cbef f Product | d(
HFVRecor d hRecord,
NUI nt val ue

Parameters
hRecord [in] Handle to the FM Record object.
val ue [in] New CBEFF Product Id value.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT NULL hRecor d isNULL.
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See Also

FMRecord Module | HFMRecord | FMRecor dGet Chef f Product | d

4.2.1.27. FMRecordSetFingerViewCapacity Function

Sets the number of finger views that the FM Record can contain.

NResult N_API FMRecor dSet Fi nger Vi ewCapaci t y(
HFMRecor d hRecord,
NI nt val ue

Parameters
hRecord [in] Handle to the FM Record object.
val ue [in] New number of finger views FMRecord
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 finger view count ob-
tained using FMRecor dCet Fi nger -
Vi ewCount function.

Remarks

Finger view capacity isthe number of finger views that the FMRecord can store. Finger view
count (see FMRecor dGet Fi nger Vi ewCount function) isthe number of finger views that
are actually in the FM Record.

Capacity is aways greater than or equal to count. If count exceeds capacity while adding fin-

ger views the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also
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FMRecord Module | HFMRecord | FMRecor dCGet Fi nger Vi ewCapaci ty | FMRe-
cor dCet Fi nger Vi ewCount

4.2.1.28. FMRecordToNFTemplate Function

Converts the FMRecord to a NFTemplate.

NResult N_API FMRecor dToNFTenpl at e(
HFVRecor d hRecord,
NUl nt fl ags,
HNFTenpl ate * pHNFTenpl at e

Parameters
hRecord [in] Handle to the FM Record object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pHNFTenpl at e [out] Pointer to a HNFTemplate that re-
ceives handle to newly created NFTemplate
object.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pHNFTenpl at e isNULL.

N_E_OUT_OF MEMORY There was not enough memory.
Remarks

The following flags are supported:

« FMRFV_NIST RIDGE_COUNTS

See Also

FMRecord Module | HFMRecord | HNFTemplate | FMRecor dCr eat eFr omNFTenpl at e
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4.2.1.29. FMRecordToNTemplate Function

Converts the FMRecord to a NTemplate.

NResult N_API FMRecor dToNTenpl at e(
HFVRecor d hRecord,
NUl nt fl ags,
HNTenpl ate * pHNTenpl at e

Parameters
hRecord [in] Handle to the FM Record object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pHNTenpl at e [out] Pointer to a HNTemplate that receives
handle to newly created NFTemplate object.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pHNTenpl at e isNULL.
N_E_OUT_OF MEMORY There was not enough memory.
Remarks

The following flags are supported:
e FMRFV_NIST _RIDGE_COUNTS

See Also

FMRecord Module | HFMRecord | HNTemplate

4.2.2. FmrFingerView Module

Provides functionality for editing and converting ANSI INCITS 378-2004 standard templates
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finger views (FmrFingerViews) to Neurotechnologija Finger Records (NFRecords).

Header file: Fnr Fi nger Vi ew. h.

Functions

Fnr Fi nger Vi ewAddCor e

Adds a FmrCore to the end of FmrFinger-
View cores.

Fnr Fi nger Vi ewAddDel t a

Adds a FmrDeltato the end of FmrFinger-
View deltas.

Frr Fi nger Vi ewAddM nut i a

Adds a FmrMinutia to the end of Fm-
rFingerView minutiae.

Frnr Fi nger Vi ewd ear Cor es

Removes all cores from the FmrFingerView.

Fnr Fi nger Vi ewCl ear Del t as

Removes all deltas from the FmrFinger-
View.

Fnr Fi nger Vi enCl ear M nut i ae

Removes all minutiae from the FmrFinger-
View.

Frnr Fi nger Vi ewCet Cor e

Retrieves the core at the specified index of
the FmrFingerView.

Fnr Fi nger Vi ewGet Cor eCapacity

Retrieves the number of cores that the Fm-
rFingerView can contain.

Fnr Fi nger Vi ewGet Cor eCount

Retrieves the number of coresin the Fm-
rFingerView.

Frmr Fi nger Vi ewGet Cor es

Copies all cores of FmrFingerView to the
specified array.

Frnr Fi nger Vi ewCet Del t a

Retrieves the delta at the specified index of
the FmrFingerView.

Fnr Fi nger Vi enGet Del t aCapaci ty

Retrieves the number of deltas that the Fm-
rFingerView can contain.

Fnr Fi nger Vi ewGet Del t aCount

Retrieves the number of deltasin the Fm-
rFingerView.

Frnr Fi nger Vi ewCet Del t as

Copiesall deltas of FmrFingerView to the
specified array.

Fnr Fi nger Vi ewGet Fi nger Posi -
tion

Retrieves the finger position of the Fm-
rFingerView.

Fnr Fi nger Vi ewGet Fi nger Qual ity

Retrieves the finger quality of the Fm-
rFingerView.
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Fnr Fi nger Vi ewGet | npr essi on-
Type

Retrieves the impression type of the Fm-
rFingerView.

Fnr Fi nger Vi ewGet MaxSi ze

Retrieves the maximal size of a FmrFinger-
View in stored FMRecord containing the
specified number of minutiae, cores and
deltas and the specified ridge counts.

Frr Fi nger Vi ewGet MaxSi zeEx

For interna use.

Fnr Fi nger Vi ewGet M nuti a

Retrieves the minutia at the specified index
of the FmrFingerView.

Fnr Fi nger Vi ewGet M nut i aCapa-
city

Retrieves the number of minutiae that the
FmrFingerView can contain.

Frmr Fi nger Vi ewGet M nut i aCount

Retrieves the number of minutiae in the Fm-
rFingerView.

Frnr Fi nger Vi ewGet M nut i aEi ght -
Nei ghbour

Retrieves one of the eight minutiae neigh-
bours at the specified index of the minutia at
the specified index of the FmrFingerView.

Fnr Fi nger Vi ewGet M nut i aEi ght -
Nei ghbour s

Copies all eight minutia neighbours of the
minutia at the specified index of the Fm-
rFingerView to the specified array.

Fnr Fi nger Vi ewGet M nu-
t i aFour Nei ghbour

Retrieves one of the four minutiae neigh-
bours at the specified index of the minutia at
the specified index of the FmrFingerView.

Frr Fi nger Vi ewGet M nu-
t i aFour Nei ghbour s

Copiesal four minutia neighbours of the
minutia at the specified index of the Fm-
rFingerView to the specified array.

Fnr Fi nger Vi ewGet M nut i ae

Copies all minutiae of FmrFingerView to
the specified array.

Fnr Fi nger Vi ewGet Vi ewmNunber

Retrieves the view number of the Fm-
rFingerView.

Frmr Fi nger Vi ewHasEi ght Nei gh-
bour Ri dgeCount s

Retrieves a value indicating whether the
FmrFingerView hasridge countsto eight
neighbours of each minutia.

Frnr Fi nger Vi ewHasFour Nei gh-
bour Ri dgeCount s

Retrieves a value indicating whether the
FmrFingerView has ridge counts to four
neighbours of each minutia.

FmrFingerViewlInsertCore

Inserts a FmrCore into the FmrFingerView
at the specified index.
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Fnr Fi nger Vi em nsertDel ta

Inserts a FmrDelta into the FmrFingerView
at the specified index.

Fnr Fi nger Vi ewd nsert M nuti a

Inserts a FmrMinutiainto the FmrFinger-
View at the specified index.

Frmr Fi nger Vi ewRenoveCor e

Removes the core at the specified index of
the FmrFingerView.

Fnr Fi nger Vi ewRenoveDel t a

Removes the delta at the specified index of
the FmrFingerView.

Fnr Fi nger Vi ewRenoveM nuti a

Removes the minutia at the specified index
of the FmrFingerView.

Frr Fi nger Vi ewSet Cor e

Sets a FmrCore at the specified index of the
FmrFingerView.

Frnr Fi nger Vi ewSet Cor eCapacity

Sets the number of cores that the Fm-
rFingerView can contain.

Fnr Fi nger Vi ewSet Del t a

Sets a FmrDelta at the specified index of the
FmrFingerView.

Fnr Fi nger Vi ewSet Del t aCapaci ty

Sets the number of deltas that the Fm-
rFingerView can contain.

Frmr Fi nger Vi ewSet Fi nger Posi -
tion

Sets the finger position of the FmrFinger-
View.

Fnr Fi nger Vi ewSet Fi nger Qual ity

Sets the finger quality of the FmrFinger-
View.

Fnr Fi nger Vi ewSet HasEi ght -
Nei ghbour Ri dgeCount s

Sets a value indicating whether the Fm-
rFingerView has ridge counts to eight neigh-
bours of each minutia.

Frmr Fi nger Vi ewSet HasFour Nei gh-
bour Ri dgeCount s

Sets a value indicating whether the Fm-
rFingerView has ridge counts to four neigh-
bours of each minutia.

Frnr Fi nger Vi ewSet | npr essi on-
Type

Sets the impression type of the FmrFinger-
View.

Fnr Fi nger Vi ewSet M nuti a

Sets a FmrMinutia at the specified index of
the FmrFingerView.

Fnr Fi nger Vi ewSet M nut i aCapa-
city

Sets the number of minutiae that the Fm-
rFingerView can contain.

Frnr Fi nger Vi ewSet M nut i aEi ght -
Nei ghbour

Sets one of the eight NFMinutiaNeighbours
at the specified index of the minutia at the
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specified index of the FmrFingerView.

Fnr Fi nger Vi ewSet M nu-
t i aFour Nei ghbour

Sets one of the four NFMinutiaNeighbours
at the specified index of the minutia at the
specified index of the FmrFingerView.

Frr Fi nger Vi ewSet Vi ewNunber

Sets the view number of the FmrFinger-
View.

Fnr Fi nger Vi ewToNFRecor d

Converts the FmrFingerView to a NFRe-
cord.

Structures
FmrCore Represents a core in a FmrFingerView.
FmrDelta Represents adeltain a FmrFingerView.
FmrMinutia Represents aminutiain a FmrFingerView.
Types

HFmrFingerView

Handle to a FmrFingerView object.

Macros

FMRFV_MAX_CORE_COUNT

The maximum number of cores a Fm-
rFingerView can contain.

FMRFV_MAX_DELTA_COUNT

The maximum number of deltas a Fm-
rFingerView can contain.

FMRFV_MAX_DIMENSION

The maximum value for x and y coordinates
of aminutia, core or deltain a FmrFinger-
View.

FMRFV_MAX_MINUTIA_COUNT

The maximum number of minutiae a Fm-
rFingerView can contain.

FMRFV_NIST_RIDGE_COUNTS

For internal use.

FMR-
FV_PROCESS ALL_EXTENDED DATA

For interna use.

FMRFV_SKIP_NEUROTEC_FIELDS

The flag indicating whether fields of Neuro-
technol ogija should be skipped while load-
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ing or saving FmrFingerView.

FMRFV_SKIP_RIDGE_COUNTS The flag indicating whether ridge counts
should be skipped while loading or saving
FmrFingerView.

FMRFV_SKIP_SINGULAR_POINTS The flag indicating whether singular points
(cores and deltas) should be skipped while
loading or saving FmrFingerView.

FMRFV_USE_NEUROTEC FIELDS The flag indicating whether fields of Neuro-
technol ogija should be used while loading or
saving FmrFingerView.

See Also
FMRecord Library
4.2.2.1. FmrCore Structure

Represents a core in a FmrFingerView.

typedef struct FnrCore_ { } FnrCore;

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

FmrFingerView Module

4.2.2.1.1. FmrCore.Angle Field

Angle of this FmrCore.

NI nt Angl e;

Remarks

The angle of the coreis specified in 2 degrees units in counterclockwise order and can not be
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less than zero or greater than 180 minus one.

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

FmrCore

4.2.2.1.2. FmrCore.X Field

X coordinate of this FmrCore.

NUShort X;

Remarks

The x coordinate of the coreis specified in pixels at x-resolution of FMRecord and can not be
greater than FMRFV_MAX_DIMENSION or x-size of FMRecord minus one.

See Also

FmrCore

4.2.2.1.3. FmrCore.Y Field

Y coordinate of this FmrCore.

NUShort Y;

Remarks

They coordinate of the coreis specified in pixels at y-resolution of FMRecord and can not be
greater than FMRFV_MAX_DIMENSION or y-size of FMRecord minus one.

See Also

FmrCore

4.2.2.2. FmrDelta Structure

Represents adeltain a FmrFingerView.

typedef struct FnrDelta_ { } FnrDelta;

Fields

Angl el First angle of this FmrDelta.
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Angl e2 Second angle of this FmrDelta.

Angl e3 Third angle of this FmrDelta.

X X coordinate of this FmrDelta.

Y Y coordinate of this FmrDelta.
See Also

FmrFingerView Module
4.2.2.2.1. FmrDelta.Anglel Field

First angle of this FmrDelta.

NI nt Angl el;

Remarks

The angle of the deltais specified in 2 degrees units in counterclockwise order and can not be
less than zero or greater than 180 minus one.

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

FmrDelta

4.2.2.2.2. FmrDelta.Angle2 Field

Second angle of this FmrDelta.

NI nt Angl e2;

Remarks

The angle of the deltais specified in 2 degrees unitsin counterclockwise order and can not be
less than zero or greater than 180 minus one.

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

FmrDelta

4.2.2.2.3. FmrDelta.Angle3 Field
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Third angle of this FmrDelta.

NI nt Angl eS3;

Remarks

The angle of the deltais specified in 2 degrees units in counterclockwise order and can not be
less than zero or greater than 180 minus one.

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

FmrDelta

4.2.2.2.4. FmrDelta.X Field

X coordinate of this FmrDelta.

NUShort X;

Remarks

The x coordinate of the deltais specified in pixels at x-resolution of FMRecord and can not
be greater than FMRFV_MAX_DIMENSION or x-size of FMRecord minus one.

See Also
FmrDelta
4.2.2.2.5. FmrDelta.Y Field

Y coordinate of this FmrDelta.

NUShort Y;

Remarks

They coordinate of the deltaiis specified in pixels at y-resolution of FMRecord and can not
be greater than FMRFV_MAX _DIMENSION or y-size of FMRecord minus one.

See Also

FmrDelta

4.2.2.3. FmrFingerViewAddCore Function

Adds a FmrCore to the end of FmrFingerView cores.
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NResul t N_API Fnr Fi nger Vi ewAddCor e(
HFnT Fi nger Vi ew hFi nger Vi ew,
const FnrCore * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [in] Pointer to the FmrCore 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 hFi nger Vi ewor pVal ue isNULL.

N_E INVALID_OPERATION Number of coresin FmrFingerView (see
Fnr Fi nger Vi ewGet Cor eCount ) is
equal to FMRFV_MAX_CORE_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrCore

4.2.2.4. FmrFingerViewAddDelta Function

Adds a FmrDeltato the end of FmrFingerView deltas.

NResul t N_API Fnr Fi nger Vi ewAddDel t a(
HFnr Fi nger Vi ew hFi nger Vi ew,
const FnrDelta * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [in] Pointer to the FmrDelta to add.
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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 hFi nger Vi ewor pVal ue isNULL.

N_E INVALID_OPERATION Number of deltasin FmrFingerView (see
Fnr Fi nger Vi ewGet Del t aCount ) is
equal to FMRFV_MAX_DELTA_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrDelta

4.2.2.5. FmrFingerViewAddMinutia Function

Adds aFmrMinutiato the end of FmrFingerView minutiae.

NResul t N_API Fnr Fi nger Vi ewAddM nut i a(
HFnr Fi nger Vi ew hFi nger Vi ew,
const FnrM nutia * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [in] Pointer to the FmrMinutia 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 hFi nger Vi ewor pVal ue isNULL.
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Error Code Condition

N_E INVALID_OPERATION Number of minutiae in FmrFingerView (see
Fnr Fi nger Vi ewGet M nut i aCount)
isequa to FMR-
FV_MAX_MINUTIA_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrMinutia

4.2.2.6. FmrFingerViewClearCores Function

Removes all cores from the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enCl ear Cor es(
HFnr Fi nger Vi ew hFi nger Vi ew

)

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView

4.2.2.7. FmrFingerViewClearDeltas Function

Removes all deltas from the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enCl ear Del t as(
HFnr Fi nger Vi ew hFi nger Vi ew

DE
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Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView

4.2.2.8. FmrFingerViewClearMinutiae Function

Removes all minutiae from the FmrFingerView.

NResult N_API Fnr Fi nger Vi ewC ear M nuti ae(
HFnr Fi nger Vi ew hFi nger Vi ew

DE

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewisNULL.
See Also
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FmrFingerView Module | HFmrFingerView

4.2.2.9. FmrFingerViewGetCore Function

Retrieves the core at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewCet Cor e(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
Fnr Core * pVal ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.

i ndex [in] Index of coreto retrieve.

pVal ue [out] Pointer to FmrCore 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 hFi nger Vi ewor pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to core count obtained using Fm

r Fi nger Vi ewGet Cor eCount function.

See Also

FmrFingerView Module | HFmrFingerView | FmrCore | Fnr Fi nger Vi ewCet Cor e-
Count |Fnr Fi nger Vi ewSet Cor e

4.2.2.10. FmrFingerViewGetCoreCapacity Function

Retrieves the number of coresthat the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi ewCet Cor eCapaci t y(
HFnr Fi nger Vi ew hFi nger Vi ew,
Nl nt * pVal ue
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Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NInt that receives number of
cores FmrFingerView 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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Core capacity isthe number of coresthat the FmrFingerView can store. Core count (see Fm
r Fi nger Vi ewGet Cor eCount function) isthe number of coresthat are actualy in the
FmrFingerView.

Capacity is always 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

FmrFingerView Module | HFmrFingerView | FnT Fi nger Vi ewSet Cor eCapaci ty |
Fnr Fi nger Vi ewCGet Cor eCount

4.2.2.11. FmrFingerViewGetCoreCount Function

Retrieves the number of coresin the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewGet Cor eCount (
HFmr Fi nger Vi ew hFi nger Vi ew,
Nl nt * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVval ue [out] Pointer to NiInt that receives number of
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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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Core capacity (see Fnr Fi nger Vi ewGet Cor eCapaci ty and Fnr Fi nger Vi ewSet -
Cor eCapaci t y functions) isthe number of cores that the FmrFingerView can store. Core
count is the number of coresthat are actually in the FmrFingerView.

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

FmrFingerView Module | HFmrFingerView | Fnt Fi nger Vi ewGet Cor eCapaci ty |
Fnr Fi nger Vi ewSet Cor eCapacity

4.2.2.12. FmrFingerViewGetCores Function

Copies all cores of FmrFingerView to the specified array.

NResul t N_API Fnr Fi nger Vi ewCet Cor es(
HFnr Fi nger Vi ew hFi nger Vi ew,
Frnr Core * ar Cores

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
ar Cor es [out] Pointer to array of FmrCore that re-
ceives cores.

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 hFi nger Vi ewor ar Cor es isNULL.
Remarks

Array ar Cor es pointsto must be large enough to receive all FmrFingerView cores. See
Fnr Fi nger Vi ewGet Cor eCount function.

See Also

FmrFingerView Module | HFmrFingerView | FmrCore | Fnr Fi nger Vi ewCet Cor e-
Count

4.2.2.13. FmrFingerViewGetDelta Function

Retrieves the delta at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewCet Del t a(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
FnrDelta * pVal ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.

i ndex [in] Index of deltato retrieve.

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL hFi nger Vi ewor pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
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Error Code Condition

equal to delta count obtained using Fm
r Fi nger Vi ewGet Del t aCount func-
tion.

See Also

FmrFingerView Module | HFmrFingerView | FmrDelta | Fnr Fi nger Vi ewCet Del t a-
Count |Fnr Fi nger Vi ewSet Del t a

4.2.2.14. FmrFingerViewGetDeltaCapacity Function

Retrieves the number of deltas that the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi enCet Del t aCapaci t y(
HFnr Fi nger Vi ew hFi nger Vi ew,
Nl nt * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NInt that receives number of
deltas FmrFingerView 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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Delta capacity isthe number of deltas that the FmrFingerView can store. Delta count (see
Frr Fi nger Vi ewCGet Del t aCount function) isthe number of deltas that are actualy in
the FmrFingerView.

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

See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet Del t aCapaci ty |
Fnr Fi nger Vi ewGet Del t aCount

4.2.2.15. FmrFingerViewGetDeltaCount Function

Retrieves the number of deltasin the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enCet Del t aCount (
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Delta capacity (see Fnr Fi nger Vi ewCet Del t aCapaci ty and Fnr Fi nger Vi ewSet -
Del t aCapaci t y functions) isthe number of deltas that the FmrFingerView can store.
Delta count is the number of deltas that are actualy in the FmrFingerView.

Capacity is always 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
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FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet Del t aCapaci ty |
Fnr Fi nger Vi ewSet Del t aCapaci ty

4.2.2.16. FmrFingerViewGetDeltas Function

Copies all deltas of FmrFingerView to the specified array.

NResul t N_API Fnr Fi nger Vi ewGet Del t as(
HFnr Fi nger Vi ew hFi nger Vi ew,
FnrDelta * arDeltas

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
arDel t as [out] Pointer to array of FmrDelta that re-
celves 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 hFi nger Vi ewor ar Del t as isNULL.
Remarks

Array ar Del t as pointsto must be large enough to receive all FmrFingerView deltas. See
Fnr Fi nger Vi ewGet Del t aCount function.

See Also

FmrFingerView Module | HFmrFingerView | FmrDelta | Fnr Fi nger Vi ewCet Del t a-
Count

4.2.2.17. FmrFingerViewGetFingerPosition Function

Retrieves the finger position of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewCet Fi nger Posi ti on(
HFnr Fi nger Vi ew hFi nger Vi ew,
NFPosi tion * pVal ue
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Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NFPosition that receives fin-
ger position.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL pFi nger Vi ewor pVal ue isNULL.
See Also

FmrFingerView Module | HFmrFingerView | NFPosition | Fnr Fi nger Vi ewSet Fi nger -
Posi ti on

4.2.2.18. FmrFingerViewGetFingerQuality Function

Retrieves the finger quality of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewCet Fi nger Qual i ty(
HFmr Fi nger Vi ew hFi nger Vi ew,
NByte * pVal ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.

pVval ue [out] Pointer to NByte that receives finger
quality.

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 hFi nger Vi ewor pVal ue isNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet Fi nger Qual ity

4.2.2.19. FmrFingerViewGetlmpressionType Function

Retrieves the impression type of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enCet | npr essi onType(
HFnr Fi nger Vi ew hFi nger Vi ew,
NFI npr essi onType * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NFImpressionType that re-
ceives impression 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 hFi nger Vi ewor pVal ue isNULL.
See Also

FmrFingerView Module | HFmrFingerView | NFImpressionType | Fnt Fi nger Vi ewSe-
t I npressi onType

4.2.2.20. FmrFingerViewGetMaxSize Function

Retrieves the maximal size of aFmrFingerView in stored FMRecord containing the specified
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number of minutiae, cores and deltas and the specified ridge counts.

NResul t N_API Fnr Fi nger Vi enCet MaxSi ze(
NI nt mi nuti aCount,

NBool hasFour Nei ghbour Ri dgeCount s,
NBool hasEi ght Nei ghbour Ri dgeCount s,

NBool cor esHasAngl es,
NI nt coreCount,

NBool del t asHasAngl es,
NI nt del t aCount,

NSi zeType * pSize

Parameters

m nut i aCount

[in] The number of minutiae.

hasFour Nei ghbour Ri dgeCount s

[in] NTrueif finger view has ridge counts to
four neighbours of each minutia. NFalse
otherwise.

hasEi ght Nei ghbour Ri dgeCount s

[in] NTrueif finger view has ridge counts to
eight neighbours of each minutia. NFalse
otherwise.

cor esHasAngl es

[in] NTrueif finger view cores has angles.
NFalse otherwise.

cor eCount

[in] The number of cores.

del t asHasAngl es

[in] NTrueif finger view deltas has angles.
NFal se otherwise.

del t aCount

[in] The number of deltas.

pSi ze

[out] Pointer to NSizeType that receives the
maximal size of stored FmrFingerView.

Return Values

If the function succeeds, 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

pSi ze isNULL.

N_E_ARGUMENT OUT_OF RANGE

m nut i aCount islessthan zero or greater
than FMRFV_MAX_MINUTIA_COUNT.
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Error Code Condition

_Or_

cor eCount islessthan zero or greater
than FMRFV_MAX_CORE_COUNT.

_Or_

del t aCount islessthan zero or greater
than FMRFV_MAX_DELTA_COUNT.

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

FmrFingerView Module
4.2.2.21. FmrFingerViewGetMinutia Function

Retrieves the minutia at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewCGet M nut i a(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
Fnr M nuti aFnrM nutia * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index of minutiato retrieve.
pVal ue [out] Pointer to FmrMinutia 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:
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Error Code Condition
N_E ARGUMENT_NULL hFi nger Vi ewor pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to minutia count obtained using Fm:
r Fi nger Vi ewGet M nut i aCount func-
tion.

See Also

FmrFingerView Module | HFmrFingerView | FmrMinutia| Fnr Fi nger Vi ewGet M nu-
ti aCount |Fnr Fi nger Vi ewSet M nuti a

4.2.2.22. FmrFingerViewGetMinutiaCapacity Function

Retrieves the number of minutiae that the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi ewGet M nut i aCapaci t y(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NInt that receives number of
minutiae FmrFingerView 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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Minutia capacity isthe number of minutiae that the FmrFingerView can store. Minutia count
(see Fnr Fi nger Vi ewGet M nut i aCount function) isthe number of minutiae that are
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actually in the FmrFingerView.

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

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet M nut i aCapacity |
Fnr Fi nger Vi enGet M nut i aCount

4.2.2.23. FmrFingerViewGetMinutiaCount Function

Retrieves the number of minutiae in the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewGet M nut i aCount (
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewor pVal ue isNULL.
Remarks

Minutia capacity (see Fnr Fi nger Vi ewGet M nut i aCapaci ty and Fnr Fi nger -

Vi ewSet M nut i aCapaci t y functions) isthe number of minutiae that the FmrFinger-
View can store. Minutia count is the number of minutiae that are actually in the FmrFinger-
View.

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.
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See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet M nut i aCapacity |

Fnr Fi nger Vi ewSet M nut i aCapacity

4.2.2.24. FmrFingerViewGetMinutiaEightNeighbour Function

Retrieves one of the eight minutiae neighbours at the specified index of the minutia at the

specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewGet M nut i aEi ght Nei ghbour (

HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt mi nuti al ndex,

NI nt i ndex,

NFM nut i aNei ghbour * pVal ue

Parameters

hFi nger Vi ew

[in] Handle to the FmrFingerView object.

m nut i al ndex

[in] Theindex of minutia.

i ndex

[in] Index of minutia neighbour to retrieve.

pVal ue

[out] Pointer to NFMinutiaNeighbour that
receives minutia neighbour.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hFi nger Vi ewor 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 Fnr Fi nger Vi ewGet M nut i aC
ount function.

_Or_

i ndex islessthan zero or greater than or
equal to 8.
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See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | FnT Fi nger Vi ew
Get M nut i aCount |Fnr Fi nger Vi ewSet M nut i aEi ght Nei ghbour

4.2.2.25. FmrFingerViewGetMinutiaEightNeighbours Function

Copies all eight minutia neighbours of the minutia at the specified index of the FmrFinger-
View to the specified array.

NResul t N_API Fnr Fi nger Vi ewCGet M nut i aEi ght Nei ghbour s(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt mi nuti al ndex,
NFM nut i aNei ghbour * ar M nuti aNei ghbour s

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
m nuti al ndex [in] Theindex of minutia.
ar M nut i aNei ghbour s [out] Pointer to array of NFMinutiaNeigh-
bour that receives minutia neighbours.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hFi nger Vi ewor ar M nut i aNei gh-
bour s isNULL.

Remarks

Array ar M nut i aNei ghbour s points to must be large enough to receive all four minutia
neighbours.

See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | Fnr Fi nger Vi ew-
Get M nut i aCount
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4.2.2.26. FmrFingerViewGetMinutiaFourNeighbour Function

Retrieves one of the four minutiae neighbours at the specified index of the minutia at the spe-

cified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewGet M nut i aFour Nei ghbour (

HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt m nuti al ndex,

NI nt i ndex,

NFM nut i aNei ghbour * pVal ue

Parameters

hFi nger Vi ew

[in] Handle to the FmrFingerView object.

m nut i al ndex

[in] Theindex of minutia.

i ndex

[in] Index of minutia neighbour to retrieve.

pVal ue

[out] Pointer to NFMinutiaNe ghbour that
receives minutia neighbour.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hFi nger Vi ewor 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 Fnr Fi nger Vi ewGet M nut i aC
ount function.

_Or_

i ndex islessthan zero or greater than or
equal to 4.

See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | Fnr Fi nger Vi ew-
Get M nut i aCount |Fnr Fi nger Vi ewSet M nut i aFour Nei ghbour
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4.2.2.27. FmrFingerViewGetMinutiaFourNeighbours Function

Copies all four minutia neighbours of the minutia at the specified index of the FmrFinger-
View to the specified array.

NResul t N_API Fnr Fi nger Vi ewGet M nut i aFour Nei ghbour s(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt m nuti al ndex,
NFM nut i aNei ghbour * ar M nuti aNei ghbour s

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
m nuti al ndex [in] Theindex of minutia.
ar M nut i aNei ghbour s [out] Pointer to array of NFMinutiaNeigh-
bour that receives minutia neighbours.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hFi nger Vi ewor ar M nut i aNei gh-
bour sisNULL.

Remarks

Array ar M nut i aNei ghbour s points to must be large enough to receive all four minutia
neighbours.

See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | FnT Fi nger Vi ew-
Get M nut i aCount

4.2.2.28. FmrFingerViewGetMinutiae Function

Copies al minutiae of FmrFingerView to the specified array.

NResul t N_API Fnr Fi nger Vi ewGet M nut i ae(
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HFnr Fi nger Vi ew hFi nger Vi ew,
FnrM nutia * arM nuti ae

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
arM nuti ae [out] Pointer to array of FmrMinutiathat 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 pFi nger Vi eworar M nuti aeis
NULL.

Remarks

Array ar M nut i ae pointsto must be large enough to receive all FmrFingerView minutiae.
See Fnr Fi nger Vi ewGet M nut i aCount function.

See Also

FmrFingerView Module | HFmrFingerView | FmrMinutia| Fnr Fi nger Vi ewGet M nu-
ti aCount

4.2.2.29. FmrFingerViewGetViewNumber Function

Retrieves the view number of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enCet Vi ewNunber (
HFnr Fi nger Vi ew hFi nger Vi ew,
NByte * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NByte that receives view
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number.

Return Values
If the function succeeds, 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 hFi nger Vi ewor pVal ue isNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet Vi ewNunber

4.2.2.30. FmrFingerViewHasEightNeighbourRidgeCounts Func-
tion

Retrieves a value indicating whether the FmrFingerView has ridge counts to eight neighbours
of each minutia.

NResul t N_API Fnr Fi nger Vi ewHasEi ght Nei ghbour Ri dgeCount s(
HFnr Fi nger Vi ew hFi nger Vi ew,
NBool * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NBool that receives value

indicating whether FmrFingerView contains
ridge counts to eight neighbours of each
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:
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Error Code

Condition

N_E ARGUMENT NULL

hFi nger Vi ewor pVal ue isNULL.

See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet HasEi ght Nei gh-

bour Ri dgeCount s

4.2.2.31. FmrFingerViewHasFourNeighbourRidgeCounts Func-

tion

Retrieves a value indicating whether the FmrFingerView has ridge counts to four neighbours

of each minutia.

NResul t N_API Fnr Fi nger Vi ewHasFour Nei ghbour Ri dgeCount s(

HFnr Fi nger Vi ew hFi nger Vi ew,

NBool * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pVal ue [out] Pointer to NBool that receives value

indicating whether FmrFingerView contains
ridge counts to four neighbours of each
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

hFi nger Vi ewor pVal ue isNULL.

See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewSet HasFour Nei gh-

bour Ri dgeCount s
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4.2.2.32. FmrFingerViewlInsertCore Function

Inserts a FmrCore into the FmrFingerView at the specified index.

NResul t N_API Fnr Fi nger Vi ewM nsert Cor e(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrCore * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index at which core isinserted.
pVal ue [in] Pointer to the FmrCore 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 hFi nger Vi ewor pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than core

count obtained using Fnr Fi nger Vi ew-
CGet Cor eCount function.

N_E INVALID_OPERATION Number of coresin FmrFingerView (see
Frr Fi nger Vi ewGet Cor eCount ) is
equal to FMRFV_MAX_CORE_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrCore | Fnr Fi nger Vi ewGet Cor e-
Count

4.2.2.33. FmrFingerViewlnsertDelta Function

Inserts a FmrDelta into the FmrFingerView at the specified index.
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NResult N_API Fnr Fi nger Vi e nsert Del t a(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrDelta * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index at which deltais inserted.
pVal ue [in] Pointer to the FmrDelta 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

hFi nger Vi ewor pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

I ndex islessthan zero or greater than delta
count obtained using Fnr Fi nger Vi ew-
CGet Del t aCount function.

N_E_INVALID_OPERATION

Number of deltasin FmrFingerView (see
Frr Fi nger Vi ewGet Del t aCount ) is
equal to FMRFV_MAX_DELTA_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrDelta| Fnr Fi nger Vi ewCet Del t a-

Count

4.2.2.34. FmrFingerViewlInsertMinutia Function

Inserts a FmrMinutiainto the FmrFingerView at the specified index.

NResul t N_API Fnr Fi nger Vi em nsertM nuti a(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrM nutia * pVal ue
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Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index at which minutiaisinserted.
pVal ue [in] Pointer to the FmrMinutiato 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

hFi nger Vi ewor pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

i ndex islessthan zero or greater than
minutia count obtained using Fnr Fi nger -
Vi ewGet M nut i aCount function.

N_E INVALID OPERATION

Number of minutiae in FmrFingerView (see
Fnr Fi nger Vi ewGet M nut i aCount)
isequa to FMR-
FV_MAX_MINUTIA_COUNT.

See Also

FmrFingerView Module | HFmrFingerView | FmrMinutia | Fnr Fi nger Vi ewGet M nu-

ti aCount

4.2.2.35. FmrFingerViewRemoveCore Function

Removes the core at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewRenoveCor e(

HFmr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex

Parameters

hFi nger Vi ew

[in] Handle to the FmrFingerView object.
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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 hFi nger Vi ewisNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to core count obtained using Fm
r Fi nger Vi ewGet Cor eCount function.

See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet Cor eCount

4.2.2.36. FmrFingerViewRemoveDelta Function

Removes the delta at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewRenoveDel t a(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView 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 hFi nger Vi ewisNULL.
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Error Code Condition

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to delta count obtained using Fm

r Fi nger Vi ewGet Del t aCount func-
tion.

See Also
FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewCet Del t aCount
4.2.2.37. FmrFingerViewRemoveMinutia Function

Removes the minutia at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewRenoveM nut i a(
HFnr Fi nger Vi ew hFi nger Vi ew,

NI nt i ndex
I
Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index of minutiato remove.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL hFi nger Vi ewisNULL.
N_E ARGUMENT _OUT_OF RANGE i ndex islessthan zero or greater than or

egual to minutia count obtained using Fim
r Fi nger Vi ewGet M nut i aCount func-
tion.

See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet M nut i aCount
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4.2.2.38. FmrFingerViewSetCore Function

Sets a FmrCore at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet Cor e(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrCore * pVal ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index of coreto set.
pVal ue [in] Pointer to the FmrCore 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 hFi nger Vi ewor pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or
equal to core count obtained using Fm
r Fi nger Vi ewGet Cor eCount function.

See Also

FmrFingerView Module | HFmrFingerView | FmrCore | Fnr Fi nger Vi ewCGet Cor e-
Count |Fnr Fi nger Vi ewGet Cor e

4.2.2.39. FmrFingerViewSetCoreCapacity Function

Sets the number of cores that the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi ewSet Cor eCapaci t y(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt val ue
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Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New number of cores FmrFingerView
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 hFi nger Vi ewisNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan core count obtained us-
ing Fnr Fi nger Vi ewGet Cor eCount
function.

Remarks

Core capacity isthe number of cores that the FmrFingerVView can store. Core count (see Fm
r Fi nger Vi ewGet Cor eCount function) isthe number of coresthat are actualy in the
FmrFingerView.

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

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewCGet Cor eCapaci ty |
Frmr Fi nger Vi ewGet Cor eCount

4.2.2.40. FmrFingerViewSetDelta Function

Sets a FmrDelta at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet Del t a(
HFnr Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrDelta * val ue
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Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index of deltato set.

pVal ue [in] Pointer to the FmrDelta 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

hFi nger Vi ewor pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

i ndex islessthan zero or greater than or
equal to delta count obtained using Fnt

r Fi nger Vi ewGet Del t aCount func-
tion.

See Also

FmrFingerView Module | HFmrFingerView | FmrDelta| Fnr Fi nger Vi ewCet Del t a-

Count |Fnr Fi nger Vi ewCet Del t a

4.2.2.41. FmrFingerViewSetDeltaCapacity Function

Sets the number of deltas that the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi ewSet Del t aCapaci t y(

HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New number of deltas FmrFingerView

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 hFi nger Vi ewisNULL.

N_E ARGUMENT _OUT_OF RANGE val ue islessthan delta count obtained us-
ing Fnr Fi nger Vi ewGet Del t aCount
function.

Remarks

Delta capacity is the number of deltas that the FmrFingerView can store. Delta count (see
Fnr Fi nger Vi ewGet Del t aCount function) isthe number of deltas that are actually in
the FmrFingerView.

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

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet Del t aCapaci ty |
Fnr Fi nger Vi ewGet Del t aCount

4.2.2.42. FmrFingerViewSetFingerPosition Function

Sets the finger position of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet Fi nger Posi ti on(
HFnT Fi nger Vi ew hFi nger Vi ew,
NFPosi ti on val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New finger position value.

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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView | NFPosition | FnT Fi nger Vi ewCet Fi nger -

Posi ti on

4.2.2.43. FmrFingerViewSetFingerQuality Function

Sets the finger quality of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet Fi nger Qual i t y(
HFnr Fi nger Vi ew hFi nger Vi ew,
NByt e val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New finger 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewCGet Fi nger Qual ity

4.2.2.44. FmrFingerViewSetHasEightNeighbourRidgeCounts
Function
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Sets a value indicating whether the FmrFingerView has ridge counts to eight neighbours of
each minutia.

NResul t N_API Fnr Fi nger Vi ewSet HasEi ght Nei ghbour Ri dgeCount s(
HFnT Fi nger Vi ew hFi nger Vi ew,
NBool val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New value indicating whether Fm-

rFingerView has ridge countsto eight neigh-
bours of each 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet HasEi ght Nei gh-
bour R dgeCount s

4.2.2.45. FmrFingerViewSetHasFourNeighbourRidgeCounts
Function

Sets a value indicating whether the FmrFingerView has ridge counts to four neighbours of
each minutia.

NResul t N_API Fnr Fi nger Vi ewSet HasFour Nei ghbour Ri dgeCount s(
HFnT Fi nger Vi ew hFi nger Vi ew,
NBool val ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.
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val ue [in] New value indicating whether Fm-
rFingerView has ridge countsto four neigh-
bours of each 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet HasFour Nei gh-
bour Ri dgeCount s

4.2.2.46. FmrFingerViewSetimpressionType Function

Sets the impression type of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet | npr essi onType(
HFnr Fi nger Vi ew hFi nger Vi ew,
NFI npr essi onType val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView 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_NULL hFi nger Vi ewisNULL.
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See Also

FmrFingerView Module | HFmrFingerView | NFImpressionType | Fnr Fi nger Vi ewGe-

t | npressi onType

4.2.2.47. FmrFingerViewSetMinutia Function

Setsa FmrMinutia at the specified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enSet M nut i a(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt i ndex,
const FnrM nutia * pVal ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.
i ndex [in] Index of minutiato set.

pVal ue [in] Pointer to the FmrMinutia 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

hFi nger Vi ewor pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

i ndex islessthan zero or greater than or
egual to minutia count obtained using Fim

r Fi nger Vi ewGet M nut i aCount func-
tion.

See Also

FmrFingerView Module | HFmrFingerView | FmrMinutia| Fnr Fi nger Vi ewGet M nu-
ti aCount |Fnr Fi nger Vi ewGet M nuti a

4.2.2.48. FmrFingerViewSetMinutiaCapacity Function
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Sets the number of minutiae that the FmrFingerView can contain.

NResul t N_API Fnr Fi nger Vi ewSet M nut i aCapaci t y(
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New number of minutiae FmrFinger-
View 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 hFi nger Vi ewisNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan minutia count obtained
using FnT Fi nger Vi ewGet M nut i aC-
ount function.

Remarks

Minutia capacity is the number of minutiae that the FmrFingerView can store. Minutia count
(seeFnr Fi nger Vi ewCet M nut i aCount function) isthe number of minutiae that are
actually in the FmrFingerView.

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

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet M nut i aCapacity |
Frmr Fi nger Vi ewGet M nut i aCount

4.2.2.49. FmrFingerViewSetMinutiaEightNeighbour Function

Sets one of the eight NFMinutiaNeighbours at the specified index of the minutia at the spe-
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cified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enSet M nut i aEi ght Nei ghbour (

HFnT Fi nger Vi ew hFi nger Vi ew,

NI nt m nuti al ndex,

NI nt i ndex,

const NFM nuti aNei ghbour * pVal ue

Parameters

hFi nger Vi ew

[in] Handle to the FmrFingerView object.

m nut i al ndex

[in] Theindex of minutia.

i ndex

[in] Index of minutia neighbour to set.

pVal ue

[in] Pointer to the NFMinutiaNeighbour 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

hFi nger Vi ewor 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 Fnr Fi nger Vi ewGet M nut i aC
ount function.

-0r -

I ndex islessthan zero or greater than or
equal to 8.

See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | Fnr Fi nger Vi ew-
Get M nut i aCount |Fnr Fi nger Vi ewGet M nut i aEi ght Nei ghbour

4.2.2.50. FmrFingerViewSetMinutiaFourNeighbour Function
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Sets one of the four NFMinutiaNe ghbours at the specified index of the minutia at the spe-
cified index of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi enSet M nut i aFour Nei ghbour (
HFnT Fi nger Vi ew hFi nger Vi ew,
NI nt m nuti al ndex,
NI nt i ndex,
const NFM nuti aNei ghbour * pVal ue

Parameters

hFi nger Vi ew [in] Handle to the FmrFingerView object.

m nuti al ndex [in] Theindex of minutia.

i ndex [in] Index of minutia neighbour to set.

pVal ue [in] Pointer to the NFMinutiaNeighbour 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 hFi nger Vi ewor 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 Fnr Fi nger Vi ewGet M nut i aC
ount function.

-0r -

I ndex islessthan zero or greater than or
equal to 4.

See Also

FmrFingerView Module | HFmrFingerView | NFMinutiaNeighbour | Fnr Fi nger Vi ew-
Get M nut i aCount |Fnr Fi nger Vi ewGet M nut i aFour Nei ghbour

Copyright © 2006 Neurotechnologija 115




Reference (C/C++)

4.2.2.51. FmrFingerViewSetViewNumber Function

Sets the view number of the FmrFingerView.

NResul t N_API Fnr Fi nger Vi ewSet Vi ewNunber (
HFnr Fi nger Vi ew hFi nger Vi ew,
NByt e val ue

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
val ue [in] New view number 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 hFi nger Vi ewisNULL.
See Also

FmrFingerView Module | HFmrFingerView | Fnr Fi nger Vi ewGet Vi ewNunber

4.2.2.52. FmrFingerViewToNFRecord Function

Converts the FmrFingerView to a NFRecord.

NResul t N_API Fnr Fi nger Vi ewToNFRecor d(
HFnT Fi nger Vi ew hFi nger Vi ew,
NUl nt fl ags,
HNFRecord * pHNFRecord

Parameters
hFi nger Vi ew [in] Handle to the FmrFingerView object.
pHNFRecor 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 NULL

pHNFRecor d or pFi nger Vi ewis
NULL.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks
The following flags are supported:

« FMRFV_NIST_RIDGE_COUNTS

See Also

FmrFingerView Module | HFmrFingerView | HNFRecord | FMRecor dCr eat eFr omi\-

FRecor d

4.2.2.53. FmrMinutia Structure

Represents aminutiain a FmrFingerView.

typedef struct FnrmrMnutia_ { } FmrM nuti a;

Fields
Angl e Angle of this FmrMinutia.
Qual ity Quality of this FmrMinutia.
Type Type of this FmrMinutia.
X X coordinate of this FmrMinutia.
Y Y coordinate of this FmrMinutia.
See Also

FmrFingerView Module
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4.2.2.53.1. FmrMinutia.Angle Field

Angle of this FmrMinutia.

NByt e Angl e;

Remarks

The angle of the minutiais specified in 2 degrees units in counterclockwise order and can not

be greater than 180 minus one.

See Also

FmrMinutia

4.2.2.53.2. FmrMinutia.Quality Field

Quality of this FmrMinutia.

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

FmrMinutia

4.2.2.53.3. FmrMinutia.Type Field

Type of this FmrMinutia.

NFM nut i aType Type;

See Also
FmrMinutia
4.2.2.53.4. FmrMinutia.X Field

X coordinate of this FmrMinutia.

NUShort X;
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Remarks

The x coordinate of the minutiais specified in pixels at x-resolution of FMRecord and can
not be greater than FMRFV_MAX_DIMENSION or x-size of FMRecord minus one.

See Also
FmrMinutia
4.2.2.53.5. FmrMinutia.Y Field

Y coordinate of this FmrMinutia.

NUShort Y;

Remarks

They coordinate of the minutiais specified in pixels at y-resolution of FMRecord and can
not be greater than FMRFV_MAX_ DIMENSION or y-size of FMRecord minus one.

See Also

FmrMinutia

4.3. NCore Library

Provides infrastructure for Neurotechnologija components.
Import library (Windows): NCore. dl | .11 b.

DLL (Windows): NCore. dl I .

Shared object (Linux): | i bNCor e. so.

Requirements (Windows):

 msvcr71.dl | (Microsoft C Runtime Library 7.1).

Modules
NCore Provides infrastructure/basic functionality
(such as memory management) for Neuro-
technologija components.
NErrors Defines error codes used in Neurotechnolo-
gija components.
NParameters Provides functionality for work with para-

Copyright © 2006 Neurotechnologija 119



Reference (C/C++)

meters for Neurotechnol ogija components.

NTypes

Defines types and macros used in Neuro-
technol ogija components.

4.3.1. NCore Module

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

gija components.

Header file: NCor e. h.

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

chars.
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Macros

NClear

Clears memory block.

See Also

NCore Library

4.3.2. 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.

-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.

-201 | N_E LM_CONNECTION Error during connection with LAN Li-
cense Manager has occurred.

-202 |N_E LM_NO_MORE_LICENSE Library has not been registered because
registered license count achieved LAN
License Manager license limit.

-5 N_E NOT_IMPLEMENTED Functionality is not implemented.
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-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 interna
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

4.3.3. NParameters Module

Provides functionality for work with parameters for Neurotechnol ogija components.

Header file: NPar anet er s. h.

Macros

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

NParameterMakeld Makes parameter id.

N_TYPE_BOOL Specifies that parameter typeis NBool.

N_TYPE BYTE Specifies that parameter 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.
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N_TYPE_INT

Specifies that parameter typeis Nint.

N_TYPE_LONG

Specifies that parameter type is NLong.

N_TYPE_SBYTE

Specifies that parameter type is NSByte.

N_TYPE_SHORT

Specifies that parameter type is NShort.

N_TYPE_STRING

Specifies that parameter type is 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
4.3.3.1. NParameterMakeld Macro

Makes parameter id.

#defi 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

4.3.4. NTypes Module

Defines types and macros used in Neurotechnol ogija components.

Header file: NTypes. h.

Copyright © 2006 Neurotechnologija

123



Reference (C/C++)

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

Enumerations

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

NA Char ANSI character (8-hit).

NBool Same as NBool ean.

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

NByte Same as NUInt8.

NChar Character type (same as NAChar).

NDouble Double precision floating point number.

NFloat Same as NSingle.

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

NInt Same as NInt32.

NInt8 8-bit signed integer (signed byte).

NInt16 16-bit signed integer (short).

NInt32 32-bit signed integer (int).

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

NLong Same as NInt64.

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

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

NSByte Same as NInt8.

NShort Same as NInt16.

NSingle Single precision floating point number.

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

NUInt Same as NUInt32.

NUInt8 8-bit unsigned integer (byte).

NUINnt16 16-bit unsigned integer (unsigned short).

NUInt32 32-bit unsigned integer (unsigned int).

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

NULong Same as NUInt64.

NUShort Same as NUInt16.

Macros

N_64 Defined if compiling for 64-bit architecture.

N_ANSI_C Defined if ANSI C language complianceis
enabled in compiler.

N_API Defines functions calling convention (stdcall

on Windows).

N_BIG_ENDIAN

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

N_BYTE MAX Maximum value for NByte.

N_BYTE_MIN Minimum value for NByte.

N_CALLBACK Defined callbacks calling convention
(stdcall on Windows).

N_CPP Defined if compiling as C++ code.
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N_DECLARE_HANDLE

Declares handle with specified name.

N_DOUBLE_MAX

Maximum value for NDouble.

N_DOUBLE_MIN

Minimum value for NDouble.

N_GCC

Defined if compiling with GCC.

N_FLOAT MAX

Maximum value for NFloat.

N_FLOAT_MIN Minimum value for NFloat.

N_INT_MAX Maximum value for Nint.

N_INT_MIN Minimum value for Nint.

N_INT8 MAX Maximum value for NInt8.

N_INT8 MIN Minimum value for NInt8.

N_INT16 MAX Maximum value for NInt16.

N_INT16_MIN Minimum value for NInt16.

N_INT32_MAX Maximum value for NInt32.

N_INT32_MIN Minimum value for NInt32.

N_INT64 MAX Maximum value for NInt64.

N_INT64_MIN Minimum value for NInt64.

N_LONG _MAX Maximum value for NLong.

N_LONG_MIN Minimum value for NLong.

N_MSvVC Defined if compiling with Microsoft Visual
C++.

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

N_NO _INT_64 Defined if compiling for platform without

64-bit integer types support.

N_POS TYPE_MIN

Minimum value for NPosType.

N_POS TYPE _MAX

Maximum value for NPosType.

N_SBYTE_MAX

Maximum value for NSByte.

N_SBYTE_MIN

Minimum value for NSByte.

N_SHORT_MAX

Maximum value for NShort.
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N_SHORT_MIN

Minimum value for NShort.

N_SINGLE _MAX

Maximum value for NSingle.

N_SINGLE_MIN

Minimum value for NSingle.

N_SIZE_TYPE_MIN

Minimum value for NSizeType.

N_SIZE TYPE_MAX

Maximum value for NSizeType.

N_UINT_MAX Maximum value for NUInt.
N_UINT_MIN Minimum value for NUInt.
N_UINT8 MAX Maximum value for NUInt8.
N_UINT8 MIN Minimum value for NUInt8.

N_UINT16_MAX

Maximum value for NUInt16.

N_UINT16_MIN

Minimum value for NUInt16.

N_UINT32 MAX

Maximum value for NUInt32.

N_UINT32 MIN

Minimum value for NUInt32.

N_UINT64 MAX

Maximum value for NUInt64.

N_UINT64 MIN

Minimum value for NUInt64.

N_ULONG_MAX

Maximum value for NULong.

N_ULONG_MIN

Minimum value for NULong.

N_USHORT_MAX

Maximum value for NUShort.

N_USHORT MIN

Minimum value for NUShort.

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

NIsReverseByteOrder

system byte order.

Checks if specified byte order isreverseto

NTrue

True value for NBoolean.

See Also

NCore Library
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4.3.4.1. NByteOrder Enumeration

Specifies byte order.

typedef enum NByteOrder _ { } NByteOrder;

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

4.3.4.2. NFileAccess Enumeration

Specifies access to afile.

typedef enum NFil eAccess_ { } NFil eAccess;

Members
nf aRead Read accessto thefile.
nf aReadWite Read and write access to the file.
nfaWite Write access to thefile.

See Also

NTypes Module

4.3.4.3. NIndexPair Structure

Represents apair of indexes.

typedef struct N ndexPair_ { } N ndexPair;

Fields
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| ndex1 First index of this NIndexPair.

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

4.3.4.3.1. NIndexPair.Index1 Field

First index of this NIndexPair.

NI nt | ndex1;

See Also
NIndexPair
4.3.4.3.2. NIndexPair.Index2 Field

Second index of this NIndexPair.

NI nt | ndex2;

See Also

NIndexPair

4.3.4.4. NRational Structure

Represents a signed rational number.

typedef struct NRational _ { } NRational;

Fields

Denomni nat or

Denominator of this NRational.

Numer at or

Numerator of this NRational.

See Also

NTypes Module
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4.3.4.4.1. NRational.Denominator Field

Denominator of this NRational.

NI nt Denom nat or;

See Also
NRational
4.3.4.4.2. NRational.Numerator Field

Numerator of this NRational.

NI nt Nuner at or ;

See Also

NRational

4.3.4.5. NURational Structure

Represents an unsigned rational number.

typedef struct NURational _ { } NURational;

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

4.3.4.5.1. NURational.Denominator Field

Denominator of this NURational.

NUI nt Denoni nat or ;

See Also

NURational
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4.3.4.5.2. NURational.Numerator Field

Numerator of this NURational.

NUI nt Nuner at or ;

See Also

NURational

4.4. NFRecord Library

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

DLL (Windows): NFRecord. dl I .

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

Requirements (Windows):

e NCore.dlI.

Requirements (Linux):

e |ibNCore. so.

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

4.4.1. NFRecord Module

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

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

Functions

NFRecor dAddCor e Adds a NFCore to the end of NFRecord
cores.
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NFRecor dAddDel t a

Adds a NFDelta to the end of NFRecord
deltas.

NFRecor dAddDoubl eCor e

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

NFRecor dAddM nut i a

Adds a NFMinutiato the end of NFRecord
minutiae.

NFRecor dCheck

Checksif format of the packed NFRecord is
correct.

NFRecor dCl ear Cor es

Removes 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 nut i ae

Removes all minutiae from the NFRecord.

NFRecor dCl one

Creates a copy of the NFRecord.

NFRecor dCr eat e

Creates an empty NFRecord.

NFRecor dCr eat eFr onivenory

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 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-
cified array.

NFRecor dGet Del t a

Retrieves the delta at the specified index of
the NFRecord.

NFRecor dGet Del t aCapaci ty

Retrieves the number of deltas that the
NFRecord can contain.

NFRecor dGet Del t aCount

Retrieves the number of deltasin the NFRe-
cord.
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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.

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
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NFRecord can contain.

NFRecor dGet M nut i aCount

Retrieves the number of minutiag in the
NFRecord.

NFRecor dGet M nut i aFor mat

Retrieves the format of the minutiae in
NFRecord.

NFRecor dGet M nut i aNei ghbour

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

NFRecor dGet M nut i aNei gh-
bour Count

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

NFRecor dGet M nut i aNei ghbour s

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

NFRecor dGet M nut i ae

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

NFRecor dGet Pat t er nCl ass

Retrieves the pattern class of the NFRecord.

NFRecor dGet Pat t er nCl assMem

Retrieves the pattern class of the packed
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 Ri dgeCount sType

Retrieves the ridge counts type the NFRe-
cord contains.

NFRecor dGet Si ze

Calculates packed size of the NFRecord.

NFRecor dGet Si zeV1

Calculates packed in version 1.0 format size
of the NFRecord.

NFRecor dGet Ver t Resol uti on

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

NFRecor dGet Ver t Resol uti onMem

Retrieves the vertical resolution of the im-
age the packed NFRecord is made from.
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NFRecor dGet W dt h

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

NFRecor dGet W dt hMem

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

NFRecor dl nf oDi spose

For interna use.

NFRecor dl nsert Core

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 nut i 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 Cor e

Sets a NFCore at the specified index of the
NFRecord.

NFRecor dSet Cor eCapacity

Sets the number of cores that the NFRecord
can contain.

NFRecor dSet Del t a

Sets a NFDelta at the specified index of the
NFRecord.

NFRecor dSet Del t aCapaci ty

Sets the number of deltas that the NFRecord
can contain.

NFRecor dSet Doubl eCor e

Sets a NFDoubleCore at the specified index
of the NFRecord.
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NFRecor dSet Doubl eCor eCapaci ty

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

NFRecor dSet G

Sets the G of the NFRecord.

NFRecor dSet | npr essi onType

Sets the impression type of the NFRecord.

NFRecor dSet M 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 ghbour

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

NFRecor dSet M nut i aFor mat

Sets the format of the minutiae in NFRe-
cord.

NFRecor dSet Pat t er nCl ass

Sets the pattern class of the NFRecord.

NFRecor dSet Posi ti on

Sets the finger position of the NFRecord.

NFRecordSet Qual ity

Sets the quality of the NFRecord.

NFRecor dSet Ri dgeCount sType

Sets the ridge counts type the NFRecord
contains.

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

NFMinutiaNeighbour

Represents a minutia neighbour in a NFRe-
cord.

NFRecordinfo

For internal use.

Enumerations

NFImpressionType

Specifies the impression type.

NFM inutiaFormat

Specifies the minutia format.
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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 aNFRecord.
Types
HNFRecord Handle to NFRecord object.
Macros

NFR_BLOCK_SIZE

For internal use.

NFR_MAX_BLOCKED ORIENTS DIME
NSION

For interna use.

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, delta or 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_NIST_RIDGE_COUNTS

For internal use.

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.
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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
NFRecord Library
4.4.1.1. 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

4.4.1.1.1. NFCore.Angle Field

Angle of thisNFCore.
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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

4.4.1.1.2. 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 *
[NFRecord horizontal resolution] / NFR_RESOLUTION can not be greater than
NFR_MAX_DIMENSION or NFRecord width minus one.

See Also

NFCore

4.4.1.1.3. 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

4.4.1.2. NFDelta Structure

Represents a deltain a NFRecord.
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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
4.4.1.2.1. NFDelta.Anglel Field

First angle of this NFDelta.

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

4.4.1.2.2. 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.
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See Also
NFDelta
4.4.1.2.3. 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

4.4.1.2.4. NFDelta.X Field

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

4.4.1.2.5. 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
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NFR_MAX_DIMENSION or NFRecord height minus one.
See Also

NFDelta

4.4.1.3. NFDoubleCore Structure

Represents a double core in a NFRecord.

typedef struct NFDoubl eCore_ { } NrFDoubl eCore;

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

4.4.1.3.1. 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

4.4.1.3.2. NFDoubleCore.Y Field

Y coordinate of this NFDoubleCore.

NUShort Y;

Remarks
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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

4.4.1.4. NFImpressionType Enumeration

Specifies the impression type.

typedef enum NFI npressionType_ { } NFI npressi onType;

Members

nfitlLatentlnpression

Latent impression fingerprint.

nfitLatentLift

Latent lift fingerprint.

nfitLat ent Phot o

Latent photo fingerprint.

nfitLatent Traci ng

Latent tracing fingerprint.

nfitLi veScanCont actl 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.

nfitNonliveScanRol | 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
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4.4.1.5. NFMinutia Structure

Represents aminutiain a NFRecord.

typedef struct NFMnutia_{ } NFMnuti a;

Fields
Angl e Angle of this NFMinutia.
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.
See Also

NFRecord Module

4.4.1.5.1. NFMinutia.Angle Field

Angle of thisNFMinutia.

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
4.4.1.5.2. NFMinutia.Curvature Field

Ridge curvature near this NFMinutia.

NByt e Curvat ure;
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Remarks

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

NFMinutia

4.4.1.5.3. 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

4.4.1.5.4. NFMinutia.Quality Field

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

4.4.1.5.5. NFMinutia.Type Field

Type of this NFMinutia.

NFM nut i aType Type;

See Also

NFMinutia
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4.4.1.5.6. 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

4.4.15.7. NFMinutia.Y Field

Y coordinate of this NFMinutia.

NUShort Y;

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

4.4.1.6. NFMinutiaFormat Enumeration

Specifies the minutia format.

This enumeration allows a bitwise combination of its member values.

typedef enum NFM nuti aFormat_ { } 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
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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
4.4.1.7. NFMinutiaNeighbour Structure

Represents a minutia neighbour in a NFRecord.

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

Fields

| ndex Index of neighbour minutia.

Ri dgeCount Ridge count to neighbour minutia.
See Also
NFRecord Module

4.4.1.7.1. NFMinutiaNeighbour.Index Field

Index of neighbour minutia.

NI nt | ndex;

See Also
NFMinutiaNeighbour
4.4.1.7.2. NFMinutiaNeighbour.RidgeCount Field

Ridge count to neighbour minutia.

NByt e Ri dgeCount ;

See Also
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NFMinutiaNeighbour

4.4.1.8. NFMinutiaType Enumeration

Specifies the minutia type.

typedef enum NFM nuti aType_ { } NFM nuti aType;

Members

nfnt Bi furcati on

The minutiathat is abifurcation of aridge.

nf nt End

The minutiathat is an end of aridge.

nf nt Unknown

The type of the minutiais unknown.

See Also

NFRecord Module | NFMinutia

4.4.1.9. NFPatternClass Enumeration

Specifies the pattern class of the fingerprint.

typedef enum NFPatternC ass_ { } NFPatternd ass;

Members

nf pcAcci dent al Whor |

Accidental whorl pattern class.

nf pcAnput ati on

Amputation. Pattern classis not available.

nf pcCent r al Pocket Loop

Central pocket |oop pattern class.

nf pcDoubl eLoop

Double loop pattern class.

nf pcLeft Sl ant Loop

Left slant loop pattern class.

nf pcPl ai nArch

Plain arch pattern class.

nf pcPl ai nwWhor |

Plain whorl pattern class.

nf pcRadi al Loop

Radial loop pattern class.

nf pcRi ght Sl ant Loop

Right slant loop pattern class.

nf pcScar

Scar. Pattern classis not available.
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nf pcTent edAr ch Tented arch pattern class.

nf pcUl nar Loop Ulnar loop pattern class.

nf pcUnknown Unknown pattern class.

nf pcWhor | Whorl pattern class.
Remarks

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

NFRecord Module

4.4.1.10. NFPosition Enumeration

Specifies the finger position.

typedef enum NFPosition_ { } NFPosition;

Members

nf pLeft | 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.
nfpRi ghtLittle Little finger of the right hand.
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
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This enumeration isimplemented according to ANSI/NIST-ITL 1-2000 and ANSI INCITS
378-2004 standards.

See Also

NFRecord Module

4.4.1.11. NFRecordAddCore Function

Adds a NFCore to the end of NFRecord cores.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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 dCet Cor eCount ) isequal to
NFR_MAX_CORE_COUNT.

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

Adds a NFDeltato the end of NFRecord deltas.

NResul t N_API NFRecor dAddDel t a(
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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

4.4.1.13. NFRecordAddDoubleCore Function

Adds a NFDoubleCore to the end of NFRecord double cores.

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

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

Adds a NFMinutiato the end of NFRecord minutiae.

NResul t N_API NFRecor dAddM nuti a(
HNFRecord 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.

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.
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Error Code Condition

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

4.4.1.15. NFRecordCheck Function

Checksif format of the packed NFRecord is correct.

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

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

If the function succeeds, the return valueisN_OK.

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

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

This function supports both NFRecord version 1.0 and 2.0 formats.
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See Also
NFRecord Module
4.4.1.16. NFRecordClearCores Function

Removes al cores from the NFRecord.

NResul t N_API NFRecor dd ear Cor es(
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

4.4.1.17. NFRecordClearDeltas Function

Removes dll deltas from the NFRecord.

NResul t N_API NFRecor dd ear Del t as(
HNFRecord hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values
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If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E_ARGUMENT_NULL hRecord isNULL.
See Also

NFRecord Module | HNFRecord

4.4.1.18. NFRecordClearDoubleCores Function

Removes all double cores from the NFRecord.

NResult N_API NFRecor dCl ear Doubl eCor es(
HNFRecor d hRecord

)

Parameters

hRecord [in] Handle to the NFRecord object.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E_ARGUMENT_NULL hRecord isNULL.
See Also

NFRecord Module | HNFRecord

4.4.1.19. NFRecordClearMinutiae Function

Removes all minutiae from the NFRecord.

NResult N_API NFRecordC ear M nuti ae(
HNFRecord hRecord

DE
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Parameters

hRecor d [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

4.4.1.20. NFRecordClone Function

Creates a copy of the NFRecord.

NResult 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:

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pHCl onedRecor d is
NULL.
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Error Code

Condition

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

4.4.1.21. NFRecordCreate Function

Creates an empty NFRecord.

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

NUShort horzResol uti on,
NUShort vert Resol uti on,

NUl nt fl ags,
HNFRecord * pHRecord

Parameters

wi dt h [in] Specifies width of fingerprint image.

hei ght [in] Specifies height of fingerprint image.

hor zResol uti on [in] Specifies horizontal resolution of finger-
print image.

vert Resol ution [in] Specifies vertical resolution of finger-
print image.

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

pHRecor d [out] Pointer to HNFRecord that receives

handle to created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.
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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

The following flags are supported:
« NFR_NIST_RIDGE_COUNTS

Created object must be deleted using NFRecor dFr ee function.

See Also

NFRecord Module | HNFRecord | NFRecor dFr ee

4.4.1.22. NFRecordCreateFromMemory Function

Unpacks a NFRecord from the specified memory buffer.

NResul t N_API NFRecor dCr eat eFr omvenor y(

const void * buffer,

NSi zeType bufferSi ze,

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_GS

NFR_NIST_RIDGE_COUNTS
NFR_SKIP BLOCKED ORIENTS
NFR_SKIP_CURVATURES

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
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4.4.1.23. NFRecordFree Function

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

voi d N_API NFRecor dFree(
HNFRecor d hRecord

DE

Parameters

hRecord [in] Handle to the NFRecord object.

Remarks
If hRecor d isNULL, does nothing.

See Also

NFRecord Module | HNFRecord

4.4.1.24. NFRecordGetCore Function

Retrieves the core at the specified index of the NFRecord.

NResul t N_API NFRecor dGet Cor e(
HNFRecord 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:
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Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ueisNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

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

See Also

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

4.4.1.25. 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.

Return Values
If the function succeeds, the return valueisN_OK.

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

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

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

Capacity is aways greater than or equal to count. If count exceeds capacity while adding
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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

4.4.1.26. NFRecordGetCoreCount Function

Retrieves the number of coresin the NFRecord.

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

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

Return Values
If the function succeeds, 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 ueisNULL.
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 always 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
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NFRecord Module | HNFRecord | NFRecor dGet Cor eCapaci ty | NFRecor dSet -
Cor eCapacity

4.4.1.27. NFRecordGetCores Function

Copies all cores of NFRecord to the specified array.

NResult 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-
ceives 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 esisNULL.
Remarks

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

See Also

NFRecord Module | HNFRecord | NFCore | NFRecor dGet Cor eCount

4.4.1.28. 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
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Parameters

hRecor d [in] Handle to the NFRecord object.

i ndex [in] Index of deltato retrieve.

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

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ueisNULL.

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-

SetDelta

4.4.1.29. NFRecordGetDeltaCapacity Function

Retrieves the number of deltas that the NFRecord can contain.

NResul t 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
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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.
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

4.4.1.30. NFRecordGetDeltaCount Function

Retrieves the number of deltas in the NFRecord.

NResul t N_API NFRecor dGet Del t aCount (
HNFRecord hRecord,
Nl nt * pVal ue

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

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 ueisNULL.
Remarks

Delta capacity (see NFRecor dGet Del t aCapaci t y and NFRecor dSet Del t aCapa-
ci t'y 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 taCapacity

4.4.1.31. NFRecordGetDeltas Function

Copies all deltas of NFRecord to the specified array.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hRecord orar Del t asisNULL.
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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
4.4.1.32. 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.
pVval ue [out] Pointer to NFDoubleCore that receives
double core.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ueisNULL.
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 |
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NFRecor dSet Doubl eCor e

4.4.1.33. NFRecordGetDoubleCoreCapacity Function

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

NResult 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

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 dSet Doubl eCor eCapaci ty | NFRecor d-
Get Doubl eCor eCount

4.4.1.34. NFRecordGetDoubleCoreCount Function

Retrieves the number of double coresin the NFRecord.
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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 ueisNULL.
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 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-
Set Doubl eCor eCapaci ty

4.4.1.35. NFRecordGetDoubleCores Function

Copies al 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
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Parameters
hRecor d [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 esisNULL.
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

4.4.1.36. NFRecordGetG Function

Retrieves the G of the NFRecord.

NResul t N_API NFRecor dGet
HNFRecord hRecord,
NByte * pVal ue

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

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 or pVal ue isNULL.

See Also

NFRecord Module | HNFRecord | NFRecor dSet G

4.4.1.37. NFRecordGetGMem Function

Retrieves the G of the packed NFRecord.

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

NByt e * pVal ue

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

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.
See Also

NFRecord Module

4.4.1.38. NFRecordGetHeight Function

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

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

NFRecord Module | HNFRecord

4.4.1.39. 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
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Parameters
buffer [in] Pointer to memory buffer that contains
packed NFRecord.
bufferSi ze [in] Size of memory buffer that contains
packed NFRecord.
pVal ue [out] Pointer to 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 orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks

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

See Also

NFRecord Module

4.4.1.40. 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
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hRecord

[in] Handle to the NFRecord object.

pVal ue

[out] Pointer to NUShort that receives hori-
zontal resolution 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

4.4.1.41. NFRecordGetHorzResolutionMem Function

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

NResul t N_API NFRecor dGet Hor zResol uti onMen(

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

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

zontal resolution of fingerprint image.

Return Values

If the function succeeds, the return valueisN_OK.

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

N_E ARGUMENT_NULL buf fer orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks

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

See Also

NFRecord Module

4.4.1.42. NFRecordGetimpressionType Function

Retrieves the impression type of the NFRecord.

NResul t N_API NFRecor dGet | npressi onType(
HNFRecord hRecord,
NFI npr essi onType * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFImpressionType that re-
celves impression 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 ueisNULL.
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See Also
NFRecord Module | HNFRecord | NFImpressionType | NFRecor dSet | npr essi onType
4.4.1.43. NFRecordGetimpressionTypeMem 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.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL buf f er or pVal ue isNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks
This function supports both NFRecord version 1.0 and 2.0 formats.
Alwaysreturnsnf i t Li veScanPl ai n for version 1.0 format.

See Also
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NFRecord Module | NFImpressionType
4.4.1.44. NFRecordGetMaxSize Function

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

NResul t N_API NFRecor dGet MaxSi ze(
NFM nut i aFor mat m nut i aFor nat
NI nt m nuti aCount,
NFRi dgeCount sType ri dgeCount sType,
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 minutia format.
m nut i aCount [in] The number of minutiae.
ri dgeCount sType [in] The type of ridge counts.
cor eCount [in] The number of cores.
del t aCount [in] The number of deltas.
doubl eCor eCount [in] The number of double cores.
boW dt h [in] The width of blocked orientations.
boHei ght [in] The height of blocked orientations.
pSi ze [out] Pointer to NSizeType that receives

maximal size of packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT m nut i aFor mat isinvalid.
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Error Code

Condition

_Or_

ri dgeCount sType isinvalid.

N_E_ARGUMENT NULL

pSi ze isNULL.

N_E_ARGUMENT OUT_OF RANGE

m nut i aCount islessthan zero or greater
than or equal to
NFR_MAX_MINUTIA_COUNT.

-Or-

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

-Or-

del t aCount islessthan zero or greater
than or equal to
NFR_MAX _DELTA_COUNT.

-Or-

doubl eCor eCount islessthan zero or
greater than or equal to
NFR_MAX DOUBLE _CORE _COUNT.

-Or-

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

Remarks

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

The function 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-
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Delta| NFDoubleCore | NFRecor dSaveToMenor y

4.4.1.45. 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.

NResult N_API NFRecor dGet MaxSi zeV1(

NFM nut i aFor mat m nut i aFor nat

NI nt
NI nt
NI nt
NI nt
NI nt
NI nt

m nut i aCount ,
cor eCount

del t aCount
doubl eCor eCount ,
boW dt h,

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.

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
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Error Code Condition

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.

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 bothis
zero, blocked orientations are ignored.

See Also

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

4.4.1.46. NFRecordGetMinutia Function

Retrieves the minutia at the specified index of the NFRecord.

NResult N_API NFRecordGet M nuti a(
HNFRecord hRecord,
NI nt i ndex,
NFM nutia * pVal ue
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Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of minutiato retrieve.
pVal ue [out] Pointer to NFMinutia that receives
minutia

Return Values
If the function succeeds, 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 ueisNULL.
N_E ARGUMENT _OUT_OF RANGE i ndex islessthan zero or greater than or

egual to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

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

4.4.1.47. 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.

Copyright © 2006 Neurotechnologija 181



Reference (C/C++)

Return Values
If the function succeeds, 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 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 actualy 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

4.4.1.48. NFRecordGetMinutiaCount Function

Retrieves the number of minutiae in the NFRecord.

NResul t N_API NFRecor dGet M nut i aCount (
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
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:
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Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ueisNULL.
Remarks

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

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

See Also

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

4.4.1.49. NFRecordGetMinutiaFormat Function

Retrieves the format of the minutiae in NFRecord.

NResult N_API NFRecor dGet M nut i aFor mat (
HNFRecord hRecord,
NFM nut i aFor mat * pVal ue

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
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See Also

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

4.4.1.50. NFRecordGetMinutiaNeighbour Function

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

the NFRecord.

NResult N_API NFRecor dGet M nuti aNei ghbour (

HNFRecor d hRecord,

NI nt mi nuti al ndex,

NI nt i ndex,

NFM nut i aNei ghbour * pVal ue

Parameters

hRecor d

[in] Handle to the NFRecord object.

m nut i al ndex

[in] The index of minutia.

i ndex

[in] Index of minutia neighbour to retrieve.

pVal ue

[out] Pointer to NFMinutiaNeighbour that
receives minutia neighbour.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT OF RANGE

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

_Or_

i ndex islessthan zero or greater than or
equal to minutia neighbour count obtained
using NFRecor dGet M nut i aNei gh-

bour Count function.
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See Also

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

4.4.1.51. NFRecordGetMinutiaNeighbourCount Function

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

NResult N_API NFRecor dGet M nuti aNei ghbour Count (
HNFRecor d hRecord,
NI nt mi nuti al ndex,
NI nt * pVal ue

Parameters
hRecord [in] Handle to the NFRecord object.
m nuti al ndex [in] Theindex of minutia.
pVal ue [out] Pointer to NiInt that receives number of
minutia neighbours.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also
NFRecord Module | HNFRecord
4.4.1.52. NFRecordGetMinutiaNeighbours Function

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

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

Parameters
hRecord [in] Handle to the NFRecord object.
m nuti al ndex [in] The index of minutia.
ar M nut i aNei ghbour s [out] Pointer to array of NFMinutiaNeigh-
bour that receives minutia neighbours.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

Remarks

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

See Also

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

4.4.1.53. 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
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Parameters
hRecor d [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 nut i 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

4.4.1.54. NFRecordGetPatternClass Function

Retrieves the pattern class of the NFRecord.

NResul t N_API NFRecordGet PatternC ass(
HNFRecord hRecord,
NFPat t er nCl ass * pVal ue

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

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.
See Also

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

4.4.1.55. NFRecordGetPatternClassMem Function

Retrieves the pattern class of the packed NFRecord.

NResult N_API NFRecor dGet Patt er nCl assMen(
const void * buffer,
NSi zeType bufferSize,
NFPat t er nCl ass * 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 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.
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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

4.4.1.56. 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
hRecord [in] Handle to the NFRecord object.
pVal ue [out] Pointer to NFPosition that receives fin-
ger position.

Return Values
If the function succeeds, the return valueisN_OK.

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

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

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

4.4.1.57. NFRecordGetPositionMem Function

Retrieves the finger position of the packed NFRecord.

NResul t N_API NFRecor dGet Posi ti onMen(
const void * buffer,
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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:

Error Code Condition

N_E ARGUMENT _NULL buf f er or pVal ue isNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks

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

See Also

NFRecord Module | NFPosition

4.4.1.58. NFRecordGetQuality Function

Retrieves the quality of the NFRecord.

NResul t N _API NFRecor dGet Quality(
HNFRecor d hRecord,
NByte * pVal ue
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Parameters
hRecor d [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.
See Also

NFRecord Module | HNFRecord | NFRecor dSet Qual ity

4.4.1.59. NFRecordGetQualityMem Function

Retrieves the quality of the packed NFRecord.

NResul t N_API NFRecordGet QualityMem(
const void * buffer,
NSi zeType bufferSi ze,
NByte * 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.
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If the function fails, the return value is one of the following error codes:

Error Code Condition

N_E ARGUMENT_NULL buf fer orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks

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

See Also

NFRecord Module

4.4.1.60. NFRecordGetRidgeCountsType Function

Retrieves the ridge counts type the NFRecord contains.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hRecor d or pVal ueisNULL.
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See Also

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

4.4.1.61. 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
hRecord [in] Handle to the NFRecord object.
fl ags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives size
of packed NFRecord.

Return Values
If the function succeeds, the return valueisN_OK.

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

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

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

4.4.1.62. NFRecordGetSizeV1 Function
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Calculates packed in version 1.0 format size of the NFRecord.

NResul t N_API NFRecordGet Si zeV1(
HNFRecor d hRecord,
NUl nt fl ags,
NSi zeType * pSize

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_ NULL hRecord or pSi ze isNULL.
Remarks

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

NFRecord Module | HNFRecord | NFRecor dSaveToMenor yV1

4.4.1.63. NFRecordGetVertResolution Function

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

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

Parameters
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hRecord [in] Handle to the NFRecord object.

pVal ue [out] Pointer to NUShort that receives ver-
tical resolution 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

4.4.1.64. 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 of fingerprint image.

Return Values
If the function succeeds, the return valueisN_OK.

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

N_E ARGUMENT_NULL buf fer orpVal ueisNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

Remarks

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

See Also

NFRecord Module

4.4.1.65. NFRecordGetWidth Function

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL buf f er or pVal ue isNULL.

N_E END_OF STREAM buf f er Si ze islessthan expected.

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

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

See Also
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NFRecord Module

4.4.1.67. NFRecordInsertCore Function

Inserts a NFCore into the NFRecord at the specified index.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than core

count obtained using NFRecor dCet -
Cor eCount function.

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

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

Inserts a NFDelta into the NFRecord at the specified index.

Copyright © 2006 Neurotechnologija 198




Reference (C/C++)

NResul t N_API NFRecordl nsertDelt a(
HNFRecor d hRecord,
NI nt i ndex,
const NrFDelta * pVal ue

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

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT

Value pVal ue pointstoisinvalid.

N_E ARGUMENT NULL

hRecor d or pVal ue isNULL.

N_E_ARGUMENT OUT_OF RANGE

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

N_E_INVALID_OPERATION

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

See Also

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

4.4.1.69. NFRecordInsertDoubleCore Function

Inserts a NFDoubleCore into the NFRecord at the specified index.

NResul t N_API NFRecordl nsert Doubl eCor e(

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

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

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

NFR_MAX_DOUBLE_CORE_COUNT.

See Also
NFRecord Module | HNFRecord | NFDoubleCore | NFRecor dGet Doubl eCor eCount
4.4.1.70. NFRecordInsertMinutia Function

Inserts a NFMinutiainto the NFRecord at the specified index.

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

Parameters

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

pVal ue [in] Pointer to the NFMinutiato insert.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

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

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

See Also

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

4.4.1.71. NFRecordRemoveCore Function

Removes the core at the specified index of the NFRecord.

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

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

Return Values
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If the function succeeds, the return valueisN_OK.

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

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

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

See Also

NFRecord Module | HNFRecord | NFRecor dGet Cor eCount

4.4.1.72. NFRecordRemoveDelta Function

Removes the delta at the specified index of the NFRecord.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

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

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

NFRecord Module | HNFRecord | NFRecor dGet Del t aCount

4.4.1.73. NFRecordRemoveDoubleCore Function

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

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

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

See Also

NFRecord Module | HNFRecord | NFRecor dGet Doubl eCor eCount

4.4.1.74. NFRecordRemoveMinutia Function

Removes the minutia at the specified index of the NFRecord.

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

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hRecordisNULL.

N_E_ARGUMENT OUT OF RANGE

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

See Also

NFRecord Module | HNFRecord | NFRecor dGet M nut i aCount

4.4.1.75. NFRecordSaveToMemory Function

Packs the NFRecord into the specified memory buffer.

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

N_E ARGUMENT_NULL hRecord or pSi ze isNULL.
- Or-

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

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

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

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

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

NFR_SAVE_BLOCKED_ORIENTS
NFR_SKIP_CURVATURES
NFR_SKIP_GS
NFR_SKIP_QUALITIES
NFR_SKIP_RIDGE_COUNTS
NFR_SKIP_SINGULAR_POINTS

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

4.4.1.76. NFRecordSaveToMemoryV1 Function

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

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

Parameters

hRecord [in] Handle to the NFRecord object.

buf f er [out] Pointer to memory buffer to store
packed NFRecord. Can be NULL.

bufferSi ze [in] Size of memory buffer to store packed
NFRecord.

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

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

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

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

Note that blocked orientations are not packed by default.

The following flags are supported:

* NFR_SAVE BLOCKED_ ORIENTS
* NFR_SKIP_CURVATURES

« NFR SKIP GS

* NFR_SKIP_SINGULAR_POINTS
See Also

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

4.4.1.77. NFRecordSetCore Function

Sets a NFCore at the specified index of the NFRecord.

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

Parameters
hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of coreto set.
pVal ue [in] Pointer to the NFCore to set.

Return Values
If the function succeeds, the return valueisN_OK.

If the function fails, the return value is one of the following error codes:
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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 core count obtained using NFRe-
cor dGet Cor eCount function.

See Also

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

Get Cor e

4.4.1.78. NFRecordSetCoreCapacity Function

Sets the number of cores that the NFRecord can contain.

NResult N_API NFRecor dSet Cor eCapaci t y(

HNFRecor d hRecord,
NI nt val ue

Parameters
hRecord [in] Handle to the NFRecord object.
val ue [in] New number of cores NFRecord can

contain.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hRecordisNULL.

N_E ARGUMENT OUT OF RANGE

val ue islessthan core count obtained us-
ing NFRecor dGet Cor eCount function.

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

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

See Also

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

4.4.1.79. NFRecordSetDelta Function

Setsa NFDelta at the specified index of the NFRecord.

NResul t N_API NFRecor dSet Del t a(
HNFRecor d hRecord,
NI nt i ndex,
const NFDelta * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of deltato set.

pVal ue [in] Pointer to the NFDelta to set.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT Value pVal ue pointstoisinvalid.

N_E ARGUMENT_NULL hRecor d or pVal ue isNULL.

N_E ARGUMENT _OUT_OF RANGE i ndex islessthan zero or greater than or
egual to delta count obtained using NFRe-
cor dCet Del t aCount function.

See Also
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NFRecord Module | HNFRecord | NFDelta | NFRecor dGet Del t aCount | NFRecor d-
GetDel ta

4.4.1.80. 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

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.

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 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 dGet Del t aCount function) isthe number of deltas that are actually in the NFRecord.

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

See Also

NFRecord Module | HNFRecord | NFRecor dGet Del t aCapaci ty | NFRecor dCet -
Del t aCount
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4.4.1.81. 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:

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

4.4.1.82. NFRecordSetDoubleCoreCapacity Function

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

NResul t N_API NFRecor dSet Doubl eCor eCapaci t y(

HNFRecor d hRecord,
NI nt val ue
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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 hRecor d isNULL.

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

Remarks

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

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

See Also

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

4.4.1.83. NFRecordSetG Function

Setsthe G of the NFRecord.

NResult N_API NFRecor dSet
HNFRecor d hRecord,
NByt e val ue
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Parameters
hRecor d [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.
See Also

NFRecord Module | HNFRecord | NFRecor dGet G

4.4.1.84. NFRecordSetimpressionType Function

Sets the impression type of the NFRecord.

NResult N_API NFRecor dSet | npressi onType(
HNFRecor d hRecord,
NFI nmpr 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.
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Error Code

Condition

N_E ARGUMENT NULL

hRecordisNULL.

See Also

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

4.4.1.85. NFRecordSetMinutia Function

Setsa NFMinutia at the specified index of the NFRecord.

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

Parameters

hRecord [in] Handle to the NFRecord object.
i ndex [in] Index of minutiato set.

pVal ue [in] Pointer to the NFMinutia 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 minutia count obtained using
NFRecor dGet M nut i aCount function.

See Also

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

4.4.1.86. NFRecordSetMinutiaCapacity Function

Sets the number of minutiae that the NFRecord can contain.

NResult N _API NFRecordSet M nuti aCapacity(
HNFRecor d hRecord,
NI nt val ue

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

Return Values
If the function succeeds, 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 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
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4.4.1.87. 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:

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

4.4.1.88. NFRecordSetMinutiaNeighbour Function

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

NResul t N_API NFRecordSet M nut i aNei ghbour (
HNFRecord hRecord,
NI nt m nuti al ndex,
NI nt i ndex,
const NFM nuti aNei ghbour * pVal ue

Parameters

hRecord [in] Handle to the NFRecord object.
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m nuti al ndex [in] Theindex of minutia.

i ndex [in] Index of minutia neighbour to set.

pVal ue [in] Pointer to the NFMinutiaNeighbour 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 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.

-0r -

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

bour Count function.

See Also

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

4.4.1.89. NFRecordSetPatternClass Function

Sets the pattern class of the NFRecord.

NResult N_API NFRecor dSet Patternd ass(
HNFRecor d hRecord,
NFPat t er nCl ass val ue

Parameters
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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

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

4.4.1.90. NFRecordSetPosition Function

Sets the finger position of the NFRecord.

NResul t N_API NFRecor dSet Posi ti on(
HNFRecord 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.
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Error Code Condition
N_E_ARGUMENT_NULL hRecordisNULL.
See Also

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

4.4.1.91. 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.
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 hRecor d isNULL.
See Also

NFRecord Module | HNFRecord | NFRecor dGet Qual ity

4.4.1.92. NFRecordSetRidgeCountsType Function

Sets the ridge counts type the NFRecord contains.

NResult N_API NFRecor dSet Ri dgeCount sType(
HNFRecord hRecord,
NFRi dgeCount sType val ue
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Parameters
hRecor d [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.

See Also

NFRecord Module | HNFRecord | NFRidgeCountsType | NFRecor dGet R dgeCount -

sType

4.4.1.93. NFRidgeCountsType Enumeration

Specifies the type of ridge counts contained in a NFRecord.

typedef enum NFRi dgeCount sType_ { } NFR dgeCount sType;

Members

nfrct Ei ght Nei ghbour s

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

nfrct Ei ght Nei ghbour sWt h-
| ndexes

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

nf r ct Four Nei ghbour s

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

nfr ct Four Nei ghbour sWt h-
I ndexes

The NFRecord contains ridge counts to four
neighbours of each minutia.
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nfrct None The NFRecord does not contain ridge
counts.
nfrct Unspeci fied For internal use.
See Also

NFRecord Module

4.5. NFTemplate Library

Provides functionality for packing, unpacking and editing Neurotechnol ogija Fingers Tem-
plates.

Import library (Windows): NFTenpl ate. dl | . 1ib.
DLL (Windows): NFTenpl ate. dl I .

Shared object (Linux): I i bNFTenpl at e. so.
Requirements (Windows):

* NCore.dll.

* NFRecord.dl|.

Requirements (Linux):

* |ibNCore. so.
e |ibNFRecord. so.

Modules
NFTemplate Provides functionality for packing, unpack-
ing and editing Neurotechnologija Fingers
Templates (NFTemplates).

4.5.1. NFTemplate Module

Provides functionality for packing, unpacking and editing Neurotechnologija Fingers Tem-
plates (NFTemplates).

Header filee NFTenpl ate. h

Functions
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NFTenpl at eAddRecor d

Adds an empty finger record to the NFTem-
plate.

NFTenpl at eAddRecor dCopy

Adds a copy of the finger record to the
NFTemplate.

NFTenpl at eAddRecor dFr omvenor y

Unpacks a finger record from the specified
memory buffer and adds it to the NFTem-
plate.

NFTenpl at eCal cul at eSi ze

Calculates the size of a packed NFTemplate
containing the specified number of finger re-
cords of specified size.

NFTenpl at eCheck

Checksif format of the packed NFTemplate
is correct.

NFTenpl at ed ear Recor ds

Removes all finger records from the
NFTemplate.

NFTenpl at ed one

Creates a copy of the NFTemplate.

NFTenpl at eCr eat e

Creates an empty NFTemplate.

NFTenpl at eCr eat eFr omVenory

Unpacks a NFTemplate from the specified
memory buffer.

NFTenpl at eFr ee

Deletesthe NFTemplate. After the object is
deleted the specified handle is no longer val-
id.

NFTenpl at eGet Recor d

Retrieves the finger record at the specified
index of the NFTemplate.

NFTenpl at eGet Recor dCapaci ty

Retrieves the number of finger records that
the NFTemplate can contain..

NFTenpl at eGet Recor dCount

Retrieves the number of finger recordsin the
NFTemplate.

NFTenpl at eGet Recor dCount Mem

Retrieves the number of finger recordsin the
packed NFTemplate.

NFTenpl at eGet Si ze

Calculates packed size of the NFTemplate.

NFTenpl at el nf oDi spose

For interna use.

NFTemplatePack

Packs packed finger records as NFTemplate
into the specified memory buffer.

NFTenpl at eRenoveRecor d

Removes the finger record at the specified
index of the NFTemplate.
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NFTenpl at eSaveToMenory Packs the NFTemplate into the specified
memory buffer.
NFTenpl at eSet Recor dCapaci ty Sets the number of finger records that the
NFTemplate can contain.
NFTenpl at eUnpack Unpacks packed finger records from the
packed NFTemplate.
Structures
NFTemplatelnfo For internal use.
Types
HNFTemplate Handle to NFTemplate object.
Macros
NFT_MAX_ RECORD_COUNT The maximum number of finger records

NFTemplate can contain.

NFT_PROCESS FIRST _RECORD_ONLY | Theflag indicating whether only the first
finger record should be unpacked or packed
while unpacking or packing NFTemplate.

See Also
NFTemplate Library
4.5.1.1. NFTemplateAddRecord Function

Adds an empty finger record to the NFTemplate.

NResul t N_API NFTenpl at eAddRecor d(
HNFTenpl ate hTenpl at e,
NUShort wi dt h,
NUShor t hei ght,
NUShort horzResol uti on,
NUShort vert Resol uti on,
NUI nt fl ags,
HNFRecord * pHRecord
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Parameters

hTenpl at e [in] Handle to the NFTemplate object.

wi dt h [in] Specifies width of fingerprint image.
hei ght [in] Specifies height of fingerprint image.

hor zResol uti on

[in] Specifies horizontal resolution of finger-
print image.

vert Resol uti on

[in] Specifies vertical resolution of finger-
print image.

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

handle to created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E_ARGUMENT

wi dt h or hei ght iszero.

_Or_

hor zResol uti on orvert Resol u-
ti oniszero.

N_E_ARGUMENT NULL

hTenpl at e or pHRecor d isNULL.

N_E INVALID OPERATION

Number of finger recordsin NFTemplate
(see NFTenpl at eGet Recor dCount ) is
equal to NFT_MAX_RECORD_COUNT.

N_E _OUT_OF MEMORY

There was not enough memory.

Remarks

For the list of flags that are supported see NFRecor dCr eat e function.
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See Also

NFTemplate Module | HNFTemplate | HNFRecord | NFTenpl at eGet Recor dCount |

NFRecor dCr eat e

4.5.1.2. NFTemplateAddRecordCopy Function

Adds a copy of the finger record to the NFTemplate.

NResult N_API NFTenpl at eAddRecor dCopy (
HNFTenpl at e hTenpl at e,
HNFRecor d hSrcRecord,
HNFRecord * pHRecord

Parameters
hTenpl at e [in] Handle to the NFTemplate object.
hSrcRecord [in] Handle to the NFRecord object.
pHRecor d [out] Pointer to HNFRecord that receives

handle to created NFRecord object.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hTenpl at e or hSr cRecor d or
pHRecor d isNULL.

N_E_INVALID_OPERATION

Number of finger recordsin NFTemplate
(see NFTenpl at eGet Recor dCount ) is
equal to NFT_MAX_RECORD_COUNT.

N_E_OUT_OF MEMORY

There was not enough memory.

See Also

NFTemplate Module | HNFTemplate | HNFRecord | NFTenpl at eGet Recor dCount

4.5.1.3. NFTemplateAddRecordFromMemory Function
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Unpacks a finger record from the specified memory buffer and adds it to the NFTemplate.

NResult N_API NFTenpl at eAddRecor dFr omvenor y(
HNFTenpl at e hTenpl at e,
const void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
HNFRecord * pHRecord

Parameters

hTenpl at e [in] Handle to the NFTemplate object.

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

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

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

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

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

N_E ARGUMENT_NULL hTenpl at e or pHRecor d, or buf f er is
NULL.

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 INVALID_OPERATION Number of finger recordsin NFTemplate
(see NFTenpl at eGet Recor dCount ) is
equal to NFT_MAX_RECORD_COUNT.

N_E OUT_OF MEMORY There was not enough memory.
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Remarks

For the list of flags that are supported see NFRecor dCr eat eFr omvenor y function.

See Also

NFTemplate Module | HNFTemplate | HNFRecord | NFTenpl at eGet Recor dCount |

NFRecor dCr eat eFr omvenor y

4.5.1.4. NFTemplateCalculateSize Function

Calculates the size of a packed NFTemplate containing the specified number of finger re-

cords of specified size.

NResult N_API NFTenpl at eCal cul at eSi ze(
NI nt recordCount,
NSi zeType * ar RecordSi zes,
NSi zeType * pSize

Parameters

r ecor dCount

[in] The number of finger records.

ar Recor dSi zes

[in] Pointer to array of NSizeType that con-
tains packed sizes of each finger record.

pSi ze

[out] Pointer to NSizeType that receives cal-
culated size of packed NFTemplate.

Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT

Any entry of thearray ar Recor dSi zes
pointsto is less than minimal finger record
size.

N_E_ARGUMENT NULL

ar Recor dSi zes or pSi ze isNULL.

N_E_ARGUMENT OUT_OF RANGE

r ecor dCount islessthan zero or greater
than NFT_MAX_RECORD_COUNT.
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Remarks
Thisisalow-level function and can be changed in future version of the library.

Use NFRecor dGet MaxSi ze function to calculate packed size of an individual finger re-
cord.

See Also
NFTemplate Module | NFRecor dGet MaxSi ze | NFTenpl at eSaveToMenory
4.5.1.5. NFTemplateCheck Function

Checksif format of the packed NFTemplate is correct.

NResul t N_API NFTenpl at eCheck(
const void * buffer,
NSi zeType bufferSi ze

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

Return Values
If the function succeeds, 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 bufferbuf f er pointstois
inconsistent with NFTemplate format.

See Also

NFTemplate Module
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4.5.1.6. NFTemplateClearRecords Function

Removes all finger records from the NFTempl ate.

NResult N_API NFTenpl at eCl ear Recor ds(
HNFTenpl ate hTenpl at e

DE

Parameters

hTenpl at e [in] Handle to the NFTemplate 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 hTenpl at e isNULL.
See Also

NFTemplate Module | HNFTemplate

4.5.1.7. NFTemplateClone Function

Creates a copy of the NFTemplate.

NResult N_API NFTenpl at eCl ong(
HNFTenpl at e hTenpl at e,
HNFTenpl ate * pHC onedTenpl at e

Parameters

hTenpl at e [in] Handle to the NFTemplate object.

pHC onedTenpl at e [out] Pointer to HNFTemplate that receives
handle to created NFTemplate object.

Return Values

Copyright © 2006 Neurotechnologija

229




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 hTenpl at e or pHC onedTenpl at e is
NULL.

N_E OUT_OF MEMORY There was not enough memory.

Remarks

Created object must be deleted using NFTenpl at eFr ee function.
See Also

NFTemplate Module | HNFTemplate | NFTenpl at eFr ee
4.5.1.8. NFTemplateCreate Function

Creates an empty NFTemplate.

NResult N_API NFTenpl at eCr eat e(
HNFTenpl ate * pHTenpl ate

)

Parameters

pHTenpl at e [out] Pointer to HNFTemplate that receives
handle to created NFTemplate 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 pHTenpl at e isNULL.

N_E OUT_OF MEMORY There was not enough memory.
Remarks
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Created object must be deleted using NFTenpl at eFr ee function.
See Also

NFTemplate Module | HNFTemplate | NFTenpl at eFr ee
4.5.1.9. NFTemplateCreateFromMemory Function

Unpacks a NFTemplate from the specified memory buffer.

NResult N_API NFTenpl at eCr eat eFr omvenor y (
const void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
NFTenpl at el nfo * pl nfo,
HNFTenpl ate * pHTenpl ate

Parameters

buf fer [in] Pointer to memory buffer that contains
packed NFTemplate.

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

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

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

pHTenpl at e [out] Pointer to HNFTemplate that receives
handle to newly created NFTemplate 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 pHTenpl at e 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 NFTemplate format.
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Error Code Condition
N_E OUT_OF MEMORY There was not enough memory.
Remarks

The following flags are supported:

* NFT_PROCESS FIRST_RECORD_ONLY
» Flags supported by NFRecor dCr eat eFr omVenor y function are applied to each fin-
ger record contained in the NFTemplate.

Created object must be deleted using NFTenpl at eFr ee function.

See Also

NFTemplate Module | HNFTemplate | NFTemplatelnfo | NFTenpl at eFr ee | NFRecor d-
Cr eat eFr omVenory | NFTenpl at eSaveToMenor y

4.5.1.10. NFTemplateFree Function

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

void N_API NFTenpl at eFr ee(
HNFTenpl at e hTenpl ate

)

Parameters

hTenpl at e [in] Handle to the NFTemplate 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 hTenpl at e isNULL.
Remarks
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If hTenpl at e isNULL, does nothing.

See Also

NFTemplate Module | HNFTemplate

4.5.1.11. NFTemplateGetRecord Function

Retrieves the finger record at the specified index of the NFTemplate.

NResult N_API NFTenpl at eGet Recor d(
HNFTenpl at e hTenpl at e,
NI nt i ndex,
HNFRecord * pVal ue

Parameters
hTenpl at e [in] Handle to the NFTemplate object.
i ndex [in] Index of finger record to retrieve.
pVal ue [out] Pointer to HNFRecord that receives
handle to 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 hTenpl at e or pVal ue isNULL.
N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater than or

equal to finger record count obtained using
NFTenpl at eGet Recor dCount func-
tion.

See Also

NFTemplate Module | HNFTemplate | NFTenpl at eGet Recor dCount

4.5.1.12. NFTemplateGetRecordCapacity Function
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Retrieves the number of finger records that the NFTemplate can contain..

NResul t N_API NFTenpl at eGet Recor dCapaci t y(
HNFTenpl at e hTenpl at e,
NI nt * pVal ue

Parameters
hTenpl at e [in] Handle to the NFTemplate object.
pVal ue [out] Pointer to NInt that receives number of
finger records NFTemplate 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 hTenpl at e or pVal ue isNULL.
Remarks

Finger record capacity is the number of finger records that the NFTemplate can store. Finger
record count (see NFTenpl at eGet Recor dCount function) isthe number of finger re-
cordsthat are actually in the NFTemplate.

Capacity is always greater than or equal to count. If count exceeds capacity while adding fin-
ger records the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFTemplate Module | HNFTemplate | NFTenpl at eSet Recor dCapaci ty | NFTem
pl at eGet Recor dCount

4.5.1.13. NFTemplateGetRecordCount Function

Retrieves the number of finger records in the NFTemplate.

NResul t N_API NFTenpl at eGet Recor dCount (
HNFTenpl ate hTenpl at e,
NI nt * pVal ue
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Parameters
hTenpl at e [in] Handle to NFTemplate object.
pVal ue [out] Pointer to NInt that receives number of
finger records.

Return Values
If the function succeeds, 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 hTenpl at e or pVal ue isNULL.
Remarks

Finger record capacity (see NFTenpl at eCGet Recor dCapaci ty and NFTenpl at e-
Set Recor dCapaci t y functions) isthe number of finger records that the NFTemplate can
store. Finger record count is the number of finger records that are actually in the NFTem-
plate.

Capacity is always greater than or equal to count. If count exceeds capacity while adding fin-
ger records the capacity is automatically increased by reallocating the internal array before
copying the old elements and adding the new elements.

See Also

NFTemplate Module | HNFTemplate | NFTenpl at eGet Recor dCapaci ty | NFTem
pl at eSet Recor dCapacity

4.5.1.14. NFTemplateGetRecordCountMem Function

Retrieves the number of finger recordsin the packed NFTemplate.

NResul t N_API NFTenpl at eGet Recor dCount Memn(
const void * buffer,
NSi zeType bufferSize,
NI nt * pVal ue

Parameters

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

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

pVal ue [out] Pointer to NiInt that receives number of

finger records.

Return Values

If the function succeeds, 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 NFTemplate format.
See Also
NFTemplate Module

4.5.1.15. NFTemplateGetSize Function

Calculates packed size of the NFTemplate.

NResult N_API NFTenpl at eGet Si ze(
HNFTenpl ate hTenpl at e,

NUl nt fl ags,
NSi zeType * pSize

Parameters
hTenpl at e [in] Handle to NFTemplate object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives cal-

culated size of packed NFTemplate.
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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 hTenpl at e or pSi ze isNULL.
Remarks

For the list of flags that are supported see NFTenpl at eSaveToMenor y function.

See Also

NFTemplate Module | HNFTemplate | NFTenpl at eSaveToMenor y

4.5.1.16. NFTemplatePack Function

Packs packed finger records as NFTemplate into the specified memory buffer.

NResul t N_API NFTenpl at ePack(
Nl nt recor dCount,
const void * * arRecords,
NSi zeType * arRecordSi zes,
void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters
recor dCount [in] The number of finger records.
ar Recor ds [in] Pointer to array of void * that contains

packed finger records.

ar Recor dSi zes

[in] Pointer to array of NSizeType that con-
tains packed sizes of each finger record.

buf f er [out] Pointer to memory buffer to store
packed NFTemplate.

bufferSi ze [in] Size of memory buffer to store packed
NFTemplate.

pSi ze [out] Pointer to NSizeType that receives size

of packed NFTemplate.
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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

buf f er Si ze islessthan size required to
store packed NFTemplate.

- Or -
Any entry of thearray ar Recor dSi zes
pointsto is less than minimal finger record
Size.
- Or -

Any entry of the array ar Recor ds points
toisNULL.

_Or_

Any entry of thearray ar Recor dSi zes
pointsto is not equal to size stored in
memory buffer accroding entry of the array
ar Recor ds pointsto, points to.

N_E_ARGUMENT NULL

ar Records or buf fer orpSi zeis
NULL.

N_E_ARGUMENT OUT OF RANGE

r ecor dCount islessthan zero or greater
than NFT_MAX_RECORD_COUNT.

N_E FORMAT Datain memory buffer any entry of the ar-
ray ar Recor ds pointsto isinconsistent
with NFRecord format.

Remarks

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

buf f er Si ze must not be less than value calculated with NFTenpl at eCal cul at eSi ze

function with the same parameter values.

See Also

NFTemplate Module | NFTenpl at eCal cul at eSi ze | NFTenpl at eUnpack
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4.5.1.17. NFTemplateRemoveRecord Function

Removes the finger record at the specified index of the NFTemplate.

NResult N_API NFTenpl at eRenpbveRecor d(
HNFTenpl ate hTenpl at e,
NI nt i ndex

Parameters
hTenpl at e [in] Handle to the NFTemplate object.
i ndex [in] Index of finger record 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 hTenpl at e isNULL.

N_E ARGUMENT_OUT_OF RANGE i ndex islessthan zero or greater or equal
than records count.

See Also

NFTemplate Module | HNFTemplate | NFTenpl at eGet Recor dCount

4.5.1.18. NFTemplateSaveToMemory Function

Packs the NFTemplate into the specified memory buffer.

NResul t N_API NFTenpl at eSaveToMenor yEx(
HNFTenpl at e hTenpl at e,
void * buffer,
NSi zeType bufferSize,
NUl nt fl ags,
NSi zeType * pSize

Parameters
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hTenpl at e [in] Handle to NFTemplate object.

buf fer [out] Pointer to memory buffer to store
packed NFTemplate. Can be NULL.

bufferSi ze [in] Size of memory buffer to store packed
NFTemplate.

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

pSi ze [out] Pointer to NSizeType that receives size

of packed NFTemplate.

Return Values

If the function succeeds, 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 andbuf fer Si zeis
less than size required to store packed
NFTemplate.

N_E ARGUMENT NULL

hTenpl at e or pSi ze isNULL.
_Or_

buf f er isNULL and buf fer 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 NFTenpl at eGet Si ze function.

If buf f er isnot NULL, buf f er Si ze must not be less than value calculated with

NFTenpl at eGet Si ze function.
The following flags are supported:

« NFT_PROCESS FIRST RECORD ONLY

» Flags supported by NFRecor dSaveToMenor y function are applied to each finger re-

cord contained in the NFTemplate.
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See Also

NFTemplate Module | HNFTemplate | NFTenpl at eGet Si ze | NFRecor d-
SaveToMenory |NFTenpl at eCr eat eFr omVenory

4.5.1.19. NFTemplateSetRecordCapacity Function

Sets the number of finger records that the NFTemplate can contain.

NResult N_API NFTenpl at eSet Recor dCapaci t y(
HNFTenpl at e hTenpl at e,
NI nt val ue

Parameters
hTenpl at e [in] Handle to the NFTemplate object.
val ue [in] New number of finger records NFTem-
plate 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 hTenpl at e isNULL.

N_E ARGUMENT_OUT_OF RANGE val ue islessthan finger record count ob-
tained using NFTenpl at eGet Recor d-
Count function.

Remarks

Finger record capacity is the number of finger records that the NFTemplate can store. Finger
record count (see NFTenpl at eGet Recor dCount function) is the number of finger re-
cordsthat are actually in the NFTemplate.

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

See Also
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NFTemplate Module | HNFTemplate | NFTenpl at eGet Recor dCapaci ty | NFTem
pl at eGet Recor dCount

4.5.1.20. NFTemplateUnpack Function

Unpacks packed finger records from the packed NFTemplate.

NResul t N_API NFTenpl at eUnpack(
const void * buffer,
NSi zeType bufferSize,
NByt e * pMaj or Ver si on,
NByt e * pM nor Ver si on,
NU nt * pSize,
NByt e * pHeaderSi ze,
NI nt * pRecor dCount,
const void * * arRecords,
NSi zeType * ar RecordSi zes

Parameters

buf fer [in] Pointer to memory buffer that contains
packed NFTemplate.

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

pMaj or Ver si on [out] Pointer to NByte that receives major
version of the packed NFTemplate. Can be
NULL.

pM nor Ver si on [out] Pointer to NByte that receives minor
version of the packed NFTemplate. Can be
NULL.

pSi ze [out] Pointer to NUInt that receives size of
the packed NFTemplate. Can be NULL.

pHeader Si ze [out] Pointer to NByte that receives header
size of the packed NFTemplate. Can be
NULL.

pRecor dCount [out] Pointer to NInt that receives number of
finger records contained in the packed
NFTemplate. Can be NULL.

ar Recor ds [out] Pointer to array of void * that receives
pointers to packed finger records contained
in the packed NFTemplate. Can be NULL.

ar Recor dSi zes [out] Pointer to array of NSizeType that re-
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ceives sizes of packed finger records con-
tained in the packed NFTemplate. 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

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 pointsto
inconsistent with NFTemplate format.

is

Remarks

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

This function should be first called with ar Recor ds and ar Recor dSi zes parameters set
to NULL to receive finger record count through pRecor dCount parameter. Then arrays of
finger records count length should be alocated and this function should be called with theese
array passed in ar Recor ds and ar Recor dSi zes parameters.

See Also

NFTemplate Module | NFTenpl at ePack

4.6. NTemplate Library

Provides functionality for packing, unpacking and editing Neurotechnologija Templ ates.

Import library (Windows): NTenpl ate. dl | .1ib.

DLL (Windows): NTenpl ate. dl | .

Shared object (Linux): | i bNTenpl at e. so.

Requirements (Windows):

e NCore.dlI.
 NFRecord.dl .
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e NFTenplate.dll.

Requirements (Linux):

* |ibNCore. so.
e |ibNFRecord. so.
* |ibNFTenpl at e. so.

Modules

NTemplate

Provides functionality for packing, unpack-
ing and editing Neurotechnologija Tem-
plates (NTemplates).

4.6.1. NTemplate Module

Provides functionality for packing, unpacking and editing Neurotechnologija Templates

(NTemplates).
Header file: NTenpl at e. h.

Functions

NTenpl at eAddFi nger s

Adds an empty fingers template to the
NTemplate.

NTenpl at eAddFi nger sCopy

Adds a copy of the fingers template to the
NFTemplate.

NTenpl at eAddFi nger sFromvenory

Unpacks a fingers template from the spe-
cified memory buffer and adds it to the
NFTemplate.

NTenpl at eCal cul at eSi ze

Calculates the size of a packed NTemplate
containing fingers template of the specified
Size.

NTenpl at eCheck

Checksif format of the packed NTemplate
is correct.

NTenpl at eCl ear

Removes all templates from the NTemplate.

NTenpl at eCl one

Creates a copy of the NTemplate.

NTenpl at eCr eat e

Creates an empty NTemplate.

NTenpl at eCr eat eFr onVenory

Unpacks a NTemplate from the specified
memory buffer.
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NTenpl at eFr ee

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

NTenpl at eCet Fi nger s

Retrieves the fingers template of the NTem-
plate.

NTenpl at eGet Si ze

Calculates packed size of the NTemplate.

NTenpl at el nf oDi spose

For internal use.

NTenpl at ePack

Packs packed fingers template as NTemplate
into the specified memory buffer.

NTenpl at eRenoveFi nger s

Removes fingers template from the NTem-
plate.

NTenpl at eSaveToMenory

Packs the NFTemplate into the specified
memory buffer.

NTenpl at eUnpack

Unpacks packed fingers template from the
packed NTemplate.

Structures

NTemplatel nfo For internal use.
Types

HNTemplate Handle to NTemplate object.
See Also

NTemplate Library

4.6.1.1. NTemplateAddFingers Function

Adds an empty fingers template to the NTemplate.

NResul t N_API NTenpl at eAddFi nger s(

HNTenpl at e hTenpl at e,

HNFTenpl ate * pHFi ngers

Parameters

Copyright © 2006 Neurotechnologija 245



Reference (C/C++)

hTenpl at e

[in] Handle to the NTemplate object.

pHFi ngers

[out] Pointer to a HNFTemplate that re-

ceives handle to created NFTemplate 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

hTenpl at e or pHFi nger s isNULL.

N_E INVALID OPERATION

NTemplate already contains fingers tem-

plate. See NTenpl at eGet Fi nger s func-

tion.

N_E_OUT_OF MEMORY

There was not enough memory.

See Also

NTemplate Module | HNTemplate | HNFTemplate | NTenpl at eGet Fi nger s

4.6.1.2. NTemplateAddFingersCopy Function

Adds a copy of the fingers template to the NFTemplate.

NResul t N_API NTenpl at eAddFi nger sCopy (
HNTenpl at e hTenpl at e,
HNFTenpl at e hSrcFi ngers,
HNFTenpl ate * pHFi ngers

Parameters

hTenpl at e

[in] Handle to the NTemplate object.

hSr cFi ngers

[in] Handle to the NFTemplate object.

pHFi nger s

[out] Pointer to a HNFTemplate that re-

ceives handle to created NFTemplate object.

Return Values
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If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E ARGUMENT NULL

hTenpl at e or hSr cFi nger s or
pHFi nger s isNULL.

N_E_INVALID_OPERATION

NTemplate already contains fingers tem-
plate. See NTenpl at eGet Fi nger s func-
tion.

N_E_OUT_OF MEMORY

There was not enough memory.

See Also

NTemplate Module | HNTemplate | HNFTemplate | NTenpl at eGet Fi nger s

4.6.1.3. NTemplateAddFingersFromMemory Function

Unpacks a fingers template from the specified memory buffer and adds it to the NFTempl ate.

NResul t N_API NTenpl at eAddFi nger sFr omvenor y(

HNTenpl at e hTenpl at e,
const void * buffer,

NSi zeType bufferSize,
NUI nt fl ags,

HNFTenpl ate * pHFi ngers

Parameters

hTenpl at e [in] Handle to the NTemplate object.

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

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

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

pHFi nger s [out] Pointer to HNFTemplate that receives

handle to created NFTemplate 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

hTenpl at e or pHFi nger s, 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 NFTemplate format.

N_E INVALID_OPERATION

NTemplate already contains fingers tem-
plate. See NTenpl at eGet Fi nger s func-
tion.

N_E_OUT_OF MEMORY

There was not enough memory.

Remarks

For thelist of flags that are supported see NFTenpl at eCr eat eFr omVenor y function.

See Also

NTemplate Module | HNTemplate | HNFTemplate | NTenpl at eGet Fi nger s | NFTem

pl at eCr eat eFr om\Venory

4.6.1.4. NTemplateCalculateSize Function

Calculates the size of a packed NTemplate containing fingers template of the specified size.

NResul t N_API NTenpl at eCal cul at eSi ze(
NSi zeType fi ngersTenpl ateSi ze,
NSi zeType * pSize

Parameters

fingersTenpl at eSi ze

[in] The size of packed fingers template.

pSi ze

[out] Pointer to NSizeType that receives cal-
culated size of packed NTemplate.
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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 fingersTenpl at eSi ze isnot zero and
isless than minimal size of packed fingers
template.

N_E ARGUMENT_NULL pSi ze isNULL.

Remarks

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

Use NFTenpl at eCal cul at eSi ze function to calculate packed size of afingerstem-
plate.

See Also
NFTemplate Module | NFTenpl at eCal cul at eSi ze | NTenpl at eSaveToMenory
4.6.1.5. NTemplateCheck Function

Checksif format of the packed NTemplate is correct.

NResul t N_API NTenpl at eCheck(
const void * buffer,
NSi zeType bufferSize

Parameters
buf f er [in] Pointer to memory buffer that contains
packed NTemplate.
bufferSi ze [in] Size of memory buffer that contains
packed NTemplate.

Return Values

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

Error Code

Condition

N_E ARGUMENT NULL

buf f er isNULL.

N_E_END_OF STREAM

buf f er Si ze islessthan expected.

N_E_FORMAT

Datain memory buf f er buffer pointstois

inconsistent with NTemplate format.

See Also

NTemplate Module

4.6.1.6. NTemplateClear Function

Removes all templates from the NTemplate.

NResult N_API NTenpl at ed ear (
HNTenpl at e hTenpl at e

DE

Parameters

hTenpl at e

[in] Handle to the NTemplate 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 hTenpl at e isNULL.

See Also

NTemplate Module | HNTemplate

4.6.1.7. NTemplateClone Function

Creates a copy of the NTemplate.
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NResult N_API NTenpl at eCl one(
HNTenpl at e hTenpl at e,

HNTenpl at e * pHC onedTenpl at e

Parameters

hTenpl at e

[in] Handle to the NTemplate object.

pHC onedTenpl at e

[out] Pointer to HNTemplate that receives
handle to created NTemplate 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

hTenpl at e or pHC onedTenpl at e is
NULL.

N_E _OUT_OF MEMORY

There was not enough memory.

See Also

NTemplate Module | HNTemplate | NTenpl at eFr ee

4.6.1.8. NTemplateCreate Function

Creates an empty NTemplate.

NResul t N_API NTenpl at eCr eat e(
HNTenpl ate * pHTenpl at e
I

Parameters

pHTenpl at e

[out] Pointer to HNTemplate that receives
handle to created NTemplate object.

Return Values
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If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E_ARGUMENT_NULL pHTenpl at e isNULL.

N_E OUT_OF MEMORY There was not enough memory.
Remarks

Created object must be deleted using NTenpl at eFr ee function.
See Also

NTemplate Module | HNTemplate | NTenpl at eFr ee

4.6.1.9. NTemplateCreateFromMemory Function

Unpacks a NTemplate from the specified memory buffer.

NResul t N_API NTenpl at eCr eat eFr omvenor y(
const void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
NTenpl atel nfo * plnfo,
HNTenpl ate * pHTenpl at e

Parameters

buf fer [in] Pointer to memory buffer that contains
packed NTemplate.

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

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.

pHTenpl at e [out] Pointer to HNTemplate that receives
handle to newly created NTemplate object.

Return Values
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If the function succeeds, the return valueisN_OK.

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

Error Code Condition
N_E ARGUMENT_NULL pHTenpl at e 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 NFTemplate format.
N_E_ OUT_OF MEMORY There was not enough memory.
Remarks

Created object must be deleted using NTenpl at eFr ee function.

The following flags are supported:

* Flagssupported by NFTenpl at eCr eat eFr omVenor y function are applied to fingers
template (if) contained in the NTemplate.

See Also

NTemplate Module | HNTemplate | NTemplatelnfo | NTenpl at eFr ee | NFTenpl at e-
Cr eat eFr omVenory | NTenpl at eSaveToMenory

4.6.1.10. NTemplateFree Function

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

voi d N_API NTenpl at eFr ee(
HNTenpl at e hTenpl at e

DE

Parameters

hTenpl at e [in] Handle to the NTemplate object.

Remarks

If hTenpl at e isNULL, does nothing.
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See Also

NTemplate Module | HNTemplate

4.6.1.11. NTemplateGetFingers Function

Retrieves the fingers template of the NTemplate.

NResul t N_API NTenpl at eGet Fi nger s(
HNTenpl at e hTenpl at e,
HNFTenpl ate * pVal ue

Parameters
hTenpl at e [in] Handle to the NTemplate object.
pVal ue [out] Pointsto HNFTemplate that receives
handle to NFTemplate 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 hTenpl at e or pVal ue isNULL.
Remarks

If the NTemplate does not contain fingers template, the returned handleis NULL.
See Also

NTemplate Module | HNTemplate

4.6.1.12. NTemplateGetSize Function

Calculates packed size of the NTemplate.

NResult N_API NTenpl at eGet Si ze(
HNTenpl at e hTenpl at e,
NUI nt fl ags,
NSi zeType * pSize
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Parameters
hTenpl at e [in] Handle to the NTemplate object.
flags [in] Bitwise combination of zero or more
flags that controls behavior of the function.
pSi ze [out] Pointer to NSizeType that receives cal-
culated size of packed NTemplate.

Return Values
If the function succeeds, 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 hTenpl at e or pSi ze isNULL.
Remarks

For thelist of flags that are supported see NTenpl at eSaveToMenor y function.
See Also

NTemplate Module | HNTemplate | NTenpl at eSaveToMenor y

4.6.1.13. NTemplatePack Function

Packs packed fingers template as NTemplate into the specified memory buffer.

NResul t N_API NTenpl at ePack(
const void * fingersTenpl ate,
NSi zeType fi ngersTenpl ateSi ze,
void * buffer,
NSi zeType bufferSize,
NSi zeType * pSize

Parameters
fingersTenpl at e [in] Pointer to memory buffer that contains
packed fingers template.
fingersTenpl ateSi ze [in] Size of memory buffer that contains
packed fingers template.
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buf fer [out] Pointer to memory buffer to store
packed NTemplate.

bufferSi ze [in] Size of memory buffer to store packed
NTemplate.

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

Return Values
If the function succeeds, 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 Si ze islessthan size required to
store packed NTemplate.

_Or_

fingersTenpl at eSi ze islessthan
minimal fingers template size.

- Or-
fingersTenpl at eSi ze isnot equal to

size stored in memory buffer f i nger -
sTenpl at e pointsto.

N_E ARGUMENT_NULL fingersTenpl ateisNULL andfi n-
ger sTenpl at eSi ze isnot equal to zero.

_Or_

buf fer orpSi ze isNULL.

N_E FORMAT Datain memory buffer f i nger sTem
pl at e pointsto isinconsistent with
NFTemplate format.
Remarks

buf f er Si ze must not be less than value calculated with NTenpl at eCal cul at eSi ze
function with the same parameter values.
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See Also
NFTemplate Module | NTenpl at eCal cul at eSi ze | NTenpl at eUnpack
4.6.1.14. NTemplateRemoveFingers Function

Removes fingers template from the NTempl ate.

NResul t N_API NTenpl at eRenbveFi nger s(
HNTenpl at e hTenpl at e

DE

Parameters

hTenpl at e [in] Handle to the NTemplate 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 hTenpl at e isNULL.
Remarks

If the NTemplate does not contain fingers template, does nothing.
See Also

NFTemplate Module | HNTemplate

4.6.1.15. NTemplateSaveToMemory Function

Packs the NFTemplate into the specified memory buffer.

NResul t N_API NTenpl at eSaveToMenor y(
HNTenpl at e hTenpl at e,
void * buffer,
NSi zeType bufferSize,
NUI nt fl ags,
NSi zeType * pSize
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Parameters

hTenpl at e [in] Handle to the NTemplate object.

buf fer [out] Pointer to memory buffer to store
packed NTemplate. Can be NULL.

bufferSi ze [in] Size of memory buffer to store packed
NTemplate.

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 NTemplate.

Return Values
If the function succeeds, the return valueisN_OK.

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

Error Code Condition

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

N_E ARGUMENT_NULL hTenpl at e or pSi ze isNULL.
- Or-

buf f er isNULL and buf fer 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 NTenpl at eGet Si ze function.

If buf f er isnot NULL, buf f er Si ze must not be less than value calculated with NTem
pl at eGet Si ze function.

The following flags are supported:

» Flags supported by NFTenpl at eSaveToMenor y function are applied to fingers tem-
plate (if) contained in the NTemplate.
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See Also

NTemplate Module | HNTemplate | NTenpl at eGet Si ze | NFTem
pl at eSaveToMenory | NTenpl at eCr eat eFr oniVenory

4.6.1.16. NTemplateUnpack Function

Unpacks packed fingers template from the packed NTemplate.

NResul t N_API NTenpl at eUnpack(
const void * buffer,
NSi zeType bufferSize,
NByt e * pMaj or Ver si on,
NByt e * pM nor Ver si on,
NUl nt * pSize,
NByt e * pHeaderSi ze,
const void * * pFingersTenpl at e,
NSi zeType * pFingersTenpl at eSi ze

Parameters

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

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

pMaj or Ver si on [out] Pointer to NByte that receives major
version of the packed NTemplate. Can be
NULL.

pM nor Ver si on [out] Pointer to NByte that receives minor
version of the packed NTemplate. Can be
NULL.

pSi ze out] Pointer to nt that recelves size o
Si [out] Poi NUInt th ' ize of
the packed NTemplate. Can be NULL.

pHeader Si ze [out] Pointer to NByte that receives header
size of the packed NTemplate. Can be
NULL.

pFi nger sTenpl at e [out] Pointer to void * that receives pointer
to packed fingers template contained in the
packed NTemplate. Can be NULL.

pFi nger sTenpl at eSi ze [out] Pointer to NSizeType that receives size
of packed fingers template contained in the
packed NTemplate. Can be NULL.
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Return Values

If the function succeeds, the return valueisN_OK.

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

Error Code

Condition

N_E_ARGUMENT NULL

buf f er isNULL.

N_E_END_OF STREAM

buf f er Si ze islessthan expected.

N_E FORMAT

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

See Also

NTemplate Module | NTenpl at ePack
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Chapter 5. Reference (.NET)

This chapter contains reference of all librariesincluded in Template Management and Con-

version Add-On for .NET developers.

C# language is used where it is needed to provide code.

Libraries

Neurotec

Provides classes that provide infrastructure
for Neurotechnol ogija components.

Neurotec.Biometrics. ANTemplate

Provides functionality for converting ANSI/
NIST-ITL 1-2000 standard (ANTemplate)
files to and/or from Neurotechnologija Fin-
ger Records (NFRecords), Neurotechnolo-
gijaFingers Templates (NFTemplates) and
Neurotechnologija Templates (NTemplates).

Neurotec.Biometrics.FMRecord

Provides methods and properties for load-
ing, editing, saving and converting ANSI
INCITS 378-2004 standard templates
(FMRecords) to and/or from Neurotechnolo-
gijaFingers Templates (NFTemplates) and
Neurotechnologija Templates (NTemplates).

Neurotec.Biometrics.NFRecord

Neurotec.Biometrics.NFTemplate

Provides methods for packing, unpacking
and editing Neurotechnologija Fingers Tem-
plates (NFTemplates).

Neurotec.Biometrics.NTemplate

Provides functionality for packing, unpack-
ing and editing Neurotechnologija Tem-
plates (NTemplates).

5.1. Neurotec Library

Provides classes that provide infrastructure for Neurotechnol ogija components.

DLL: Neurotec.dl .

Namespaces

Neurotec

Contains classes that provide infrastructure
for Neurotechnol ogija components.
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5.1.1. Neurotec Namespace

Contains classes that provide infrastructure for Neurotechnol ogija components.

Classes

LicenceM anagerException

The exception that is thrown when trying to
register a Neurotechnologijalibrary with Li-
cense Manager server and an error has oc-
curred.

NCore

This class supportsinternal Neurotechnolo-
gijalibrariesinfrastructure and should not
be used directly in your code.

NeurotecException

The exception that is thrown when unknown
error occurred in one of Neurotechnologija
libraries.

NotRegisteredException The exception that is thrown when using un-
registered Neurotechnologijalibrary.

NParameters This class supports internal Neurotechnol o-
gijalibrariesinfrastructure and should not
be used directly in your code.

NResult This class supports internal Neurotechnolo-
gijalibrariesinfrastructure and should not
be used directly in your code.

ParameterException The exception that is thrown when paramet-
er code provided to a parameter value get or
set method is not valid.

ParameterReadOnlyException The exception that is thrown when paramet-
er, which code is provided to a parameter
value set method, is read-only.

Structures

NIndexPair Represents pair of indexes.

NRational Represents a signed rational number.

NURational Represents an unsigned rational number.

Enumerations
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NByteOrder Specifies byte order.

5.1.1.1. NByteOrder Enumeration

Specifies byte order.

publ i c enum NByt eOr der

Members
Member Description
BigEndian Big-endian byte order.
LittleEndian Little-endian byte order.

5.1.1.2. NIndexPair Structure

Represents pair of indexes.

Constructors
NIndexPair Initializes a new instance of the NIndexPair
structure.
Properties
Index1 Gets or setsfirst index of this NIndexPair.
Index2 Gets or sets second index of this NIndex-
Pair.

5.1.1.2.1. Index1 Property

Gets or setsfirst index of this NIndexPair.

public int Indexl {get; set;}

Property value

First index of this NIndexPair.
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5.1.1.2.2. Index2 Property

Gets or sets second index of this NIndexPair.

public int |Index2 {get; set;}

Property value

Second index of this NIndexPair.

5.1.1.2.3. NIndexPair Constructor

publ i c NI ndexPai r (

int indexl,
int index2
)
Parameters
i ndex1 First index of this NIndexPair.
i ndex2 Second index of this NIndexPair.

5.1.1.3. NRational Structure

Represents a signed rational number.

Constructors
NRational Initializes a new instance of the NRational
structure.
Fields
Empty Represents a NRational that isanull refer-
ence.
Properties
Denominator Sets or retrieves the NRational value De-
nominator.
Numerator Sets or retrieves the NRational value Nu-
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merator.

5.1.1.3.1. NRational Constructor

Initializes a new instance of the NRational structure.

publ i c NRati onal (
i nt nunerator,
i nt denom nat or

Parameters
numer at or Numerator of this NRational.
denoni nat or Denominator of this NRational.

5.1.1.3.2. Empty Field

Represents a NRational that is anull reference.

public static readonly NRational Enpty

5.1.1.3.3. Denominator Property

Sets or retrieves the NRational value Denominator.

public int Denom nator {get; set;}

Property value
Denominator of this NRational.
5.1.1.3.4. Numerator Property

Sets or retrieves the NRational value Numerator.

public int Nunerator {get; set;}

Property value

Numerator of this NRational.

5.1.1.4. NURational Structure
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Represents an unsigned rational number.

Constructors
NURational Initializes a new instance of the NURationa
structure.
Fields
Empty Represents a NURational that isanull refer-
ence.
Properties
Denominator Sets or retrieves the NURational value De-
nominator.
Numerator Sets or retrieves the NURational value Nu-
merator.

5.1.1.4.1. NURational Constructor

Initializes a new instance of the NURational structure.

publ i c NURati onal (
i nt nunerator,
i nt denom nat or

Parameters
numer at or Numerator of this NURational.
denoni nat or Denominator of this NURational.

5.1.1.4.2. Empty Field

Represents a NURational that is anull reference.

public static readonly NURational Enpty

5.1.1.4.3. Denominator Property
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Sets or retrieves the NURational value Denominator.

public int Denomi nator {get; set;}

Property value
Denominator of this NURational.
5.1.1.4.4. Numerator Property

Sets or retrieves the NURational value Numerator.

public int Nunerator {get; set;}

Property value
Numerator of this NURational.
5.1.1.5. NeurotecException Class

The exception that is thrown when unknown error occurred in one of Neurotechnologijalib-
raries.

Properties
Code Getsaerror code.
Message Gets a message that describes the current ex-
ception.

5.1.1.5.1. Code Property

Gets a error code.

public int Code {get;}

Property value
An error code.
5.1.1.5.2. Message Property

Gets a message that describes the current exception.

public override string Message {get;}
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Property value

An error message.

5.2. Neurotec.Biometrics.ANTemplate Library

Provides functionality for converting ANSI/NIST-ITL 1-2000 standard files to and/or from
Neurotechnologija Finger Records, Neurotechnologija Fingers Templates and Neurotechno-
logija Templates.

DLL: Neurotec. Bionmetrics. ANTenpl ate. dl |.

Namespaces

Neurotec.Biometrics NET wrapper encapsul ates management
functions and properties of ANSI/NIST ITL-
1-2000 standard templ ate.

5.2.1. Neurotec.Biometrics Namespace

NET wrapper encapsulates management functions and properties of ANSI/NIST ITL-1-2000
standard templ ate.

Classes

ANTemplate The class was designed to manipul ate tem-
plate of ANSI/NIST ITL-1-2000 standard.

5.2.1.1. ANTemplate Class

Constructors
ANTemplate Constructor Initializes a new instance of the ANTem
pl at e class.
Methods
Dispose Releases the resources used by ANTem
pl at e.
Save Writes ANTemplate object to file.
ToNFTemplate Creates NFTemplate object from ANTem
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pl at e.
ToNTemplate Creates NTemplate object from ANTem
pl at e.
Constants
DIIName Name of DLL containing unmanaged part of
thisclass.
MaxDimension For internal use.

5.2.1.1.1. ANTemplate Constructor
Initializes a new instance of the ANTenpl at e class.
5.2.1.1.1.1. ANTemplate(string fileName)

Initializes a new instance of the ANTenpl at e classfrom file.

publ i c ANTenpl at e(
string fil eName

DE

Parameters

fil eNane A string that contains the name of the file.

5.2.1.1.1.2. ANTemplate(NFRecord nfRecord, string tot, string dai, string ori,
string tcn)

Initializes a new instance of the ANTenpl at e class from NFRecord.

publ i c ANTenpl at e(
NFRecor d nf Record,
string tot,
string dai,
string ori,
string tcn

Parameters

nf Recor d The NFRecord object.
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t ot Specifies Type Of Transaction.

dai Specifies Destination Agency Identifier.
ori Specifies Originating Agency Identifier.
tcn Specifies Transaction Control Number.

5.2.1.1.1.3. ANTemplate(NFTemplate nfTemplate, string tot, string dai, string

ori, string tcn)

Initializes a new instance of the ANTenpl at e classfrom NFTemplate.

publ i c ANTenpl at e(

NFTenpl at e nf Tenpl at e,

string tot,
string dai

string ori,
string tcn

Parameters
nf Tenpl at e The NFTemplate object.
t ot Specifies Type Of Transaction.
dai Specifies Destination Agency ldentifier.
ori Specifies Originating Agency ldentifier.
tcn Specifies Transaction Control Number.

5.2.1.1.1.4. ANTemplate(NTemplate nTemplate, string tot, string dai, string ori,

string tcn)

Initializes a new instance of the ANTenpl at e classfrom NTemplate.

publ i ¢ ANTenpl at e(

NTenpl at e nTenpl at e,

string tot,
string dai

string ori,
string tcn

Parameters
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nTenpl at e The NTemplate object.

t ot Specifies Type Of Transaction.

dai Specifies Destination Agency Identifier.
ori Specifies Originating Agency Identifier.
tcn Specifies Transaction Control Number.

5.2.1.1.2. Dispose Method

Releases the resources used by ANTenpl at e.

public void Dispose();

5.2.1.1.3. Save Method

Writes ANTemplate object to file.

public void Save(string fil eNange);

Parameters

fil eNane A string that contains the name of thefile.

5.2.1.1.4. ToNFTemplate Method

Creates NFTemplate object from ANTenpl at e.

public NFTenpl ate ToNFTenpl at e();

Return Values

The NFTemplate object.

See Also

NFTemplate

5.2.1.1.5. ToNTemplate Method

Creates NTemplate object from ANTenpl at e.

public NTenpl ate ToNTenpl ate();
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Return Values
The NTemplate object.
See Also

NTemplate

5.3. Neurotec.Biometrics.FMRecord Library

Provides functionality for loading, editing, saving and converting ANSI INCITS 378-2004
standard templates to and/or from Neurotechnol ogija Finger Records, Neurotechnologija Fin-
gers Templates and Neurotechnologija Templates.

DLL: Neurotec. Bionetrics. FMRecord. dl | .

Namespaces

Neurotec.Biometrics Contains classes that provides functionality
for loading, editing, saving and converting
ANSI INCITS 378-2004 standard templates
to and/or from Neurotechnologija Finger
Records, Neurotechnologija Fingers Tem-
plates and Neurotechnologija Templates.

5.3.1. Neurotec.Biometrics Namespace

Contains classes that provides functionality for loading, editing, saving and converting ANS
INCITS 378-2004 standard templates to and/or from Neurotechnologija Finger Records,
Neurotechnologija Fingers Templates and Neurotechnologija Templates.

Classes

Class Description

FmrFingerView Provides methods and properties for editing
and converting ANSI INCITS 378-2004
standard finger views of templates
(FmrFingerViews) to Neurotechnologija
Finger Records (NFRecords).

FmrFingerView.CoreCollection Represents the collection of FmrCore.

FmrFingerView.DeltaCollection Represents the collection of FmrDelta.

FmrFingerView.MinutiaCollection Represents the collection of FmrMinutia.

FmrFinger- Represents the collection of NFMinu-
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Class

Description

View.MinutiaEightNeighboursCollection

tiaNeighbour.

FmrFinger-
View.MinutiaFourNe ghboursCollection

Represents the collection of NFMinu-
tiaNeighbour.

FM Record

Provides methods and properties for |oad-
ing, editing, saving and converting ANSI
INCITS 378-2004 standard templates
(FMRecords) to and/or from Neurotechnol o-
gijaFingers Templates (NFTemplates) and
Neurotechnologija Templates (NTemplates).

FM Record.FingerViewCollection

Represents the collection of
FmrFingerView.

FM Recordinfo

For internal use.

Structures
Structure Description
FmrCore Core structure of ANSI/INCIST 378 2004
standard templ ate.
FmrDelta Core structure of ANSI/INCIST 378 2004
standard templ ate.
FmrMinutia Core structure of ANSI/INCIST 378 2004

standard templ ate.

5.3.1.1. FmrCore Structure

Core structure of ANSI/INCIST 378 2004 standard template.

Constructors
FmrCore Constructor Initializes a new instance of the Fnr Cor e
structure.
Properties
Angle Gets or sets angle of core.
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RawAngle Gets or setsraw angle of core.

X Gets or sets x coordinate of core.

Y Gets or setsy coordinate of core.
Methods

ToString Returns a String that represents the current

structure.

5.3.1.1.1. FmrCore Constructor
Initializes a new instance of the Fnr Cor e structure.

5.3.1.1.1.1. FmrCore(ushort,ushort)

publ i ¢ Fnr Cor e(

ushort x,
ushort y
DK
Parameters
X The x - coordinate of the core.
y They - coordinate of the core.

5.3.1.1.1.2. FmrCore(ushort,ushort,int)

publ i c Fnr Cor e(

ushort x,
ushort vy,
int angle
DE
Parameters
X The X - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.
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5.3.1.1.1.3. FmrCore(ushort,ushort,double)

publ i ¢ Fnr Cor e(
ushort x,
ushort vy,
doubl e angl e

Parameters
X The x - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.

5.3.1.1.2. Angle Property

Angle of this FmrCore.

public double Angle {get;}

Property value
The angle of the core.
See Also

FmrCore

5.3.1.1.3. RawAngle Property

public int RawAngl e {get;}

Property value
The row angle of the core.
See Also

FmrCore

5.3.1.1.4. X Property
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public int X {get;}

Property value
X coordinate of the core.
See Also

FmrCore

5.3.1.1.5. Y Property

public int Y {get;}

Property value

X coordinate of the core.

See Also

FmrCore

5.3.1.1.6. ToString Method

Returns a String that represents the current structure.

public override string ToString();

Return Values

A String that represents the current structure.

5.3.1.2. FmrDelta Structure

Delta structure of ANSI/INCIST 378 2004 standard templ ate.

Constructors
FmrDelta Constructor Initializes a new instance of the Fnr Del t a
structure.
Properties
Anglel First angle of this FmrDelta.
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Angle2 Second angle of this FmrDelta.
Angle3 Third angle of this FmrDelta.
RawAnglel First raw angle of this FmrDelta.
RawAngle2 Second raw angle of this FmrDelta.
RawAngle3 Third raw angle of this FmrDelta.
X X coordinate of this FmrDelta.
Y Y coordinate of this FmrDelta.
Methods
ToString Returns a String that represents the current

structure.

5.3.1.2.1. FmrDelta Constructor

Initializes a new instance of the Fnr Del t a structure.

5.3.1.2.1.1. FmrDelta(ushort,ushort)

public FnrDelta(

ushort x,
ushort y
)
Parameters
X X coordinate of the delta.
y Y coordinate of the delta.

5.3.1.2.1.2. FmrDelta(ushort x, ushort y, int anglel, int angle2, int angle3)

public FnrDel ta(
ushort x,
ushort vy,

int anglel,
int angl e2,

int angl e3
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Parameters
X X coordinate of the delta
y Y coordinate of the delta.
angl el First angle of the delta.
angl e2 Second angle of the delta.
angl e3 Third angle of the delta.

5.3.1.2.1.3. public FmrDelta(ushort x, ushort y, double anglel, double angle2,
double angle3)

public FnrDelta(
ushort x,
ushort vy,
doubl e angl e1l,
doubl e angl e2,
doubl e angl e3

Parameters
X X coordinate of the delta
y Y coordinate of the delta
angl el First angle of the delta.
angl e2 Second angle of the delta.
angl e3 Third angle of the delta.

5.3.1.2.2. Anglel Property

First angle of this FmrDelta.

public double Anglel {get;}

Property value
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The first angle of the delta.

See Also

FmrDelta

5.3.1.2.3. Angle2 Property

Second angle of this FmrDelta.

public double Angle2 {get;}

Property value

The second angle of the delta.
See Also

FmrDelta

5.3.1.2.4. Angle3 Property

Third angle of this FmrDelta.

public doubl e Angle3 {get;}

Property value

The third angle of the delta

See Also

FmrDelta

5.3.1.2.5. RawAnglel Property

First raw angle of this FmrDelta.

public int RawAngl el {get;}

Property value
Thefirst raw angle of the delta.
See Also

FmrDelta
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5.3.1.2.6. RawAngle2 Property

Second raw angle of this FmrDelta.

public int RawAngl e2 {get;}

Property value

The second raw angle of the delta.
See Also

FmrDelta

5.3.1.2.7. RawAngle3 Property

Third raw angle of this FmrDelta.

public int RawAngl e3 {get;}

Property value

The third raw angle of the delta.
See Also

FmrDelta

5.3.1.2.8. X Property

X coordinate of this FmrDelta.

public int X {get;}

Property value

X coordinate of the delta
See Also

FmrDelta

5.3.1.2.9. Y Property

Y coordinate of this FmrDelta.

public int Y {get;}
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Property value

Y coordinate of the delta

See Also

FmrDelta

5.3.1.2.10. ToString Method

Returns a String that represents the current structure.

public override string ToString();

Return Values
A String that represents the current structure.
5.3.1.3. FmrFingerView Class

Provides methods and properties for editing and converting ANSI INCITS 378-2004 standard
finger views of templates (FmrFingerViews) to Neurotechnologija Finger Records

(NFRecords).

Properties
Cores Gets cores collection.
Deltas Gets deltas collection.

FingerPosition

Gets or setsfinger position.

FingerQuality

Gets or sets fingerprint quality.

HasEightNeighbourRidgeCounts

Gets or sets avalue indicating whether FM-
Record finger view has ridge counts to eight
neighbours of each minutia.

HasFourNeighbourRidgeCounts

Gets or sets avaue indicating whether FM-
Record finger view has ridge counts to four
neighbour of each minutia.

ImpressionType Gets or sets the impression type of the finger
record.
Minutiae Gets minutiae collection.

MinutiaeEightNeighbours

Gets minutia eight neighbours collection.

MinutiaeFourNeighbours

Gets minutia four neighbours collection.
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ViewNumber Gets or sets view number to Fnr Fi nger -
Vi ew object.
Methods
GetMaxSize Retrieves the maximal size of a FmrFinger-
View in stored FMRecord containing the
specified number of minutiae, cores and
deltas and specified ridge counts.
ToNFRecord Creates NFRecord object from FmrFinger-
View.
Constants

FlagNistRidgeCounts

For internal use.

FlagProcessAllExtendedData

For internal use.

FlagSkipNeurotecFields

The flag indicating whether fields of Neuro-
technol ogija should be skipped while |oad-
ing or saving FmrFingerView.

FlagSkipRidgeCounts

The flag indicating whether ridge counts
should be skipped while loading or saving
FmrFingerView.

FlagSkipSingularPoints

The flag indicating whether singular points
(cores and deltas) should be skipped while
loading or saving FmrFingerView.

FlagUseNeurotecFields The flag indicating whether fields of Neuro-
technol ogija should be used while loading or
saving FmrFingerView.

MaxCoreCount The maximum number of cores a Fm-
rFingerView can contain.

MaxDeltaCount The maximum number of deltas a Fm-

rFingerView can contain.

MaxDimension

The maximum value for x and y coordinates
of aminutia, core or deltain a FmrFinger-
View.

MaxMinutiaCount

The maximum number of minutiae a Fm-
rFingerView can contain.
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5.3.1.3.1. Cores Property

Gets cores collection.

publ i ¢ Fnmr Fi nger Vi ew. CoreCol | ecti on Cores {get;}

Property value

The FmrFingerView.CoreCollection collection.
See Also

FmrFingerView.CoreCollection

5.3.1.3.2. Deltas Property

Gets deltas collection.

publ i c FnrFingerView Del taCol |l ection Deltas {get;}

Property value

The FmrFingerView.DeltaCollection collection.
See Also

FmrFingerView.DeltaCollection

5.3.1.3.3. FingerPosition Property

Gets or setsfinger position.

public NFPosition FingerPosition {get; set;}

Property value

One of the NFPosition values. By default is NFPosition.Unknown.

See Also

NFPosition

5.3.1.3.4. FingerQuality Property

Gets or sets fingerprint quality.

public byte FingerQuality {get; set;}
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Property value
Fingerprint quality.
5.3.1.3.5. HasEightNeighbourRidgeCounts Property

Gets or sets avalue indicating whether FM Record finger view has ridge counts to eight
neighbours of each minutia.

publ i ¢ bool HasEi ght Nei ghbour Ri dgeCounts {get; set;}

Property value

t r ue if FMRecord finger view has ridge counts to eight neighbours of each minutia; other-
wise, f al se.

5.3.1.3.6. HasFourNeighbourRidgeCounts Property

Gets or sets avalue indicating whether FMRecord finger view has ridge counts to four neigh-
bour of each minutia.

publ i ¢ bool HasFour Nei ghbour Ri dgeCounts {get; set;}

Property value

t r ue if FMRecord finger view has ridge counts to four neighbours of each minutia; other-
wise, f al se.

5.3.1.3.7. ImpressionType Property

Gets or sets the impression type of the finger record.

publ i c NFI npressi onType | npressionType {get; set;}

Property value

One of the NFImpressionType values. The default is NFImpressionType.LiveScanPlain.
See Also

NFImpressionType

5.3.1.3.8. Minutiae Property

Gets minutiae collection.

public FnmrFi ngerVi ew. M nuti aCol | ection M nutiae {get;}
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Property value

A FmrFingerView.MinutiaCollection that contains minutiae.
See Also

FmrFingerView.MinutiaCollection

5.3.1.3.9. MinutiaeEightNeighbours Property

Gets minutia eight neighbours collection.

publ i ¢ Fnr Fi nger Vi ew. M nut i aEi ght Nei ghboursCol | ecti on M nuti aeEi ght Nei ghbours {get;}

Property value

A FmrFingerView.MinutiaEightNei ghboursCollection that contains minutiae of eight neigh-

bours.

See Also
FmrFingerView.MinutiaEightNeighboursCollection
5.3.1.3.10. MinutiaeFourNeighbours Property

Gets minutia four neighbours collection.

publ i ¢ Fnr Fi nger Vi ew. M nut i aFour Nei ghbour sCol | ecti on M nuti aeFour Nei ghbours {get;}

Property value

A FmrFingerView.MinutiaFourNeighboursCollection that contains minutiae of four neigh-

bours.

See Also

FmrFingerView.MinutiaFourNe ghboursCollection
5.3.1.3.11. ViewNumber Property

Gets or sets view number to Fnr Fi nger Vi ew object.

public byte ViewNunber {get; set;}

Property value

A view number.
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5.3.1.3.12. GetMaxSize Method

5.3.1.3.12.1. GetMaxSize(int,bool,bool,bool,int,bool,int)

Retrieves the maximal size of a FmrFingerView in stored FMRecord containing the specified
number of minutiae, cores and deltas and specified ridge counts.

public static int Get MaxSi ze(
int m nutiaCount,

bool hasFour Nei ghbour Ri dgeCount s,
bool hasEi ght Nei ghbour Ri dgeCount s,

bool coresHasAngl es,
int coreCount,

bool del tasHasAngl es,
int deltaCount

Parameters

m nut i aCount

The number of minutiae.

hasFour Nei ghbour Ri dgeCount s

Indicates whether FM Record finger view
has "four neighbour ridge counts".

hasEi ght Nei ghbour R dgeCount s

Indicates whether FM Record finger view
has "eight neighbour ridge counts".

cor esHasAngl es

t r ue if cores has angles; otherwise,
fal se.

cor eCount

The number of cores.

del t asHasAngl es

t r ue if deltas has angles; otherwise,
fal se.

del t aCount

The number of deltas.

Return Values

The maximal size of a FmrFingerView.

5.3.1.3.12.2. GetMaxSize(int,bool,bool,bool,int,bool,int,bool,bool,int,int)

For internal use.

public static int Get MaxSi ze(
int m nutiaCount,

bool hasFour Nei ghbour Ri dgeCount s,
bool hasEi ght Nei ghbour Ri dgeCount s,

bool coresHasAngl es,
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int coreCount,

bool del t asHasAngl es

int del taCount,

bool hasNeur ot ecCurvat ures
bool hasNeur ot ecGs,

i nt neur ot ecBOW dt h,

i nt neur ot ecBOHei ght

5.3.1.3.13. ToNFRecord Methods

Creates NFRecord object from FmrFingerView.

5.3.1.3.13.1. NFRecord ToNFRecord()

Creates NFRecord object from FmrFingerView.

public NFRecord ToNFRecord();

Return Values

The NFRecor d object.
See Also

NFRecord

5.3.1.3.13.2. NFRecord ToNFRecord(uint

Creates NFRecord object from FmrFingerView.

publ i c NFRecord ToNFRecor d(
uint flags

DE

flags)
Behavior is controlled through flags.

Parameters

flags

Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values
The NFRecor d object.
See Also

NFRecord
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5.3.1.4. FmrFingerView.CoreCollection Class

Represents the collection of FmrCore.

Properties
Capacity Gets or sets the number of elements that the
Fnr Fi nger Vi ew. Cor eCol | ecti on
can contain.
Count Gets the number of itemsin the collection.
Item Gets or sets the member from collection by
index.
Methods
Add Adds an object to the Fnr Fi nger -
Vi ew. CoreCol | ecti on.
Clear Removes all elements from the Fm:
r Fi nger Vi ew. Cor eCol | ecti on.
CopyTo Copies the elements of the Fnr Fi nger -
Vi ew. Cor eCol | ecti on toan array,
starting at a particular array index.
GetEnumerator Returns an enumerator that can be used to it-
erate through the CoreCollection.
Insert Inserts an element into the Fnr Fi nger -
Vi ew. Cor eCol | ect i on at the specified
index.
RemoveAt Removes the element at the specified index
within the Fnr Fi nger -
Vi ew. Cor eCol | ecti on.

5.3.1.4.1. Capacity Property

Gets or sets the number of elements that the Fnr Fi nger Vi ew. Cor eCol | ecti on can
contain.

public int Capacity {get; set;}

Property value
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The number of elements that the Fnr Fi nger Vi ew. Cor eCol | ect i on can contain.
See Also

Count

5.3.1.4.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value
The number of itemsin the collection
5.3.1.4.3. FmrFingerView.CoreCollection.ltem Property

Gets or sets the member from collection by index.
public FnrCore this[

int index
] {get; set;};

Parameters

index The index of the FmrCore structure in the
collection to get or set.

Property value

A FmrCore structure.

See Also

Count | FmrCore
5.3.1.4.4. Add Method

Adds an object to the Fnr Fi nger Vi ew. Cor eCol | ecti on.

public int Add(
Frr Cor e val ue

DE

Parameters
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val ue The FmrCore to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.3.1.4.5. Clear Method

Removes all elements from the Fnr Fi nger Vi ew. Cor eCol | ect i on.

public virtual void Cear()

See Also
RemoveAt
5.3.1.4.6. CopyTo Method

Copies the elements of the Fnr Fi nger Vi ew. Cor eCol | ecti on to an array, starting at a
particular array index.

public void CopyTo(

Array array,
int index
);
Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.3.1.4.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the CoreCollection.

publ i c | Enumer at or Get Enunerator();
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Return Values
An IEnumerator that represents the core collection.
5.3.1.4.8. Insert Method

Inserts an element into the FnT Fi nger Vi ew. Cor eCol | ect i on at the specified index.

public void Insert(
int index,
Fnr Cor e val ue

Parameters
i ndex The zero-based index |ocation where the
FmrCoreisinserted.
val ue The FmrCore to add to the collection.
See Also
Add

5.3.1.4.9. RemoveAt Method

Removes the element at the specified index within the Fnr Fi nger -
Vi ew. Cor eCol | ecti on.

public virtual void RenpoveAt (

int index
)
Parameters
i ndex The zero-based index of the FmrCoreto re-
move.
See Also

Clear

5.3.1.5. FmrFingerView.DeltaCollection Class

Represents the collection of FmrDelta.
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Properties

Capacity Gets or sets the number of elements that the
FmrFingerView.DeltaCollection can con-
tain.

Count Gets the number of itemsin the collection.

Item Gets or sets the member from collection by
index.

Methods

Add Adds an object to the FmrFinger-
View.DeltaCollection

Clear Removes all elements from the FmrFinger-
View.DeltaCollection

CopyTo Copies the elements of the Fnr Fi nger -
Vi ew. Del t aCol | ecti on toan array,
starting at a particular array index.

GetEnumerator Returns an enumerator that can be used to it-
erate through the Del t aCol | ect i on.

Insert Inserts an element into the FmrFinger-
View.DeltaCollection at the specified index.

RemoveAt Removes the element at the specified index
within the FmrFingerView.DeltaCollection.

5.3.1.5.1. Capacity Property

Gets or sets the number of elements that the FmrFingerView.DeltaCollection can contain.

public int Capacity {get; set;}

Property value
The number of elements that the Fnr Fi nger Vi ew. Del t aCol | ect i on can contain.
See Also

Count

5.3.1.5.2. Count Property
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Gets the number of itemsin the collection.

public int Count {get;}

Property value
The number of itemsin the collection
5.3.1.5.3. FmrFingerView.DeltaCollection.ltem Property

Gets or sets the member from collection by index.
public FnrDelta this[
int index
1 {get; set;}
Property value
A FmrDelta structure.
See Also
Count | FmrDelta
5.3.1.5.4. Add Method

Adds an object to the FmrFingerView.DeltaCollection

public int Add(
Frr Del ta val ue

DE

Parameters

val ue The FmrDelta to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.3.1.5.5. Clear Method

Removes all elements from the FmrFingerView.DeltaCollection
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public virtual void dear();

See Also
RemoveAt
5.3.1.5.6. CopyTo Method

Copies the elements of the Fnr Fi nger Vi ew. Del t aCol | ect i on to an array, starting at
aparticular array index.

public void CopyTo(

Array array,
int index
i
Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.3.1.5.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the Del t aCol | ect i on.

public | Enumerator Get Enunerator();

Return Values
An |Enumerator that represents the checked index collection.
5.3.1.5.8. Insert Method

Inserts an element into the FmrFingerView.DeltaCollection at the specified index.

public void Insert(
i nt index,
Fnr Del ta val ue

Parameters
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i ndex The zero-based index location where the
FmrDeltais inserted.

val ue The FmrDelta to add to the collection.

See Also
Add
5.3.1.5.9. RemoveAt Method

Removes the element at the specified index within the FmrFingerView.DeltaCollection.

public virtual void RenmoveAt (

int index
)
Parameters
i ndex The zero-based index of the FmrDeltato re-
move.
See Also

Clear

5.3.1.6. FmrFingerView.MinutiaCollection Class

Represents the collection of FmrMinutia.

Properties
Capacity Gets or sets the number of elements that the
Fnr Fi nger Vi ew. Cor eCol | ecti on
can contain.
Count Gets the number of itemsin the collection.
Item Gets or sets the member from collection by
index.
Methods
Add Adds an object to the FmrFinger-
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View.MinutiaCollection

Clear Removes all elements from the FmrFinger-
View.MinutiaCollection.

CopyTo Copies the elements of the Fnr Fi nger -
View. M nutiaCol | ecti ontoanar-
ray, starting at a particular array index.

GetEnumerator Returns an enumerator that can be used to it-
erate through the FmrFinger-
View.MinutiaCollection.

Insert Inserts an element into the FmrFinger-
View.MinutiaCollection at the specified in-
dex.

RemoveAt Removes the element at the specified index

within the FmrFinger-
View.MinutiaCollection.

5.3.1.6.1. Capacity Property

Gets or sets the number of elements that the Fnr Fi nger Vi ew. Cor eCol | ecti on can
contain.

public int Capacity {get; set;}

Property value

The number of elements that the Fnr Fi nger Vi ew. M nut i aCol | ect i on can contain.
See Also

Count

5.3.1.6.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value

The number of items in the collection

5.3.1.6.3. FmrFingerView.MinutiaCollection.ltem Property
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Gets or sets the member from collection by index.

public FmrM nutia this]
int index

1 {get; set;}

Property value

A FmrMinutia structure.

See Also

FmrMinutia | Count

5.3.1.6.4. Add Method

Adds an object to the FmrFingerView.MinutiaCollection

public int Add(
Fnr M nuti a val ue

DE

Parameters

val ue The FmrMinutia to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.3.1.6.5. Clear Method

Removes all elements from the FmrFingerView.MinutiaCollection.

public virtual void dear();

See Also

RemoveAt

5.3.1.6.6. CopyTo Method

Copies the elements of the Fnr Fi nger Vi ew. M nut i aCol | ecti on to an array, starting
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at aparticular array index.

public void CopyTo(

Array array,
int index
)
Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.3.1.6.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the FmrFinger-
View.MinutiaCollection.

public | Enunmerat or Get Enunerator();

Return Values
An |Enumerator that represents the checked index collection.
5.3.1.6.8. Insert Method

Inserts an element into the FmrFingerView.MinutiaCollection at the specified index.

public void Insert(
int index,
Fmr M nutia val ue

Parameters
i ndex The zero-based index location where the
FmrMinutiaisinserted.
val ue The FmrMinutia to add to the collection.
See Also
Add
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5.3.1.6.9. RemoveAt Method

Removes the element at the specified index within the FmrFingerView.MinutiaCollection.

public virtual void RenmobveAt (

int index
)
Parameters
i ndex The zero-based index of the FmrMinutiato
remove.
See Also

Clear

5.3.1.7. FmrFingerView.MinutiaEightNeighboursCollection Class

Represents the collection of NFMinutiaNeighbour.

Properties
Count Gets the number of itemsin the collection.
Item Gets or sets the member from collection by
index.
Methods
GetEnumerator Returns an enumerator that can be used to it-

erate through the FmrFinger-
View.MinutiaEightNeighboursCollection.

5.3.1.7.1. Count Property

Gets the number of itemsin the collection.

public virtual int Count {get;}

Property value

The number of items in the collection
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5.3.1.7.2. FmrFingerView.MinutiaEightNeighboursCollection.ltem Prop-
erty

Gets or sets the member from collection by index.

5.3.1.7.2.1. NFMinutiaNeighbour[] this[int] {get;}

public const NFM nuti aNei ghbour[] this|
int mnutial ndex

1 {get;}

Parameters

minutial ndex The index of the specified minutia.

Property value

An NFMinutiaNeighbour structures array of specified minutia.
See Also

Count

5.3.1.7.2.2. NFMinutiaNeighbour this[int, int] {get; set;}

publ i c const NFM nuti aNei ghbour t hi s[
int mnutial ndex,
int index

1 {get; set;}

Parameters
minutial ndex The index of the specified minutia.
index The index of the specified neighbour minu-
tiato retrieve from the collection.

Property value
A NFMinutiaNeighbour structure of specified neighbour minutia.
See Also

Count
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5.3.1.7.3. GetEnhumerator Method

Returns an enumerator that can be used to iterate through the FmrFinger-
View.MinutiaEightNeighboursCollection.

public virtual |Enunerator GetEnunerator();

Return Values
An |[Enumerator that represents the minutia eight neighbours collection.
5.3.1.8. FmrFingerView.MinutiaFourNeighboursCollection Class

Represents the collection of NFMinutiaNeighbour.

Properties
Count Gets the number of itemsin the collection.
Item Gets or sets the member from collection by
index.
Methods
GetEnumerator Returns an enumerator that can be used to it-

erate through the FmrFinger-
View.MinutiaFourNeighboursCol lection.

5.3.1.8.1. Count Property

Gets the number of itemsin the collection.

public virtual int Count {get;}

Property value

The number of items in the collection

5.3.1.8.2. FmrFingerView.MinutiaFourNeighboursCollection.ltem Prop-
erty

Gets or sets the member from collection by index.

5.3.1.8.2.1. NFMinutiaNeighbour[] this[int] {get;}
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public const NFM nuti aNei ghbour[] this|
int mnutial ndex

1 {get;}

Parameters

minutial ndex The index of the specified minutia.

Property value

An NFMinutiaNeighbour structures array of specified minutia.
See Also

Count

5.3.1.8.2.2. NFMinutiaNeighbour this[int, int] {get; set;}

publ i c const NFM nuti aNei ghbour t hi s[
int mnutial ndex,
int index

I {get; set;}

Parameters
minutial ndex The index of the specified minutia.
index The index of the specified neighbour minu-
tiato retrieve from the collection.

Property value

A NFMinutiaNeighbour structure of specified neighbour minutia.
See Also

Count

5.3.1.8.3. GetEnumerator Method

Returns an enumerator that can be used to iterate through the FmrFinger-
View.MinutiaFourNeighboursCol | ection.

public virtual |Enunerator GetEnunerator();
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Return Values

An IEnumerator that represents the minutia four neighbours collection.

5.3.1.9. FMrMinutia Structure

Minutia structure of ANSI/INCIST 378 2004 standard templ ate.

Constructors

FmrMinutia Constructor

Initializes a new instance of the Fnt M nu-
t i a structure.

Properties
Angle Gets or sets the angle of the minutia.
Quality Gets or sets quality of the minutia.
RawAngle Gets or setsthe raw angle of the minutia.
Type Gets or sets the type of the minutia.
X Gets or sets x coordinate of the minutia.
Y Gets or setsy coordinate of the minutia.
Methods
ToString Returns a String that represents the current

structure.

5.3.1.9.1. FmrMinutia Constructor

5.3.1.9.1.1. FmrMinutia(ushort,ushort,NFMinutiaType,byte)

public Fmr M nuti a(
ushort x,
ushort vy,
NFM nut i aType type,
byte angl e

Parameters

Copyright © 2006 Neurotechnologija

303



Reference ((NET)

X The x - coordinate of the minutia
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

5.3.1.9.1.2. FmrMinutia(ushort,ushort,NFMinutiaType,double)

public FnrM nuti a(

ushort x,

ushort vy,

NFM nut i aType type
doubl e angl e

Parameters

X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

5.3.1.9.1.3. FmrMinutia(ushort,ushort,NFMinutiaType,byte,byte)

public FnrM nuti a(

ushort x,

ushort vy,

NFM nuti aType type

byte angl e,

byte quality
)
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
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qual ity The quality of the minutia.

5.3.1.9.1.4. FmrMinutia(ushort,ushort,NFMinutiaType,double,byte)

public Fmr M nuti a(
ushort x,
ushort vy,
NFM nuti aType type
doubl e angl e,

byte quality

);

Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
quality The quality of the minutia.

5.3.1.9.2. Angle Property

Gets or sets the angle of the minutia.

public double Angle {get;}

Property value

The angle of the minutia.

See Also

FmrMinutia

5.3.1.9.3. Quality Property
Gets or sets quality of the minutia.

public byte Quality {get;}

Property value
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The quality of the minutia.

See Also

FmrMinutia

5.3.1.9.4. RawAngle Property

Gets or sets the raw angle of the minutia.

public byte RawAngle {get;}

Property value

The raw angle of the minutia
See Also

FmrMinutia

5.3.1.9.5. Type Property

Gets or sets the type of the minutia.

public NFM nuti aType Type {get;}

Property value

The type of the minutia.
See Also

FmrMinutia

5.3.1.9.6. X Property

Gets or sets x coordinate of the minutia

public int X {get;}

Property value
The x coordinate of the minutia.
See Also

FmrMinutia
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5.3.1.9.7. Y Property

Gets or setsy coordinate of the minutia.

public int Y {get;}

Property value

They coordinate of the minutia.
See Also

FmrMinutia

5.3.1.9.8. ToString Method

Returns a String that represents the current structure.

public override string ToString();

Return Values

A String that represents the current structure.

5.3.1.10. FMRecord Class

Provides methods and properties for loading, editing, saving and converting ANSI INCITS
378-2004 standard templates (FM Records) to and/or from Neurotechnologija Fingers Tem-
plates (NFTemplates) and Neurotechnologija Templates (NTemplates).

Constructors
FMRecord Constructor Initializes a new instance of the FMRecor d
class.
Properties

CaptureEqui pmentCompliance

Gets or sets Capture Equipment Compliance
from FMRecord object.

CaptureEquipmentld

Gets or sets Capture Equipment Id from
FMRecord object.

CheffProductld

Retrieves CBEFF Product 1d from FMRe-
cord object.

FingerViews

Retrieves FM Record.FingerViewCollection
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collection.

ResolutionX Retrieves horizonta resolution of scanned
image from FM Record.

ResolutionY Retrieves vertical resolution of scanned im-
age from FM Record object.

SizeX Retrieves horizontal size of scanned image

from FMRecord object.

SizeY Retrieves vertical size of scanned image
from FMRecord object.

Methods

CalculateSize For internal use.

Clone Creates FMRecor d object from another
FMRecor d object.

Dispose Releases the resources used by FM Record.

GetSize Calculates packed size of FMRecor d ob-
ject.

Save Packs FMRecord object to byte array.

ToNFTemplate Creates NFTemplate object from FMRe-
cord.

ToNTemplate Creates NTemplate object from FMRecord.

Constants

DIIName Name of DLL containing unmanaged part of
this class.

FlagProcessFirstFingerViewOnly The flag indicating whether only the first
finger view should be loaded or saved while
loading or saving FM Record.

MaxFingerViewCount The maximum number of finger views FM-
Record can contain.

5.3.1.10.1. FMRecord Constructor
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Initializes a new instance of the FMRecor d class.

5.3.1.10.1.1. FMRecord(ushort sizeX, ushort sizeY, ushort resolutionX, ushort
resolutionY)

publ i c FMRecor d(
ushort sizeX,
ushort sizeY,
ushort resol utionX,
ushort resol utionY

Parameters

si zeX Specifies horizontal size of fingerprint im-
age.

si zeY Specifies vertical size of fingerprint image.

resol uti onX Specifies horizontal resolution of fingerprint
image.

resol utionY Specifies vertical resolution of fingerprint
image.

5.3.1.10.1.2. FMRecord(byte[] buffer)

Initializes a new instance of the FIVRecor d class from packed FMRecor d.

public FMRecord(byte[] buffer);

Parameters

buf f er The packed FMRecor d.

5.3.1.10.1.3. FMRecord(byte[] buffer, uint flags)

Initializes a new instance of the FMRecor d class from packed FVRecor d. Behavior is con-
trolled through flags.

public FMRecord(byte[] buffer, uint flags);

Parameters

buf f er The packed FMRecor d.
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flags Bitwise combination of zero or more flags
that controls behavior of the constructor.

5.3.1.10.1.4. FMRecord(byte[] buffer, out FMRecordInfo info)

Initializes a new instance of the FMRecor d class from packed FMRecor d.

public FMRecord(byte[] buffer, out FMRecordlnfo info);

Parameters
buf f er The packed FMRecor d.
info The FMRecor dl nf o object.

5.3.1.10.1.5. FMRecord(byte[] buffer, uint flags, out FMRecordInfo info)

Initializes a new instance of the FIMRecor d class from packed FMRecor d. Behavior is con-
trolled through flags.

publ i ¢ FMRecor d(
byte[] buffer,
uint flags,
out FMRecordlnfo info

Parameters
buf f er The packed FMRecor d.
fl ags Bitwise combination of zero or more flags
that controls behavior of the constructor.
info The FMRecor dl nf o object.

5.3.1.10.1.6. FMRecord(NFRecord nfRecord)

Initializes a new instance of the FMRecor d class from another FMRecor d object.

publ i ¢ FMRecor d(
NFRecord nf Record

)

Parameters
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nf Recor d The NFRecord object.

5.3.1.10.1.7. FMRecord(NFRecord nfRecord, uint flags)

Initializes a new instance of the FMRecor d class from another FMRecor d object. Behavior
is controlled through flags.

publ i ¢ FMRecor d(
NFRecor d nf Record,
uint flags

Parameters
nf Recor d The NFRecord object.
flags Bitwise combination of zero or more flags
that controls behavior of the constructor.

5.3.1.10.1.8. FMRecord(NFTemplate nfTemplate)

Initializes a new instance of the FMRecor d classfrom the NFTenpl at e object.

publ i c FMRecor d(
NFTenpl at e nf Tenpl at e

DE

Parameters

nf Tenpl at e The NFTemplate object.

5.3.1.10.1.9. FMRecord(NFTemplate nfTemplate, uint flags)

Initializes a new instance of the FMRecor d class from the NFTenpl at e object. Behavior is
controlled through flags.

publ i ¢ FMRecor d(

NFTenpl at e nf Tenpl at e,
uint flags

Parameters

nf Tenpl at e The NFTemplate object.
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flags Bitwise combination of zero or more flags
that controls behavior of the constructor.

5.3.1.10.2. CaptureEquipmentCompliance Property

Gets or sets Capture Equipment Compliance from FMRecord object.

byt e Capt ur eEqui pnent Conpl i ance {get; set;}

Property value
The Capture Equipment Compliance.
5.3.1.10.3. CaptureEquipmentld Property

Gets or sets Capture Equipment Id from FM Record object.

ushort CaptureEqui pnentld {get; set;}

Property value
The Capture Equipment Id.
5.3.1.10.4. CbeffProductld Property

Retrieves CBEFF Product Id from FMRecord object.

ui nt CbeffProductld {get, set;}

Property value
The CBEFF.
5.3.1.10.5. FingerViews Property

Retrieves FM Record.FingerViewCollection collection.

publ i ¢ FMRecord. Fi nger Vi enCol | ection FingerViews {get;}

Property value
The FM Record.FingerViewCollection collection.
See Also

FMRecord.FingerViewCollection
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5.3.1.10.6. ResolutionX Property

Retrieves horizontal resolution of scanned image from FM Record.

ushort Resol utionX {get;}

Property value

The horizontal resolution of scanned image.
See Also

ResolutionY

5.3.1.10.7. ResolutionY Property

Retrieves vertical resolution of scanned image from FM Record object.

ushort Resol utionY {get;}

Property value

The vertical resolution of scanned image.
See Also

ResolutionX

5.3.1.10.8. SizeX Property

Retrieves horizontal size of scanned image from FMRecord object.

ushort SizeX {get;}

Property value

The horizontal size of scanned image.
See Also

SizeY

5.3.1.10.9. SizeY Property

Retrieves vertical size of scanned image from FMRecord object.

ushort SizeY {get;}
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Property value

The vertical size of scanned image.
See Also

SizeX

5.3.1.10.10. Clone Method

Creates FMRecor d object from another FMRecor d object.

public object C one();

Return Values

See Also
FM Record Constructor
5.3.1.10.11. Dispose Method

Releases the resources used by FM Record.

public void Dispose();

5.3.1.10.12. GetSize Method

Calculates packed size of FIVRecor d object.

5.3.1.10.12.1. GetSize()

public int GetSize();

Return Values
The packed size of FMRecor d object.

5.3.1.10.12.2. GetSize(uint flags)

Calculates packed size of FMRecor d object. Behavior is controlled through flags.

public int GetSize(
uint flags

)

Copyright © 2006 Neurotechnologija

314



Reference ((NET)

Parameters

fl ags

Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The packed size of FMRecor d object.

5.3.1.10.13. Save Method
Packs FMRecord object to byte array.
5.3.1.10.13.1. Save()

Packs FMRecord object to byte array.

public byte[] Save();

Return Values

The byte array with FMRecord object.

5.3.1.10.13.2. Save(uint flags)

Packs FMRecord object to byte array.

public byte[] Save(
uint flags

DK

Behavior is controlled through flags.

Parameters

fl ags

Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The byte array with FMRecord object.

5.3.1.10.14. ToNFTemplate Methods

Creates NFTemplate object from FM Record.

5.3.1.10.14.1. ToNFTemplate()
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Creates NFTemplate object from FMRecord.

public NFTenpl ate ToNFTenpl ate() ;

Return Values

The NFTemplate object.

See Also

NFTemplate

5.3.1.10.14.2. ToNFTemplate(uint flags)

Creates NFTemplate object from FMRecord. Behavior is controlled through flags.

public NFTenpl ate ToNFTenpl at e(
uint flags

DE

Parameters

flags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The NFTemplate object.

See Also

NFTemplate

5.3.1.10.15. NTemplate Method
Creates NTemplate object from FM Record.
5.3.1.10.15.1. ToNTemplate()

Creates NTemplate object from FMRecord.

public NTenpl ate ToNTenpl ate();

Return Values

The NTemplate object.
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See Also
NTemplate
5.3.1.10.15.2. ToNTemplate(uint)

Creates NTemplate object from FMRecord. Behavior is controlled through flags.

public NTenpl ate ToNTenpl at e(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The NTemplate object.
See Also

NTemplate

5.3.1.11. FMRecord.FingerViewCollection Class

Represents the collection of FmrFingerView.

Properties
Capacity Gets or sets the number of elements that the
FMRecor d. Fi nger Vi ewCol | ecti on
can contain.
Item Gets the member from collection by index.
Methods
Add Adds an object to the FIVRe-
cord. Fi nger Vi ewCol | ecti on.
AddCopy Copies an object to the FMRe-
cord. Fi nger Vi ewCol | ecti on
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5.3.1.11.1. Capacity Property

Gets or sets the number of elements that the FMRecor d. Fi nger Vi ewCol | ecti on can
contain.

public int Capacity {get; set;}

Property value

The number of elements that the FM Record.FingerViewCollection can contain.
5.3.1.11.2. FMRecord.FingerViewCollection.ltem Property

Gets the member from collection by index.

publ i ¢ Fnr Fi nger Vi ew t hi s[
int index

] {get:};

Property value

The FmrFingerView object.
See Also

FmrFingerView
5.3.1.11.3. Add Method

Adds an object to the FMRecor d. Fi nger Vi ewCol | ecti on.

publ i c Fnr Fi nger Vi ew Add();

Return Values

The FmrFingerView object.

See Also

FmrFingerView

5.3.1.11.4. AddCopy Method

Copies an object to the FMRecor d. Fi nger Vi ewCol | ecti on

publ i ¢ Fnr Fi nger Vi ew AddCopy (
Fnr Fi nger Vi ew srcFi nger Vi ew

DE
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Parameters

srcFi nger Vi ew

The FmrFingerView object.

Return Values
The FmrFingerView object.
See Also

FmrFingerView

5.4. Neurotec.Biometrics.NFRecord Library

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

DLL: Neurotec. Bionetrics. NFRecord. dl | .

Namespaces

Neurotec.Biometrics

Provides classes for packing, unpacking and
editing Neurotechnol ogija Finger Records.

5.4.1. Neurotec.Biometrics Namespace

Provides classes for packing, unpacking and editing Neurotechnologija Finger Records.

Classes

NFRecord

Contains functionality for packing, unpack-
ing and editing NFRecord information.

NFRecord.CoreCollection

Represents the collection of NFCore.

NFRecord.DeltaCollection

Represents the collection of NFDelta.

NFRecord.DoubleCoreCollection

Represents the collection of NFDoubleCore.

NFRecord.MinutiaCollection

Represents the collection of NFMinutia.

NFRecord.MinutiaNeighboursCollection

Represents the collection of NFMinu-
tiaNeighbour.

Structures
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NFCore The structure contains information of core.

NFDelta The structure contains information of delta.

NFDoubleCore The structure contains information of double
core.

NFMinutia The structure contains information of minu-

tia

NFMinutiaNeighbour

The structure contains information of minu-
tia neighbour.

Enumerations

NFImpressionType

Specifies the impression types.

NFMinutiaFormat

Specifies formats of minutia.

NFMinutiaType

Specifies types of minutia.

NFPatternClass Specifies pattern class of the fingerprint.
NFPosition Specifies finger position.
NFRidgeCountsType Specifies type of ridge counts contained in

NFRecord.

5.4.1.1. NFRecord Class

Constructors
NFRecord Constructor Initializes a new instance of the NFRecor d
class.
Properties
Cores Gets cores collection.
Deltas Gets deltas collection.
DoubleCores Gets doubl e cores collection.
G Gets or sets additional fingerprint coeffi-

cient.
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Handle Gets handle to unmanaged NFRecor d ob-
ject.

Height Gets the height of fingerprint image.

HorzResolution Gets horizontal resolution of fingerprint im-
age.

ImpressionType Gets or sets the impression type of the finger
record.

Minutiae Gets minutiae collection.

MinutiaeNeighbours Gets minutia neighbours from NFRecord.

MinutiaFormat Gets or sets minutiaformat minutia format
from NFRecord.

PatternClass Gets or sets pattern class.

Position Gets or setsfinger position.

Quality Gets or setsfingerprint quality.

RidgeCountsType Gets or sets ridge counts type.

VertResolution Gets vertical resolution of fingerprint image.

Width Gets width of fingerprint image.

Methods

Check Checksif format of packed NFRecor d is
correct.

Clone Creates NFRecor d object from another
NFRecor d object.

Dispose Releases the resources used by NFRecord.

FromHandle Creates NFRecor d object from handle.

GetG Retrieves G from packed NFRecor d.

GetHeight Retrieves height of fingerprint image from
packed NFRecor d.

GetHorzResolution Retrieves horizontal resolution of fingerprint

image from packed NFRecor d.

GetlmpressionType Retrieves impression type from packed
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NFRecord.

GetMaxSize Calculates the maximal NFRecor d size.

GetMaxSizeV1 Calculates the maximal version 1.0 NFRe-
cord size.

GetPatternClass Retrieves fingerprint pattern class from
packed NFRecor d.

GetPosition Retrieves finger position from packed
NFRecor d.

GetQuality Retrieves fingerprint quality from packed
NFRecor d.

GetSize Calculates packed size of NFRecor d.

GetSizeV1l Calculates version 1.0 packed size of NFRe-

cord.

GetV ertResol ution

Retrieves vertical resolution of fingerprint
image from packed NFRecor d.

GetWidth Retrieves width of fingerprint image from
packed NFRecor d.
Save Packs NFRecor d to byte array.
SaveV1l Packs NFRecor d to memory buffer in ver-
sion 1.0 format.
Constants
DIIName Name of DLL containing unmanaged part of

this class.

FlagNistRidgeCounts

For internal use.

FlagSaveBlockedOrients

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

FlagSkipBlockedOrients

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

FlagSkipCurvatures

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

FlagSkipGs

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

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

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

FlagSkipSingularPoints The flag indicating whether singular points

(cores, deltas and doubl e cores) should be
skipped while unpacking or packing NFRe-
cord.

M axCoreCount The maximum number of cores a NFRecord
can contain.

MaxDeltaCount The maximum number of deltas a NFRecord
can contain.

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

M axDoubleCoreCount The maximum number of double cores a
NFRecord can contain.

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

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

5.4.1.1.1. NFRecord Constructors
Initializes a new instance of the NFRecor d class.

5.4.1.1.1.1. NFRecord(byte[], uint,out NFRecordInfo)

publ i ¢ NFRecor d(
byte[] buffer,
uint flags,
out NFRecordlinfo info

Parameters
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buf fer The packed NFRecor d object.

fl ags Bitwise combination of zero or more flags
that controls behavior of the constructor.

info The NFTenpl at el nf o object.

5.4.1.1.1.2. NFRecord(byte[],out NFRecordInfo)

publ i ¢ NFRecor d(
byte[] buffer,
out NFRecordlnfo info

Parameters
buf f er The packed NFRecor d object.
info The NFTenpl at el nf o object.

5.4.1.1.1.3. NFRecord(byte[] buffer)

Initializes a new instance of the NFRecor d class.
publ i ¢ NFRecor d(

byte[] buffer
)

Parameters

buf f er The packed NFRecor d object.

5.4.1.1.1.4. NFRecord(byte[] buffer, uint flags)

Initializes a new instance of the NFRecor d class.

publ i ¢ NFRecor d(
byte[] buffer,
uint flags

Parameters
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buf fer The packed NFRecor d object.

fl ags Bitwise combination of zero or more flags
that controls behavior of the constructor.

5.4.1.1.1.5. NFRecord(ushort,ushort,ushort,ushort)

publ i ¢ NFRecor d(
ushort wi dth,
ushort height,
ushort hor zResol uti on,
ushort vertResol ution

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

hor zResol uti on Horizontal resolution of fingerprint image.
vert Resol ution Vertical resolution of fingerprint image.

5.4.1.1.1.6. NFRecord(ushort,ushort,ushort,ushort,uint)

publ i ¢ NFRecor d(
ushort wi dth,
ushort height,
ushort hor zResol uti on,
ushort vertResol ution,

uint flags

i

Parameters

wi dt h The fingerprint image width.

hei ght The fingerprint image height.

hor zResol uti on Horizontal resolution of fingerprint image.
vert Resol ution Vertical resolution of fingerprint image.
fl ags Bitwise combination of zero or more flags

that controls behavior of the constructor.
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5.4.1.1.2. Cores Property

Gets cores collection.

publ i ¢ NFRecord. CoreCol | ecti on Cores {get;}

Property value

A NFRecord.CoreCollection that contains cores.
See Also

NFRecord.CoreCollection

5.4.1.1.3. Deltas Property

Gets deltas collection.

publ i c NFRecord. Del taCol | ection Deltas {get;}

Property value
A NFRecord.DeltaCollection that contains deltas.
See Also

NFRecord.DeltaCollection

5.4.1.1.4. DoubleCores Property

publ i ¢ NFRecor d. Doubl eCor eCol | ecti on Doubl eCores {get;}

Property value

A NFRecord.DoubleCoreCollection that contains double cores.
See Also

NFRecord.DoubleCoreCollection

5.4.1.1.5. G Property

Gets or sets additional fingerprint coefficient.

public byte G {get; set;}
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Property value

Fingerprint coefficient.

Remarks

G - average fingerprint ridge density.
5.4.1.1.6. Handle Property

Gets handle to unmanaged NFRecor d object.

public IntPtr Handle {get;}

Property value
A handle to unmanaged NFRecord object.
5.4.1.1.7. Height Property

Gets the height of fingerprint image.

public ushort Height {get; }

Property value

Height of fingerprint image.

See Also

Width

5.4.1.1.8. HorzResolution Property

Gets horizontal resolution of fingerprint image.

public ushort HorzResolution {get; }

Property value

Horizontal resolution of fingerprint image.
See Also

VertResolution

5.4.1.1.9. ImpressionType Property
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Gets or sets the impression type of the finger record.

publ i c NFI npressionType | npressionType {get; set;}

Property value

One of the NFImpressionType values. The default is NFImpressionType.LiveScanPlain.
See Also

NFImpressionType

5.4.1.1.10. Minutiae Property

Gets minutiae collection.

public NFRecord. M nutiaCollection Mnutiae {get;}

Property value

A NFRecord.MinutiaCollection that contains minutiae.
See Also

NFRecord.MinutiaCollection

5.4.1.1.11. MinutiaeNeighbours Property

Gets minutia neighbours format from NFRecord.

public M nuti aNei ghboursCol | ecti on M nuti aeNei ghbours {get;}

Property value

A MinutiaNeighboursCollection collection.
See Also

MinutiaNeighboursCol lection

5.4.1.1.12. MinutiaFormat Property

Gets or sets minutia format minutiaformat from NFRecord.

public NFM nuti aFormat M nutiaFormat {get; set;}

Property value

Copyright © 2006 Neurotechnologija 328



Reference ((NET)

One of the NFMinutiaFormat values. The default is NFMinutiaFormat.HasCurvature.

See Also
NFMinutiaFormat
5.4.1.1.13. PatternClass Property

Gets or sets pattern class.

public NFPatternCl ass PatternCl ass {get; set;}

Property value

One of the NFPatternClass values. By default is NFPatternClass.Unknown.
See Also

NFPatternClass

5.4.1.1.14. Position Property

Gets or sets finger position.

public NFPosition Position {get; set;}

Property value

One of the NFPosition values. By default is NFPosition.Unknown.
See Also

NFPosition

5.4.1.1.15. Quality Property

Gets or setsfingerprint quality.

public byte Quality {get; set;}

Property value
Fingerprint quality.
5.4.1.1.16. RidgeCountsType Property

Gets or sets ridge counts type.
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publ i ¢ NFRi dgeCount sType Ri dgeCountsType {get; set;}

Property value

One of the NFRidgeCountsType values.

See Also

NFRidgeCountsType

5.4.1.1.17. VertResolution Property

Gets vertical resolution of fingerprint image.

public ushort VertResolution {get;}

Property value

See Also
HorzResolution
5.4.1.1.18. Width Property

Gets width of fingerprint image.

public ushort Wdth {get;}

Property value

Width of fingerprint image.

See Also

Height

5.4.1.1.19. Check Methods
5.4.1.1.19.1. Check(byte[] buffer)

Checks if format of packed NFRecor d is correct.

public static void Check(
byte[] buffer
IE

Parameters
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buf fer The packed NFRecor d object.

See Also
Check
5.4.1.1.19.2. Check(IntPtr buffer, int bufferSize)

Checks if format of packed NFRecor d is correct.

public static void Check(
IntPtr buffer,
int bufferSize

Parameters
buf fer Pointer to memory buffer that contains
packed NFRecor d.
bufferSi ze Size of memory buffer that contains packed
NFRecor d.
See Also
Check

5.4.1.1.20. Clone Method

Creates NFRecor d object from another NFRecor d object.

public virtual object Cone();

Return Values
The new NFRecor d object.
5.4.1.1.21. Dispose Method

Rel eases the resources used by NFRecord.

public void Dispose();

5.4.1.1.22. FromHandle Method
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Creates NFRecor d object from handle.

public static NFRecord FronHandl e(
IntPtr handle

DE

Parameters

handl e Handle to unmanaged NFRecord object.

Return Values
NFRecor d object.
See Also

NFRecord Constructors
5.4.1.1.23. GetG Method

Retrieves G from packed NFRecor d.

public static byte Get
byte[] buffer

DE

Parameters

buf f er The packed NFRecor d object.

Return Values

The G from packed NFRecor d. G - average fingerprint ridge density.
See Also

G

5.4.1.1.24. GetHeight Method

Retrieves height of fingerprint image from packed NFRecord.

public static ushort GetHeight (
byte[] buffer

)
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Parameters

buf f er The packed NFRecor d object.

Return Values

The height of fingerprint image.

See Also

GetWidth

5.4.1.1.25. GetHorzResolution Method

Retrieves horizontal resolution of fingerprint image from packed NFRecor d.

public static ushort GetHorzResol uti on(
byte[] buffer
);

Parameters

buf fer The byte array of packed NFRecor d.

Return Values

The horizontal resolution of fingerprint image.
See Also

VertResolution

5.4.1.1.26. GetlmpressionType Method

Retrieves impression type from packed NFRecord.

public static NFlnpressionType Getl npressi onType(
byte[] buffer

DE

Parameters

buf f er The byte array of packed NFRecor d.
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Return Values

A NFImpressionType enumeration member specifying impression type of fingerprint.

See Also
NFImpressionType | ImpressionType
5.4.1.1.27. GetMaxSize Method

Calculates the maximal NFRecor d size.

5.4.1.1.27.1. GetMaxSize(NFMinutiaFormat,int,NFRidgeCountsType,int,int,int)

public static int GetMaxSi ze(

NFM nut i aFor mat m nut i aFor mat ,

int m nutiaCount,

NFRi dgeCount sType ri dgeCount sType,

int coreCount,
int deltaCount,
i nt doubl eCor eCount

Parameters

m nut i aFor mat

One of the NFMinutiaFormat values.

m nut i aCount

The minutiae count.

ri dgeCount sType

One of the NFRidgeCountsType values.

cor eCount

The cores count.

del t aCount

The deltas count.

doubl eCor eCount

The double cores count.

Return Values

The maximal NFRecor d size. The size depends on method parameters.

5.4.1.1.27.2. GetMaxSize(NFMinutiaFormat,int,NFRidgeCountsType,int,int,int,in

t,int)

public static int Get MaxSi ze(

NFM nut i aFor mat m nut i aFor mat ,

int m nutiaCount,

NFRi dgeCount sType ri dgeCount sType,
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int
i nt
i nt
i nt
i nt

cor eCount ,

del t aCount
doubl eCor eCount ,
boW dt h,

boHei ght

Parameters

m nut i aFor mat

One of the NFMinutiaFormat values.

m nut i aCount

The minutiae count.

ri dgeCount sType

One of the NFRidgeCountsType values.

cor eCount

The cores count.

del t aCount

The deltas count.

doubl eCor eCount

The doubl e cores count.

boW dt h

For compatibility with VeriFinger.

boHei ght

For compatibility with VeriFinger.

Return Values

The maximal NFRecor d size. The size depends on method parameters.

5.4.1.1.28. GetMaxSizeV1 Method

Calculates the maximal version 1.0 NFRecor d size.

5.4.1.1.28.1. GetMaxSizeV1(NFMinutiaFormat,int,int,int,int)

public static int GetMaxSi zeVi(

NFM nut i aFor mat m nut i aFor mat ,

int mnutiaCount,

i nt coreCount,

int deltaCount,

i nt doubl eCor eCount

Parameters

m nut i aFor mat

One of the NFMinutiaFormat values.

m nut i aCount

The minutiae count.
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cor eCount The cores count.
del t aCount The deltas count.
doubl eCor eCount The double cores count.

Return Values
The maximal version 1.0 NFRecor d size. The size depends on method parameters.

5.4.1.1.28.2. GetMaxSizeV1(NFMinutiaFormat,int,int,int,int,int,int)

public static int GetMaxSi zeV1(
NFM nut i aFor mat m nuti aFor nmat ,
int mnutiaCount,
int coreCount,
int deltaCount,
i nt doubl eCor eCount,

int boW dt h,
i nt boHei ght
);
Parameters
m nut i aFor mat One of the NFMinutiaFormat values.
m nut i aCount The minutiae count.
cor eCount The cores count.
del t aCount The deltas count.
doubl eCor eCount The double cores count.
boW dt h For compatibility with VeriFinger.
boHei ght For compatibility with VeriFinger.

Return Values

The maximal version 1.0 NFRecor d size. The size depends on method parameters.
5.4.1.1.29. GetPatternClass Method

Retrieves fingerprint pattern class from packed NFRecor d.

public static NFPatternCl ass GetPatternC ass(
byte[] buffer
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Parameters

buf f er The byte array of packed NFRecor d.

Return Values
One of the NFPatternClass values.
See Also

PatternClass

5.4.1.1.30. GetPosition Method

Retrieves finger position from packed NFRecor d.

public static NFPosition GetPosition(
byte[] buffer

DK

Parameters

buf f er The byte array of packed NFRecor d.

Return Values

One of the NFPosition values.

See Also

NFPosition | Position

5.4.1.1.31. GetQuality Method

Retrieves fingerprint quality from packed NFRecor d.
public static byte GetQuality(

byte[] buffer
)

Parameters

buf f er The byte array of packed NFRecor d.
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Return Values

The value of fingerprint quality.
5.4.1.1.32. GetSize Methods
Calculates packed size of NFRecor d.
5.4.1.1.32.1. GetSize()

Calculates packed size of NFRecord.

public int GetSize();

Return Values

The packed size of NFRecord.

Remarks

The method calculates current (2.0) version packed size of NFRecord.
See Also

NFRecord Constructors | Get Si ze(ui nt fl ags)

5.4.1.1.32.2. GetSize(uint flags)

Calculates packed size of NFRecord. Behavior is controlled through flags.

public int CetSize(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values
The packed size of NFRecord.
Remarks

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

Copyright © 2006 Neurotechnologija 338



Reference ((NET)

See Also

NFRecord Constructors | Get Si ze()
5.4.1.1.33. GetSizeV1 Method
Calculates version 1.0 packed size of NFRecord.
5.4.1.1.33.1. GetSizeV1()

Calculates version 1.0 packed size of NFRecord.

public int GetSizeVi()

Return Values
The packed size of NFRecord.
5.4.1.1.33.2. GetSizeV1(uint)

Calculates version 1.0 packed size of NFRecord. Behavior is controlled through flags.

public int GetSizeVl(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values
The packed size of NFRecord.
See Also

NFRecord Constructors | Cet Si ze
5.4.1.1.34. GetVertResolution Method

Retrieves vertical resolution of fingerprint image from packed NFRecor d.

public static ushort GetVertResol ution(
byte[] buffer
i
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Parameters

buf f er The byte array of packed NFRecor d.

Return Values

The vertical resolution of fingerprint image.
See Also

GetHorzResolution

5.4.1.1.35. GetWidth Method

Retrieves width of fingerprint image from packed NFRecor d.

public static ushort GetW dth(
byte[] buffer
);

Parameters

buf fer The byte array of packed NFRecor d.

Return Values

The width of fingerprint image.
See Also

GetHeight

5.4.1.1.36. Save Methods
Packs NFRecor d to byte array.
5.4.1.1.36.1. Save()

Packs NFRecord to byte array.

public byte[] Save();

Return Values

The array of packed NFRecord.
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Remarks

The method packs NFRecord in current (2.0) version format.

Note that blocked orientations are not packed. To pack them use Save with flags or SaveV 1

method.

See Also

NFRecord Constructors
5.4.1.1.36.2. Save(uint flags)

Packs NFRecord to byte array. Behavior is controlled through flags.

public byte[] Save(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The byte array of packed NFRecord.

Remarks

The method packs NFRecord in current (2.0) version format.
Note that blocked orientations are not packed by default.
The following flags are supported:

See Also

NFRecord Constructors | Save | SaveV1

5.4.1.1.37. SaveV1 Method

Packs NFRecor d to memory buffer in version 1.0 format.

5.4.1.1.37.1. SaveV1()

public byte[] SaveVi();
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Return Values

The byte array of packed NFRecord.
See Also

Save

5.4.1.1.37.2. SaveV1(uint)

Packs NFRecord to memory buffer in version 1.0 format.

public byte[] SaveVl(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

The byte array of packed NFRecord.

Remarks

Note that blocked orientations are not packed by default.

The following flags are supported: FlagSkipSingularPoints, FlagSaveBlockedOrients, Flag-
SkipCurvatures, FlagSkipGs.

See Also

NFRecord Constructors | Save

5.4.1.2. NFRecord.CoreCollection Class

Represents the collection of NFCore.

public seal ed class CoreCol | ection: |List

Properties

Capacity Gets or sets the number of elements that the
CoreCaollection can contain.
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Count Gets the number of itemsin the collection.

Item Gets or sets the member from collection by
index.

Methods

Add Adds an object to the end of the CoreCollec-
tion.

Clear Removes all el ements from the CoreCollec-
tion.

CopyTo Copiesthe CoreCollection or a portion of it

to aonedimensiona array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the CoreCollection.

Insert Inserts an element into the CoreCollection at
the specified index.
RemoveAt Removes the element at the specified index

within the NFRe-
cord. CoreCol | ecti on.

5.4.1.2.1. Capacity Property

Gets or sets the number of e ements that the CoreCollection can contain.

public int Capacity {get; set;}

Property value

The number of elements that the NFRecor d. Cor eCol | ect i on can contain.

See Also
Count
5.4.1.2.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}
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Property value
The number of itemsin the collection.
5.4.1.2.3. NFRecord.CoreCollection.ltem Property

Gets or sets the member from collection by index.
public NFCore this]

int index
I {get; set;}

Parameters

index The index of the NFCore structure to re-
trieve from the collection.

Property value

A NFCore structure.

See also

NFCore Count

5.4.1.2.4. Add Method

Adds an object to the end of the CoreCollection.

public int Add(
NFCor e val ue

DE

Parameters

val ue The NFCore to add to the collection.

Return Values
The zero-based index into the collection where the item was added.
See Also

Insert

5.4.1.2.5. Clear Method
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Removes al e ements from the CoreCollection.

public void Cear();

See Also
RemoveAt
5.4.1.2.6. CopyTo Method

Copies the CoreCollection or a portion of it to a onedimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.4.1.2.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the CoreCollection.

publ i c | Enumerat or Get Enunerator();

Return Values

An IEnumerator that represents the checked index collection.
See Also

NFRecord.CoreCollection

5.4.1.2.8. Insert Method

Inserts an element into the CoreCollection at the specified index.

public void Insert(
int index,
NFCor e val ue
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Parameters
i ndex The zero-based index location where the
NFCoreisinserted.
val ue The NFCore to add to the collection.
See Also
Add

5.4.1.2.9. RemoveAt Method

Removes the element at the specified index within the NFRecor d. Cor eCol | ect i on.

public void RenoveAt (

int index
)
Parameters
i ndex The zero-based index of the NFCore to re-
move.
See Also
Clear

5.4.1.3. NFRecord.DeltaCollection Class

Represents the collection of NFDelta.

public seal ed class DeltaCollection: IList

Properties
Capacity Gets or sets the number of elements that the
FmrFingerView.MinutiaCollection can con-
tain.
Count Gets the number of itemsin the collection.
[tem Gets or sets the member from collection by

index.
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Methods

Add Adds an object to the NFRe-
cord. Del taCol | ecti on.

Clear Removes all elements from the NFRe-
cord. Del taCol | ecti on.

CopyTo Copiesthe DeltaCollection or a portion of it

to aonedimensional array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the DeltaCollection.

Insert Inserts an element into the NFRe-
cord. Del taCol | ecti on at the spe-
cified index.

RemoveAt Removes the element at the specified index

within the NFRe-
cord. Del t aCol | ecti on.

5.4.1.3.1. Capacity Property

Gets or sets the number of elements that the FmrFingerView.MinutiaCollection can contain.

public int Capacity {get; set;}

Property value

The number of e ements that the NFRecor d. Del t aCol | ect i on can contain.

See Also

Count

5.4.1.3.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value

The number of items in the collection.

5.4.1.3.3. NFRecord.DeltaCollection.ltem Property
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Gets or sets the member from collection by index.

public NFDelta this[
int index
] {get; set;}

Parameters

index The index of the NFDelta structure to re-
trieve from the collection.

Property value

A NFDelta structure.

See also

Count

5.4.1.3.4. Add Method

Adds an object to the NFRecor d. Del t aCol | ecti on.

public int Add(
NFDel t a val ue

DE

Parameters

val ue The NFDelta to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.4.1.3.5. Clear Method

Removes all elements from the NFRecor d. Del t aCol | ecti on.

public virtual void dear();
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See Also

RemoveAt

5.4.1.3.6. CopyTo Method

Copies the DeltaCollection or aportion of it to a onedimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.4.1.3.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the DeltaCollection.

public | Enunerator GetEnunerator();

Return Values

An |Enumerator that represents the core collection.

5.4.1.3.8. Insert Method

Inserts an element into the NFRecor d. Del t aCol | ect i on at the specified index.

public void Insert(
int index,
NFDel t a val ue

Parameters
i ndex The zero-based index location where the
NFDeltaisinserted.
val ue The NFDelta to add to the collection.
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See Also

Add

5.4.1.3.9. RemoveAt Method

Removes the element at the specified index within the NFRecor d. Del t aCol | ecti on.

public virtual void RenoveAt (

int index
)
Parameters
i ndex The zero-based index of the NFDelta to re-
move.
See Also
Clear

5.4.1.4. NFRecord.DoubleCoreCollection Class

Represents the collection of NFDoubleCore.

public seal ed cl ass Doubl eCoreCol | ecti on:

I Li st

Properties
Capacity Gets or sets the number of elements that the
NFRecord.DoubleCoreCollection can con-
tain.
Count Gets the number of itemsin the collection.
[tem Gets or sets the member from collection by
index.
Methods
Add Adds an object to the NFRe-
cord. Doubl eCor eCol | ecti on.
Clear Removes all e ements from the NFRe-

cor d. Doubl eCor eCol | ecti on.
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CopyTo

Copies the DoubleCoreCollection or a por-
tion of it to aonedimensiona array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the DoubleCoreCollection.

Insert Inserts an element into the NFRe-
cor d. Doubl eCor eCol | ecti on at the
specified index.

RemoveAt Removes the element at the specified index

of the NFRe-
cord. Doubl eCor eCol | ecti on.

5.4.1.4.1. Capacity Property

Gets or sets the number of elements that the NFRecord.DoubleCoreCollection can contain.

public int Capacity {get;

set;}

Property value

The number of e ements that the NFRecor d. Doubl eCor eCol | ect i on can contain.

See Also

Count

5.4.1.4.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value

The number of items in the collection.

5.4.1.4.3. Iltem Property

Gets or sets the member from collection by index.

publ i ¢ NFDoubl eCore this|

int index
] {get; set;}

Property value
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A NFDoubleCore structure.
See also

NFDoubleCore Count
5.4.1.4.4. Add Method

Adds an object to the NFRecor d. Doubl eCor eCol | ecti on.
public int Add(

NFDoubl eCor e val ue
DE

Parameters

val ue The NFDoubleCore to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.4.1.4.5. Clear Method

Removes all elements from the NFRecor d. Doubl eCor eCol | ecti on.

public virtual void dear();

See Also
RemoveAt
5.4.1.4.6. CopyTo Method

Copies the DoubleCoreCollection or a portion of it to a onedimensiona array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
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i ndex The zero-based index in array at which
copying begins.

5.4.1.4.7. GetEnumerator Method

Returns an enumerator that can be used to iterate through the DoubleCollection.

public | Enunmerator Get Enunerator();

Return Values

An |Enumerator that represents the double core collection.

5.4.1.4.8. Insert Method

Inserts an element into the NFRecor d. Doubl eCor eCol | ect i on at the specified index.

public void Insert(
int index,
NFDoubl eCor e val ue

Parameters
i ndex The zero-based index location where the
NFDoubleCoreisinserted.
val ue The NFDoubleCore to add to the collection.
See Also
Add

5.4.1.4.9. RemoveAt Method

Removes the element at the specified index of the
NFRecor d. Doubl eCor eCol | ecti on.

public virtual void RenmoveAt (int index);

Parameters

i ndex The zero-based index of the NFDoubleCore
to remove.
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See Also

Clear

5.4.1.5. NFRecord.MinutiaCollection Class

Represents the collection of NFMinutia.

public sealed class MnutiaCollection:

| Li st

Properties
Capacity Gets or sets the number of elements that the
NFRecord.MinutiaCollection can contain.
Count Gets the number of itemsin the collection.
Item Gets or sets the member from collection by
index.
Methods
Add Adds an object to the NFRe-
cord. M nuti aCol | ecti on.
Clear Removes all elements from the NFRe-
cord. M nuti aCol | ecti on.
CopyTo Copies the MinutiaCollection or a portion of

it to aone- dimensional array.

Get Enuner at or

Returns an enumerator that can be used to it-
erate through the MinutiaCollection.

Insert Inserts an element into the NFRe-
cord. M nuti aCol | ecti on at the spe-
cified index.

RemoveAt Removes the element at the specified index

within the NFRe-
cord. M nuti aCol | ecti on.

5.4.1.5.1. Capacity Property

Gets or sets the number of elements that the NFRecord.MinutiaCollection can contain.

public int Capacity {get;

set;}
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Property value

The number of elements that the NFRecor d. M nut i aCol | ect i on can contain.
See Also

Count

5.4.1.5.2. Count Property

Gets the number of itemsin the collection.

public int Count {get;}

Property value
The number of itemsin the collection.
5.4.1.5.3. MinutiaCollection.ltem Property

Gets or sets the member from collection by index.

public NFM nutia this|
int index
] {get; set;}

Parameters

index The index of the NFMinutia structure to re-
trieve from the collection.

Property value

A NFMinutia structure.
See also

NFMinutia | Count
5.4.1.5.4. Add Method

Adds an object to the NFRecor d. M nut i aCol | ecti on.

public int Add(
NFM nuti a val ue

DE
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Parameters

val ue The NFMinutia to add to the collection.

Return Values

The zero-based index into the collection where the item was added.
See Also

Insert

5.4.1.5.5. Clear Method

Removes all elements from the NFRecor d. M nut i aCol | ecti on.

public virtual void d ear()

See Also
RemoveAt
5.4.1.5.6. CopyTo Method

Copies the MinutiaCollection or a portion of it to aone- dimensional array.

public void CopyTo(Array array, int index)

Parameters
array The one-dimensional array that is the destin-
ation of the elements copied from this col-
lection.
i ndex The zero-based index in array at which
copying begins.

5.4.1.5.7. GetEnhumerator Method

Returns an enumerator that can be used to iterate through the MinutiaCollection.

public | Enunerator Get Enunmerator();

Return Values
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An |Enumerator that represents the minutia collection.

5.4.1.5.8. Insert Method

Inserts an element into the NFRecor d. M nut i aCol | ect i on at the specified index.

public void Insert(
i nt index,
NFM nuti a val ue

Parameters
i ndex The zero-based index location where the
NFMinutiais inserted.
val ue The NFMinutia to add to the collection.
See Also
Add

5.4.1.5.9. RemoveAt Method

Removes the element at the specified index within the
NFRecord. M nuti aCol | ecti on.

public virtual void RenmoveAt (

int index
)
Parameters
i ndex The zero-based index of the NFMinutiato
remove.
See Also

Clear
5.4.1.6. NFRecord.MinutiaNeighboursCollection Class
Represents the collection of NFMinutiaNeighbour.

Properties
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Count Gets or sets the number of elements that the
MinutiaNeighboursCollection can contain.
Item Gets the member of items in the collection.
Methods
GetCount Retrieves the number of minutia neighbours
at the specified index.
GetEnumerator Returns an enumerator that can be used to it-

erate through the MinutiaNeighboursCollec-
tion.

5.4.1.6.1. Count Property

Gets or sets the number of elements that the MinutiaNe ghboursCollection can contain.

public int Count {get;}

Property value

The number of items in the collection

5.4.1.6.2. NFRecord.MinutiaNeighboursCollection.ltem Property

5.4.1.6.2.1. this[int]

Gets the members array from collection by index;

publ i c NFM nuti aNei ghbour[] thi s
int mnutial ndex

] {get;}

Parameters

minutial ndex

The index of the specified minutia.

Property value

A NFMinutiaNeighbour structures array of specified minutia.

See Also
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NFMinutiaNeighbour | Count
5.4.1.6.2.2. this[int, int]

Gets or sets the member from collection by index

publ i c NFM nuti aNei ghbour thi s[
int mnutial ndex,

int index
1 {get; set;}
Parameters
minutial ndex The index of the specified minutia.
index The index of the specified neighbour minu-
tiato retrieve from the collection.

Property value

A NFMinutiaNeighbour structure of specified neighbour minutia.
See Also

NFMinutiaNeighbour | >Count

5.4.1.6.3. GetCount Method

Retrieves the number of minutia neighbours at the specified index.

public int GetCount(
int mnutial ndex

DE

Parameters

m nuti al ndex The index of the minutia

Return Values
The number of the minutia neighbours.
5.4.1.6.4. GetEnumerator Method

Returns an enumerator that can be used to iterate through the MinutiaNeighboursCollection.
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public | Enunerator Get Enunmerator();

Return Values

An |Enumerator that represents the minutia neighbours collection.

5.4.1.7. NFCore Struct

The structure contains information of core.

public struct NFCore

Constructors
NFCore Constructor Initializes a new instance of the NFCor e
structure.
Properties
Angle Gets or sets Angle of core.
RawAngle Gets or setsraw angle of core
X Gets or setsy coordinate of core.
Y Gets or sets x coordinate of core.

5.4.1.7.1. NFCore Constructor
5.4.1.7.1.1. NFCore(ushort, ushort)

Initializes a new instance of the NFCore structure.

publ i ¢ NFCor e(

ushort x,
ushort y
DE
Parameters
ushort The x - coordinate of the core.
ushort They - coordinate of the core.
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5.4.1.7.1.2. NFCore(ushort x, ushort y, int angle)

publ i ¢ NFCor e(

ushort x,
ushort vy,
int angle
)i
Parameters
X The X - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.

5.4.1.7.1.3. NFCore(ushort x, ushort y, double angle)

publ i ¢ NFCor e(
ushort x,
ushort vy,
doubl e angl e

Parameters
X The x - coordinate of the core.
y They - coordinate of the core.
angl e The angle of the core.

5.4.1.7.2. Angle Property

Gets or sets Angle of core.

public double Angle {get; set;}

Property value

The angle of the core.

5.4.1.7.3. RawAngle Property
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Gets or setsraw angle of core

public int RawAngle {get; set}

Property value
The raw angle of the core.
Remarks

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

The value of -1 can be specified if the angle of the core is unknown.
5.4.1.7.4. X Property

Gets or setsy coordinate of core.

public int X {get; set;}

Property value

They coordinate of the core.

Remarks

The x coordinate of the core is specified in pixels at Resolution and X * [NFRecord horizont-

al resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

5.4.1.7.5. Y Property

Gets or sets x coordinate of core.

public int Y {get; set;}

Property value

They coordinate of the core.

Remarks

They coordinate of the core is specified in pixels at Resolution and Y * [NFRecord vertical

resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

5.4.1.8. NFDelta Struct
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The structure contains information of delta.

public struct NFDelta

Constructors
NFDelta Constructor Initializes a new instance of the NFDelta
structure.
Properties
Anglel Gets or setsthefirst angle of delta.
Angle2 Gets or sets the second angle of delta.
Angle3 Gets or setsthe third angle of delta.
RawAnglel Gets or setsthe first row angle of the delta.
RawAngle2 Gets or sets the second row angle of the
delta.
RawAngle3 Gets or setsthe third row angle of the delta.
X Gets or sets x coordinate of delta.
Y Gets or setsy coordinate of delta.

5.4.1.8.1. NFDelta Constructor
Initializes a new instance of the NFDelta structure.

5.4.1.8.1.1. NFDelta(ushort x, ushort y)

publ i c NFDel t a(

ushort x,
ushort y
DE
Parameters
X The x - coordinate of the delta.
y They - coordinate of the delta
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5.4.1.8.1.2. NFDelta(ushort x, ushort y, int anglel, int angle2, int angle3)

publ i c NFDel t a(

ushort x,

ushort vy,

int anglel,

int angl e2,

int angl e3
i
Parameters
X The x - coordinate of the delta.
y They - coordinate of the delta.
angl el Thefirst angle of the delta
angl e2 The second angle of the delta.
angl e3 The third angle of the delta.

5.4.1.8.1.3. NFDelta(ushort x, ushort y, double anglel, double angle2, double

angle3)

publ i c NFDel t a(
ushort x,
ushort vy,
doubl e angl el
doubl e angl e2,
doubl e angl e3

Parameters
X The x - coordinate of the delta.
y They - coordinate of the delta.
angl el Thefirst angle of the delta
angl e2 The second angle of the delta.
angl e3 The third angle of the delta.

5.4.1.8.2. Anglel Property
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Gets or setsthefirst angle of delta.

public double Anglel {get; set;}

Property value
Thefirst angle of the delta
Remarks

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

The value of -1 can be specified if the first angle of the deltais unknown.
5.4.1.8.3. Angle2 Property

Gets or sets the second angle of delta.

public double Angle2 {get; set;}

Property value
The second angle of the delta.
Remarks

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

The value of -1 can be specified if the first angle of the deltais unknown.
5.4.1.8.4. Angle3 Property

Gets or setsthe third angle of delta.

public doubl e Angle3 {get; set;}

Property value
The third angle of the delta.
Remarks

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

The value of -1 can be specified if the first angle of the deltais unknown.
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5.4.1.8.5. RawAnglel Property

public int RawAngl el {get; set;}

Property value

The first raw angle of the delta.

5.4.1.8.6. RawAngle2 Property
public int RawAngl e2 {get; set;}

Property value
The second raw angle of the delta.

5.4.1.8.7. RawAngle3 Property

public int RawAngl e3 {get; set;}

Property value
The third raw angle fog the delta.
5.4.1.8.8. X Property

Gets or sets x coordinate of delta

public int X {get; set;}

Property value

The x coordinate of the delta.

Remarks

The x coordinate of the deltais specified in pixels at Resolution and X * [NFRecord horizont-

a resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

5.4.1.8.9. Y Property

Gets or setsy coordinate of delta.

public int Y {get; set;}
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Property value
The x coordinate of the delta.
Remarks

They coordinate of the deltais specified in pixels at Resolution and Y * [NFRecord vertical
resolution] / Resol ut i on can not be greater than MaxDimension or NFRecord width
minus one.

5.4.1.9. NFDoubleCore Struct

The structure contains information of double core.

public struct NFDoubl eCore

Constructors
NFDoubleCore Constructor Initializes a new instance of the NF-
Doubl eCor e structure.
Properties
X Gets or sets x coordinate of the double core.

Gets or setsy coordinate of the double core.

5.4.1.9.1. NFDoubleCore Constructor

publ i ¢ NFDoubl eCore(ushort x, ushort vy);

Parameters
X The x - coordinate of the double core.
y They - coordinate of the double core.

5.4.1.9.2. X Property

Gets or sets x coordinate of the double core.

public int X {get; set;}
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Property value
The X coordinate of the double core.
5.4.1.9.3. Y Property

Gets or setsy coordinate of the double core.

public int Y {get; set;}

Property value

The Y coordinate of the double core.

5.4.1.10. NFMinutia Struct

The structure contains information of minutia.

public struct NFM nutia

Constructors
NFMinutia Constructor Initializes a new instance of the NFMinutia
structure.
Properties
Angle Gets or sets the angle of the minutia.
Curvature C_;ets or sets the ridge curvature near minu-
tia
G Gets or sets the G (ridge density) near minu-
tia
Quality Gets or sets quality of the minutia.
RawAngle Gets or sets the raw angle of the minutia.
Type Gets or setsthe type of the minutia.
X Gets or sets x coordinate of the minutia.
Y Gets or setsy coordinate of the minutia.

5.4.1.10.1. NFMinutia Constructor
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Initializes a new instance of the NFMinutia structure.

5.4.1.10.1.1. NFMinutia(ushort x, ushort y, NFMinutiaType type, byte angle)

public NFM nuti a(

ushort x,

ushort vy,

NFM nut i aType type

byte angl e
i
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

5.4.1.10.1.2. NFMinutia(ushort x, ushort y, NFMinutiaType type, double angle)

public NFM nuti a(
ushort x,
ushort vy,
NFM nut i aType type
doubl e angl e

Parameters

X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.

5.4.1.10.1.3. NFMinutia(ushort x, ushort y, NFMinutiaType type, byte angle,
byte quality, byte curvature, byte g)

public NFM nuti a(
ushort X,
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ushort vy,

NFM nut i aType type

byte angl e,

byte quality,

byte curvature

byte g
);
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
qual ity The quality of the minutia.
curvature The ridge curvature near minutia.
g The G (ridge density) near minutia.

5.4.1.10.1.4. NFMinutia(ushort x, ushort y, NFMinutiaType type, double angle,

byte quality, byte curvature, byte g)

public NFM nuti a(
ushort X,
ushort vy,

NFM nut i aType type

doubl e angl e,

byte quality,

byte curvature

byte g
);
Parameters
X The x - coordinate of the minutia.
y They - coordinate of the minutia.
type One of the NFMinutiaType values.
angl e The angle of the minutia.
qual ity The quality of the minutia.
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curvature The ridge curvature near minutia.

g The G (ridge density) near minutia.

5.4.1.10.2. Angle Property

Gets or sets the angle of the minutia.

public double Angle {get; set;}

Property value
The angle of the minutia.

Remarks

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

can not be greater than 256 minus one.
5.4.1.10.3. Curvature Property

Gets or sets the ridge curvature near minutia.

public byte Curvature {get; set;}

Property value

The ridge curvature near minutia.

Remarks

If curvature of the minutiais unknown it must be set to 255.
5.4.1.10.4. G Property

Gets or setsthe G (ridge density) near minutia.

public byte G {get; set;}

Property value
The G (ridge density) near minutia.
Remarks

If G of the minutiais unknown it must be set to 255.
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5.4.1.10.5. Quality Property

Gets or sets quality of the minutia.

public byte Quality {get; set;}

Property value
The quality of the minutia.

Remarks

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

of the minutiais.
If quality of the minutiais unknown it must be set to zero.
5.4.1.10.6. RawAngle Property

Gets or setsthe raw angle of the minutia.

public byte RawAngl e {get; set;}

Property value
The raw angle of the minutia.
5.4.1.10.7. Type Property

Gets or sets the type of the minutia.

public NFM nuti aType Type {get; set;}

Property value
One of the NFMinutiaType values.
5.4.1.10.8. X Property

Gets or sets x coordinate of the minutia

public int X {get; set;}

Property value

The X coordinate of the minutia
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Remarks
The x coordinate of the minutiais specified in pixelsat Resol ut i on and X* [NFRecord

horizontal resolution] / Resol ut i on can not be greater than MaxDi nensi on or NFRe-
cord width minus one.

5.4.1.10.9. Y Property

Gets or setsy coordinate of the minutia.

public int Y {get; set;}

Property value

TheY coordinate of the minutia

Remarks

They coordinate of the minutiais specified in pixelsat Resol ut i on and Y * [NFRecord

vertical resolution] / Resol ut i on can not be greater than MaxDi nensi on or NFRecord
width minus one.

5.4.1.11. NFMinutiaNeighbour Struct

The structure contains information of minutia neighbour.

public struct NFM nuti aNei ghbour

Constructors
NFMinutiaNeighbour Constructor Initializes a new instance of the NFM nu-
t i aNei ghbour structure.
Fields
Empty Represents a minutia neighbour that is null
reference.
Properties
Index Gets or sets the index of minutia neighbour.
RidgeCount Gets or sets the ridge count between the
minutia and minutia neighbour.
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5.4.1.11.1. NFMinutiaNeighbour Constructor

publ i c NFM nuti aNei ghbour (
int index,
byt e ri dgeCount

Parameters
i ndex The index of neighbour.
ri dgeCount The ridge count of neighbour.

5.4.1.11.2. Empty Field

Represents a NFMinutiaNeighbour that is anull reference.

public static readonly NFM nuti aNei ghbour Enpty;

5.4.1.11.3. Index Property

Gets or sets the index of minutia neighbour.

public int Index {get; set;}

Property value
The index of minutia neighbour.
5.4.1.11.4. RidgeCount Property

Gets or sets the ridge count between the minutia and minutia neighbour.

public int R dgeCount {get; set;}

Property value
The ridge count between the minutia and minutia neighbour.
5.4.1.12. NFImpressionType Enumeration

Specifies the impression types.

publ i ¢ enum NFI npr essi onType
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Members

Member name

Description

Latentlmpression

Latent impression fingerprint.

LatentLift Latent lift fingerprint.
L atentPhoto Latent photo fingerprint.
LatentTracing Latent tracing fingerprint.

LiveScanContactless

Live-scanned fingerprint using contactless
device.

LiveScanPlain

Live-scanned plain fingerprint.

LiveScanRolled

Live-scanned rolled fingerprint.

NonliveScanPlain

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

NonliveScanRolled

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

Swipe

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

5.4.1.13. NFMinutiaFormat Enumeration

Specifies formats of minutia. This enumeration allows a bitwise combination of its member

values.

publ i ¢ enum NFM nut i aFor nat

Members

Member name

Description

HasCurvature If near minutiaisridge curvature
HasG If near minutiais G(ridge density).
HasQuality The quality of the minutia.

5.4.1.14. NFMinutiaType Enumeration
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Specifies types of minutia.

publ i c enum NFM nuti aType

Members
Member name Description
Bifurcation The minutiathat is a bifurcation of aridge.
End The minutiathat is an end of aridge.
Unknown The type of the minutiais unknown.

5.4.1.15. NFPatternClass Enumeration

Specifies pattern class of the fingerprint.

publ i ¢ enum NFPatt er nCl ass

Members
Member name Description
Accidenta Whorl Accidental whorl pattern class.
Amputation Amputation. Pattern classis not available.
Central PocketL oop Central pocket |oop pattern class.
Doublel oop Double loop pattern class.
L eftSlantLoop Left dlant loop pattern class.
PlainArch Plain arch pattern class.
PlainWhorl Plain whorl pattern class.
RadialLoop Radia loop pattern class.
RightSlantL oop Right slant loop pattern class.
Scar Scar. Pattern classis not available.
TentedArch Tented arch pattern class.
UlnarLoop Ulnar loop pattern class.
Unknown Unknown pattern class.
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Member name Description
Whorl Whorl pattern class.
Remarks

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

5.4.1.16. NFPosition Enumeration
Specifies finger position.

publ i ¢ enum NFPosi tion

Members
Member name Description
Leftindex Index finger of the left hand.
LeftLittle Little finger of the left hand.
LeftMiddle Middle finger of the left hand.
LeftRing Ring finger of the left hand.
LeftThumb Thumb of the left hand.
RightThumb Thumb of the right hand.
Rightlndex Index finger of the right hand.
RightLittle Little finger of the right hand.
RightMiddle Middle finger of the right hand.
RightRing Ring finger of the right hand.
Unknown Unknown finger.

5.4.1.17. NFRidgeCountsType Enumeration

Specifies type of ridge counts contained in NFRecord.

publ i ¢ enum NFRi dgeCount sType

Members
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Member name Description

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

EightNeighbourswWithlndexes The NFRecord contains ridge counts to
eight neighbours of each minutia.

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

angle.

FourNeighboursWithlndexes The NFRecord contains ridge counts to four
neighbours of each minutia.

None The NFRecord does not contain ridge
counts.

Unspecified For internal use.

5.5. Neurotec.Biometrics.NFTemplate Library

Provides functionality for packing, unpacking and editing Neurotechnol ogija Fingers Tem-
plates.

DLL: Neurotec. Bionmetrics. NFTenpl ate. dl .

Namespaces
Neurotec.Biometrics Provides functionality for packing, unpack-
ing and editing Neurotechnologija Fingers
Templates (NFTemplates).

5.5.1. Neurotec.Biometrics Namespace

Provides functionality for packing, unpacking and editing Neurotechnol ogija Fingers Tem-
plates (NFTemplates).

Classes
Class Description
NFTemplate Provides methods for packing, unpacking
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Class Description
and editing Neurotechnologija Fingers Tem-
plates (NFTemplates).
NFTemplate.RecordCollection Represents the collection of NFRecord.
NFTemplatelnfo For internal use.
5.5.1.1. NFTemplate Class
Constructors
NFTemplate Constructor Initializes a new instance of the NFTem
pl at e class.
Properties
Handle Gets handle to unmanaged NFTenpl at e
object.
Records Gets Records collection.
Methods
CalculateSize Calculates NFTenpl at e size.
Check Checksif format of packed NFTenpl at e
format is correct.
Clone Creates NFTenpl at e object from another
NFTenpl at e object.
Dispose Releases the resources used by NFTemplate.
FromHandle Creates NFTenpl at e object from handle.
GetRecordCount Retrieves records count.
GetSize Calculates packed size of NFTenpl at e ob-
ject.
Pack Creates NFTenpl at e object with NFRe-
cor d objects and packsinto byte array.
Save Packs NFTenpl at e object to byte array.
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Unpack Unpacks NFTenpl at e object.
Constants
DIlIName Name of DLL containing unmanaged part of
this class.
FlagProcessFirstRecordOnly The flag indicating whether only the first

finger record should be unpacked or packed
while unpacking or packing NFTemplate.

MaxRecordCount The maximum number of finger records
NFTemplate can contain.

5.5.1.1.1. NFTemplate Constructor

5.5.1.1.1.1. NFTemplate();

public NFTenpl at e()

5.5.1.1.1.2. NFTemplate(byte[] buffer)

Creates NFTemplate object from packed NFTemplate object.

publ i c NFTenpl at e(
byte[] buffer

DE

Parameters
buf fer A byte array with packed NFTemplate ob-
jects.
See Also
Pack | Save

5.5.1.1.1.3. NFTemplate(byte[] buffer, uint flags)

Creates NFTemplate object from packed NFTemplate object. Behavior is controlled through
flags.

publ i c NFTenpl at e(
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byte[] buffer,
uint flags

Parameters
buf f er A byte array with packed NFTemplate ob-
jects.
fl ags Bitwise combination of zero or more flags
that controls behavior of the constructor.
See Also
Pack | Save

5.5.1.1.1.4. NFTemplate(byte[] buffer, out NFTemplatelnfo info)

Creates NFTemplate object from packed NFTemplate object.

publ i c NFTenpl at e(
byte[] buffer,
out NFTenpl atelnfo info

Parameters
buf fer A byte array with packed NFTemplate ob-
jects.
info NFTemplatel nfo object.
See Also
Pack | Save

5.5.1.1.1.5. NFTemplate(byte[] buffer, uint flags, out NFTemplatelnfo info)

Creates NFTemplate object from packed NFTemplate object. Behavior is controlled through
flags.

publ i c NFTenpl at e(
byte[] buffer,
uint flags,
out NFTenpl atelnfo info
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Parameters
buf f er A byte array with packed NFTemplate ob-
jects.
flags Bitwise combination of zero or more flags
that controls behavior of the constructor.
info NFTemplatel nfo object.
See Also
Pack | Save

5.5.1.1.2. Handle Property

Gets handle to unmanaged NFTenpl at e object.

public IntPtr Handl e {get;}

Property value

A handle to unmanaged NFTenpl at e object.
See Also

FromHandle

5.5.1.1.3. Records Property

Gets Records collection.

publ i c NFTenpl at e. Recor dCol | ecti on Records {get;}

Property value

A NFTemplate.RecordCollection collection.
See Also

NFTemplate.RecordCollection | NFRecord
5.5.1.1.4. CalculateSize Method

CalculatesNFTenpl at e size.

public static int Cal cul ateSi ze(
int[] recordSizes
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Parameters

recordSi zes

An array that contains NFRecor ds sizes.

Return Values

A size of records.

See Also

NFRecord

5.5.1.1.5. Check Method

Checksif format of packed NFTenpl at e format is correct.

5.5.1.1.5.1. Check(byte[] buffer)

Checksif format of packed NFTenpl at e format is correct.

public static void Check(
byte[] buffer

DE

Parameters

buf f er

A byte array with packed NFTenpl at e.

Return Values

t rue if NFTenpl at e format is correct, f al se otherwise.

5.5.1.1.5.2. Check(IntPtr buffer, int bufferSize)

Checksif format of packed NFTenpl at e format is correct.

public static void Check(
IntPtr buffer,
int bufferSize

Parameters
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buf fer Pointer to memory buffer that contains
packed NFTenpl at e.
bufferSi ze Size of memory buffer that contains packed

NFTenpl at e.

Return Values

true if NFTenpl at e format is correct, f al se otherwise.

5.5.1.1.6. Clone Method

Creates NFTenpl at e object from another NFTenpl at e object.

public object C one();

Return Values

A NFTemplate object.

See Also

NFTemplate

5.5.1.1.7. Dispose Method

Releases the resources used by NFTemplate.

public void Dispose();

See Also
NFTemplate
5.5.1.1.8. FromHandle Method

Creates NFTenpl at e object from handle.

public static NFTenpl ate FronHandl e(
IntPtr handl e

DE

Parameters

handl e

Handle to unmanaged NFTenpl at e ob-
ject.
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Return Values

A NFTemplate object.

See Also

NFTemplate | Handle

5.5.1.1.9. GetRecordCount Method
Retrieves records count.

5.5.1.1.9.1. GetRecordCount(byte[] buffer)

Retrieves records count.
public static int GetRecordCount (

byte[] buffer
)

Parameters

buf f er A byte array with NFTenpl at e.

Return Values

Records count.

See Also

NFRecord

5.5.1.1.9.2. GetRecordCount(IntPtr buffer, int bufferSize)

Retrieves records count.

public static int GetRecordCount (
IntPtr buffer,
int bufferSize

Parameters
buf fer Pointer to memory buffer that contains
packed NFTenpl at e.
bufferSi ze Size of memory buffer that contains packed
NFTenpl at e.
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Return Values

Records count.

See Also

NFRecord

5.5.1.1.10. GetSize Method

Calculates packed size of NFTenpl at e object.
5.5.1.1.10.1. GetSize()

Calculates packed size of NFTenpl at e object.

public int GetSize();

Return Values
Size of NFTenpl at e object.
5.5.1.1.10.2. GetSize(uint flags)

Calculates packed size of NFTenpl at e object. Behavior is controlled through flags.
public int GetSize(

uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

Size of NFTenpl at e object.

5.5.1.1.11. Pack Method

Creates NFTenpl at e object with NFRecor d objects and packsinto byte array.
5.5.1.1.11.1. Pack(params byte[][] records)

Packs NFRecor d objectsinto byte array.

public static byte[] Pack(
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parans byte[][] records

Parameters

records A byte array of NFRecor d objects byte ar-
rays.

Return Values

A byte array with packed NFTenpl at e objects.

See Also

NFRecord | Save

5.5.1.1.11.2. Pack(IntPtr[] records, int[] recordSizes)

Packs NFRecor d abjectsinto byte array from memory buffer.

public static byte[] Pack(
IntPtr[] records,
int[] recordSizes

Parameters
records Pointer to NFRecord objects array.
recordSi zes An array that contains NFRecord objects
Sizes.

Return Values

A byte array with packed NFTenpl at e object.
See Also

NFRecord | Save

5.5.1.1.12. Save Method

Packs NFTenpl at e object to byte array.

5.5.1.1.12.1. Save()
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Saves NFTenpl at e object to byte array.

public byte[] Save();

Return Values

A byte array with packed NFTenpl at e object.
See Also

Pack

5.5.1.1.12.2. Save(uint flags)

Packs NFTenpl at e object to byte array. Behavior is controlled through flags.

public byte[] Save(
uint flags

DE

Parameters

fl ags Bitwise combination of zero or more flags
that control behavior of the method.

Return Values

A byte array with packed NFTenpl at e object.
See Also

Pack

5.5.1.1.13. Unpack Method

Unpacks NFTenpl at e object.

5.5.1.1.13.1. int Unpack(IntPtr buffer, int bufferSize, out byte majorVersion, out
byte minorVersion, out uint size, out byte headerSize, out IntPtr[] records, out
int[] recordSizes)

Unpacks NFTenpl at e object from memory buffer.

public static int Unpack(
IntPtr buffer,
int bufferSize,
out byte nmmj or Versi on,
out byte m nor Versi on,
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out
out
out
out

uint size,

byt e header Si ze,
IntPtr[] records,
int[] recordSizes

Parameters

buf f er Pointer to memory buffer that contains
packed NFTenpl at e object.

bufferSi ze Size of memory buffer that contains packed
NFTenpl at e.

maj or Ver si on Major version of NFTenpl at e.

m nor Ver si on Minor version of NFTenpl at e.

si ze The size of buffer from header of packed
NFTemplate. Thissizeisequal to buffer-
Size.

header Si ze The size of packed NFTemplate header size.

records The array of NFRecords.

recordSi zes An array that contains NFRecor d sizes.

Return Values

The recourds count.

See Also

NFRecord | Pack

5.5.1.1.13.2. void Unpack(IntPtr buffer, int bufferSize, out byte majorVersion,
out byte minorVersion, out uint size, out byte headerSize, out byte[][] records)

Unpacks NFTenpl at e object from memory buffer.

public static void Unpack(
IntPtr buffer,

int
out
out
out
out
out

buf ferSize,

byt e maj or Ver si on,
byt e m nor Ver si on,
ui nt si ze,

byt e headerSi ze,
byte[][] records
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Parameters
buf f er Pointer to memory buffer that contains
packed NFTenpl at e object.
bufferSi ze Size of memory buffer that contains packed

NFTenpl at e.

maj or Ver si on

Major version of NFTenpl at e.

m nor Ver si on

Minor version of NFTenpl at e.

si ze

The size of buffer from header of packed
NFTemplate. Thissizeisequal to buffer-
Size.

header Si ze

The size of packed NFTemplate header size.

records

A byte array that contains NFRecor d ob-

jects bytes arrays.

See Also
NFRecord | Pack

5.5.1.1.13.3. int Unpack(byte[] buffer, out byte majorVersion, out byte
minorVersion, out uint size, out byte headerSize, out IntPtr[] records, out int][]
recordSizes)

Unpacks NFTenpl at e object from byte array.

public static int Unpack(
byte[] buffer,
out byte nmj or Versi on,
out byte m nor Versi on,
out uint size,
out byte headerSi ze,
out IntPtr[] records,
out int[] recordSizes

Parameters

buf f er Byte array that contains packed NFTem
pl at e object.

maj or Ver si on Major version of NFTenpl at e.

m nor Ver si on Minor version of NFTenpl at e.
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si ze

The size of buffer from header of packed
NFTemplate. This sizeisequal to buffer-
Size.

header Si ze

The size of packed NFTemplate header size.

recor ds

The array of NFRecords.

recordSi zes

An array that contains NFRecor d sizes.

Return Values

The recourds count.

See Also

NFRecord | Pack | Save

5.5.1.1.13.4. void Unpack(byte[] buffer, out byte majorVersion, out byte
minorVersion, out uint size, out byte headerSize, out byte[][] records)

Unpacks NFTenpl at e object from byte array.

public static void Unpack(
byte[] buffer,

out
out
out
out
out

Parameters

byt e maj or Ver si on,
byt e m nor Ver si on,

uint size,
byt e headerSi ze,
byte[][] records

buf f er

Byte array that contains packed NFTem
pl at e object.

maj or Ver si on

Major version of NFTenpl at e.

m nor Ver si on

Minor version of NFTenpl at e.

si ze

The size of buffer from header of packed
NFTemplate. Thissizeisequal to buffer-
Size.

header Si ze

The size of packed NFTemplate header size.

records

A byte array that contains NFRecor d ob-
jects bytes arrays.
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See Also

NFRecord | Pack | Save

5.5.1.2. NFTemplate.RecordCollection Class

Properties
Capacity Gets or sets the number of elements that the
RecordCollection can contain.
[tem Gets the member from collection by index.
Methods
Add Adds an object to the end of the RecordCol-
lection.
AddCopy Copies NFRecord object to the NFTem-
plate.RecordCollection.

5.5.1.2.1. Capacity Property

Gets or sets the number of elements that the RecordCollection can contain.

public int Capacity {get; set;}

Property value
The number of elements that the NFTenpl at e. Recor dCol | ect i on can contain.
5.5.1.2.2. NFTemplate.RecordCollection.ltem Property

Gets the member from collection by index.
public NFRecord this|

int index
1 {get;}

Property value

A NFRecord object.

5.5.1.2.3. Add Methods

Copyright © 2006 Neurotechnologija 392



Reference ((NET)

Adds an object to the end of the RecordCollection.

5.5.1.2.3.1. Add(byte[] buffer)

publ i c NFRecord Add(
byte[] buffer

DE

Parameters

buf f er The packed NFRecord object.

Return Values

The added to the collection NFRecord object.
See Also

NFRecord

5.5.1.2.3.2. Add(byte[] buffer, uint flags)

publ i c NFRecord Add(
byte[] buffer,
uint flags

Parameters
buf f er The packed NFRecord object.
flags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values
The added to the collection NFRecord object.
See Also

NFRecord

5.5.1.2.3.3. Add(ushort width, ushort height, ushort horzResolution, ushort ver-

tResolution)
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publ i c NFRecord Add(
ushort wi dth,
ushort hei ght,
ushort horzResol uti on,
ushort vertResol ution

Parameters
wi dt h The width of fingerprint image.
hei ght The height of fingerprint image.
hor zResol uti on The horizontal resolution of fingerprint im-
age.
vert Resol ution The vertical resolution of fingerprint image.

Return Values

The added to the collection NFRecord object.
See Also

NFRecord

5.5.1.2.3.4. Add(ushort,ushort,ushort,ushort,uint)

publ i c NFRecord Add(
ushort wi dth,
ushort hei ght,
ushort horzResol uti on,
ushort vertResol uti on,

uint flags

);

Parameters

wi dt h The width of fingerprint image.

hei ght The height of fingerprint image.

hor zResol uti on The horizontal resolution of fingerprint im-

age.

vert Resol ution The vertical resolution of fingerprint image.
flags Bitwise combination of zero or more flags
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that controls behavior of the method.

Return Values

The added to the collection NFRecord object.
See Also

NFRecord

5.5.1.2.4. AddCopy Method

Copies NFRecord object to the NFTemplate.RecordCollection.

publ i c NFRecord AddCopy(
NFRecord srcRecord

DE

Parameters

srcRecord The NFRecord object.

Return Values
The copied to the collection NFRecord object.
See Also

NFRecord

5.6. Neurotec.Biometrics.NTemplate Library

Provides functionality for packing, unpacking and editing Neurotechnologija Templates.

DLL: Neurotec. Bionetrics. NTenpl ate. dl |.

Namespaces

Neurotec.Biometrics Provides functionality for packing, unpack-

plates.

ing and editing Neurotechnologija Tem-

5.6.1. Neurotec.Biometrics Namespace
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Provides functionality for packing, unpacking and editing Neurotechnologija Templ ates.

Classes
Class Description
NTemplate Provides functionality for packing, unpack-
ing and editing Neurotechnologija Tem-
plates (NTemplates).
NTemplatelnfo For internal use.

5.6.1.1. NTemplate Class

Constructors

NTemplate Constructor

Initializes a new instance of the NTem
pl at e class.

Properties
Fingers Gets NFTemplate object.
Handle Gets handle to unmanaged NTenpl at e ob-
ject.
Methods
AddFingers Creates new NFTemplate object.
AddFingersCopy Creates one NFTemplate object from anoth-
er.
CalculateSize Calculates NTenpl at e size.
Check Checksif format of packed NTenpl at e
format is correct.
Clear Removes all NFRecor d objects.
Clone Creates NTenpl at e object from another
NTenpl at e object.
Dispose Releases the resources used by NTem

pl at e.
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FromHandle Creates NTenpl at e object from handle.

GetSize Calculates packed size of NFTemplate ob-
ject.

Pack Packs packed fingers template as NTemplate

into the specified memory buffer.

RemoveFingers

Removes fingers template from the NTem-
plate.

Save Packs NTenpl at e object to byte array.
Unpack Unpacks packed fingers template from the
packed NTemplate.
Constants
DIlIName Name of DLL containing unmanaged part of

this class.

5.6.1.1.1. NTemplate Constructor

Initializes a new instance of the NTenpl at e class.

5.6.1.1.1.1. NTemplate()

Initializes a new instance of the NTenpl at e class.

public NTenpl ate();

5.6.1.1.1.2. NTemplate(byte[] buffer)

Initializes a new instance of the NTenpl at e class from byte array.

publ i ¢ NTenpl at e(
byte[] buffer

DE

Parameters

buf fer

Byte array that contains packed NTem
pl at e.
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See Also
Pack | Save
5.6.1.1.1.3. NTemplate(byte[] buffer, uint flags)

Initializes a new instance of the NTenpl at e class from byte array. Behavior is controlled
through flags.

publ i c NTenpl at e(
byte[] buffer,

uint flags
i
Parameters
buf fer Byte array that contains packed NTem
pl at e.
fl ags Bitwise combination of zero or more flags
that controls behavior of the constructor.
See Also
Pack | Save

5.6.1.1.1.4. NTemplate(byte[] buffer, out NTemplatelnfo info)

Initializes a new instance of the NTenpl at e class from byte array.

publ i ¢ NTenpl at e(
byte[] buffer,
out NTenpl atelnfo info

Parameters
buf f er Byte array that contains packed NTem
pl at e.
info The FMRecor dl nf o object.
See Also
Pack | Save

Copyright © 2006 Neurotechnologija 398



Reference ((NET)

5.6.1.1.1.5. NTemplate(byte[] buffer, uint flags, out NTemplatelnfo info)

Initializes a new instance of the NTenpl at e class from byte array. Behavior is controlled
through flags.

publ i c NTenpl at e(
byte[] buffer,
uint flags,
out NTenpl atelnfo info

Parameters
buf f er Byte array that contains packed NTem
pl at e.
flags Bitwise combination of zero or more flags
that controls behavior of the constructor.
info The FMRecor dl nf o object.
See Also
Pack | Save

5.6.1.1.2. Fingers Property

Gets NFTemplate object.

public NFTenpl ate Fingers {get;}

Property value

A NFTemplate object.

See Also

NFTemplate

5.6.1.1.3. Handle Property

Gets handle to unmanaged NTenpl at e object.

public IntPtr Handle {get;}

Property value
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A handle to unmanaged NTenpl at e object.
See Also

FromHandle

5.6.1.1.4. AddFingers Methods
Creates new NFTemplate object.

5.6.1.1.4.1. AddFingers()

public NFTenpl ate AddFi ngers();

Return Values

A NFTemplate object.

See Also

NFTemplate

5.6.1.1.4.2. AddFingers(byte[] buffer)

Creates new NFTemplate object from packed NFTempl ate object.

public NFTenpl at e AddFi nger s(
byte[] buffer
);

Parameters

buf f er The packed NFTemplate object.

Return Values

The NFTemplate object.

See Also

NFTemplate

5.6.1.1.4.3. AddFingers(byte[] buffer, uint flags)

Creates new NFTemplate object from packed NFTemplate object.

publ i c NFTenpl at e AddFi nger s(
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byte[] buffer,

uint flags
IE
Parameters
buf f er The packed NFTemplate object.
flags Bitwise combination of zero or more flags

that controls behavior of the method.

Return Values

The NFTemplate object.
See Also

NFTemplate

5.6.1.1.5. AddFingersCopy Method

Creates one NFTemplate object from another.

publ i c NFTenpl at e AddFi nger sCopy (
NFTenpl at e srcFi ngers

DE

Parameters

srcFi ngers

The NFTemplate object.

Return Values

The NFTemplate object.

See Also

NFTemplate

5.6.1.1.6. CalculateSize Method

CalculatesNTenpl at e size.

public static int Calcul ateSi ze(
int fingersTenpl ateSize

DE
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Parameters

fingersTenpl at eSi ze Size of packed NFTemplate.

Return Values

The size of packed NTemplate.

See Also

NFTemplate | Pack

5.6.1.1.7. Check

Checksif format of packed NTenpl at e format is correct.
5.6.1.1.7.1. Check(byte[] buffer)

Checksif format of packed NTenpl at e format is correct.
public static void Check(

byte[] buffer
)

Parameters

buf f er Byte array that contains packed NTem
pl at e.

Return Values

true if NTenpl at e format is correct; f al se otherwise.
See Also

Pack | Save

5.6.1.1.7.2. Check(IntPtr buffer, int bufferSize)

Checksif format of packed NTenpl at e format is correct.

public static void Check(
IntPtr buffer,
int bufferSize
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Parameters
buf f er Pointer to memory buffer that contains
packed NTenpl at e.
bufferSi ze Size of memory buffer that contains packed
NTenpl at e.

Return Values

t rue if NTenpl at e format is correct; f al se otherwise.
See Also

Pack | Save

5.6.1.1.8. Clear Method

Removes all NFRecor d objects.

public void dear();

See Also
NFRecord
5.6.1.1.9. Clone Method

Creates NTenpl at e object from another NTenpl at e object.

public virtual object Cone();

Return Values
A NTenpl at e object.
5.6.1.1.10. Dispose Method

Releases the resources used by NTenpl at e.

public void Dispose();

5.6.1.1.11. FromHandle Method

Creates NTenpl at e object from handle.

public static NTenpl ate FronHandl e(
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IntPtr handl e

Parameters

handl e Handle to unmanaged NTenpl at e object.

Return Values

A NTemplate object.

See Also

Handle

5.6.1.1.12. GetSize Methods
Calculates packed size of NFTemplate object.
5.6.1.1.12.1. GetSize()

Calculates packed size of NFTemplate object.

public int GetSize();

Return Values
Size of NTenpl at e object.
5.6.1.1.12.2. GetSize(uint flags)

Calculates packed size of NFTemplate object. Behavior is controlled through flags.
public int CetSize(

uint flags

)

Parameters

fl ags Bitwise combination of zero or more flags
that controls behavior of the method.

Return Values

Size of NTenpl at e object.
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5.6.1.1.13. Pack Methods
Packs packed fingers template as NTemplate into the specified memory buffer.

5.6.1.1.13.1. Pack(byte[] fingersTemplate)

public static byte[] Pack(
byte[] fingersTenplate
);

Parameters

fingersTenpl at e The byte array with packed NFTemplate.

Return Values

A byte array with packed NTenpl at e objects.
See Also

NFTemplate | Save | Unpack

5.6.1.1.13.2. Pack(IntPtr fingersTemplate, int fingersTemplateSize)

public static byte[] Pack(
IntPtr fingersTenpl ate,
int fingersTenpl ateSi ze

Parameters
fingersTenpl ate Pointer to memory buffer.
fingersTenpl at eSi ze The fingers template size.

Return Values

A byte array with packed NTenpl at e objects.
See Also

NFTemplate | Save | Unpack

5.6.1.1.14. RemoveFingers Method
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Removes fingers template from the NTempl ate.

public void RenmoveFi ngers();

See Also

NFTemplate | AddFingers | AddFingersCopy
5.6.1.1.15. Save Methods

Packs NTenpl at e object to byte array.
5.6.1.1.15.1. Save()

Packs NTenpl at e object to byte array.

public byte[] Save();

Return Values

A byte array with packed NTenpl at e object.
See Also

Pack

5.6.1.1.15.2. Save(uint flags)

Packs NTenpl at e object to byte array. Behavior is controlled through flags.

public byte[] Save(
uint flags

DE

Parameters

flags Bitwise combination of zero or more flags
that control behavior of the method.

Return Values
A byte array with packed NTenpl at e object.
See Also

Pack
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5.6.1.1.16. Unpack Methods
Unpacks packed fingers template from the packed NTemplate.

5.6.1.1.16.1. Unpack(IntPtr buffer, int bufferSize, out byte majorVersion, out
byte minorVersion, out uint size, out byte headerSize, out IntPtr fingersTem-
plate, out int fingersTemplateSize)

Unpacks NTenpl at e object from memory buffer.

public static void Unpack(
IntPtr buffer,
int bufferSize,
out byte nmj or Versi on,
out byte m nor Versi on,
out uint size,
out byte headerSize,
out IntPtr fingersTenpl ate,
out int fingersTenpl ateSi ze

Parameters
buf f er Pointer to memory buffer that contains
packed NTenpl at e object.
bufferSi ze Size of memory buffer that contains packed
NTenpl at e.
maj or Ver si on Major version of NTenpl at e.
m nor Ver si on Minor version of NTenpl at e.
si ze The size of buffer from header of packed
NTemplate. Thissizeis equal to bufferSize
header Si ze The size of packed NTemplate header size.
fingersTenpl ate Pointer to array that contains packed
NFTemplate.
fingersTenpl ateSi ze The size of packed NFTemplate.
See Also

NFTemplate | Pack | Save

5.6.1.1.16.2. Unpack(IntPtr buffer, int bufferSize, out byte majorVersion, out
byte minorVersion, out uint size, out byte headerSize, out byte[] fingersTem-
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plate)

Unpacks NTenpl at e object from memory buffer.

public static void Unpack(
IntPtr buffer,

int
out
out
out
out
out

bufferSize,

byt e maj or Ver si on,

byt e m nor Versi on,

ui nt si ze,

byt e headerSi ze,

byte[] fingersTenplate

Parameters
buf fer Pointer to memory buffer that contains
packed NTenpl at e object.
bufferSi ze Size of memory buffer that contains packed
NTenpl at e.
maj or Ver si on Major version of NTenpl at e.
m nor Ver si on Minor version of NTenpl at e.
si ze The size of buffer from header of packed
NTemplate. Thissizeis equal to bufferSize
header Si ze The size of packed NTemplate header size.
fingersTenpl ate The byte array with packed NFTemplate.
See Also

NFTemplate | Pack | Save

5.6.1.1.16.3. Unpack(byte[] buffer, out byte majorVersion, out byte minorVer-
sion, out uint size, out byte headerSize, out IntPtr fingersTemplate, out int fin-
gersTemplateSize)

Unpacks NTenpl at e object from byte array.

public static void Unpack(
byte[] buffer,

out
out
out
out
out

byt e maj or Ver si on,

byt e m nor Ver si on,

ui nt size,

byt e headerSi ze,

IntPtr fingersTenpl ate,
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out int fingersTenpl ateSi ze

Parameters

buf f er

A byte array that contains packed NTem
pl at e.

maj or Ver si on

Major version of NTenpl at e.

m nor Ver si on

Minor version of NTenpl at e.

si ze

The size of buffer from header of packed
NTemplate. Thissizeis equal to bufferSize

header Si ze

The size of packed NTemplate header size.

fingersTenpl ate

Pointer to array that contains packed
NFTemplate.

fingersTenpl at eSi ze

The size of packed NFTemplate.

See Also

NFTemplate | Pack | Save

5.6.1.1.16.4. Unpack(byte[] buffer, out byte majorVersion, out byte minorVer-
sion, out uint size, out byte headerSize, out byte[] fingersTemplate)

Unpacks NTenpl at e object from byte array.

public static void Unpack(
byte[] buffer,

out byte maj or Versi on,
out byte m nor Version,

out uint size,

out byte headerSize,
out byte[] fingersTenplate

Parameters

buf fer

pl at e.

A byte array that contains packed NTem

maj or Ver si on

Major version of NTenpl at e.

m nor Ver si on

Minor version of NTenpl at e.
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si ze The size of buffer from header of packed
NTemplate. Thissizeis equal to bufferSize
header Si ze The size of packed NTemplate header size.
fingersTenpl ate The byte array with packed NFTemplate.
See Also

NFTemplate | Pack | Save
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Appendix A. Support Information

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 the

technical support (<support @eur ot echnol ogi j a. con®) for any help on solving the
development problems.
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Appendix B. Distribution Content

Template Management and Conversion Add-On distribution contains the following folders

and files:

bi n/ W n*/

A directory containing binaries for Microsoft Windows operating system. Currently thereis
only W n32_x86 directory for Windows OS running on 32-bit x86 CPU.

ANTenpl at e. dl |

ANTemplate library.

FMRecord. dl | FMRecord library.
NCor e. dl | NCorelibrary.
NFRecor d. dl | NFRecord library.

NFTenpl at e. dl |

NFTemplate library.

NTenpl ate. dl |

NTemplate library.

msvcr 71. dl |

Microsoft C Runtime Library 7.1.

bi n/ dot NET/

A directory containing binaries for .NET Framework 1.1 platform.

Neur ot ec. dl | Neurotec library.

Neur o- Neurotec.Biometrics, ANTemplate library.
tec. Biometrics. ANTenpl at e. dl |

Neur o- Neurotec.Biometrics.FM Record library.
tec. Bionetrics. FMRecord. dl |

Neur o- Neurotec.Biometrics.NFRecord library.
tec. Bionetrics. NFRecord. dl |

Neur o- Neurotec.Biometrics. NFTemplate library.
tec. Bionmetrics. NFTenpl at e. dl |

Neur o- Neurotec.Biometrics. NTemplate library.
tec. Bionmetrics. NTenpl ate. dl |

docunent ati on/
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A directory containing documentation.

TMAC Add- On. chm

This documentation in CHM format.

TMAC Add- On. pdf

This documentation in PDF format.

| ncl ude/

A directory containing header files. It has two subdirectories- W ndows and | i nux which
contain the same files but with appropriate line-ends for Windows and Linux operating sys-

tem accordingly.

ANTenpl at e. h

Header file for ANTemplate module.

FMRecord. h

Header file for FMRecord module.

Frnr Fi nger Vi ew. h

Header file for FmrFingerView module.

NCor e. h Header file for NCore module.
NErrors. h Header file for NErrors module.
NFRecor d. h Header file for NFRecord module.

NFRecor dV1. h

Additional header file for NFRecord mod-
ule.

NFTenpl ate. h

Header file for NFTemplate module.

NPar aneters. h

Header file for NParameters module.

NTenpl at e. h Header file for NTemplate module.
NTypes. h Header file for NTypes module.
i b/ Wn*/

A directory contains library and/or DLL import library files for Microsoft Windows operating
system. Currently thereisonly W n32_x86 directory for Windows OS running on 32-bit

x86 CPU.

ANTenpl ate.dll.lib Import library for ANTemplate library.
FMRecord.dll.lib Import library for FM Record library.
NCore.dll.lib Import library for NCore library.
NFRecord.dll.lib Import library for NFRecord library.
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NFTenpl ate.dll.lib

Import library for NFTemplate library.

NTerpl ate. dll.1ib

Import library for NTemplate library.

lib/linux_*/

A directory containing library files for Linux-based operating systems. Currently thereisonly
I i nux_x86 directory for Linux OS running on 32-bit x86 CPU.

| i bANTenpl at e. so

ANTemplate library.

| i bFMRecord. so

FMRecord library.

| i bNCor e. so

NCorelibrary.

| i bNFRecord. so

NFRecord library.

I i bNFTenpl at e. so

NFTemplate library.

I i bNTenpl at e. so

NTemplate library.
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Appendix C. Change Log

This appendix lists Template Management and Conversion Add-On components changes
among versions.

Legend

FIX - bug was fixed.

CHN - some changes were made.
UPD - something has been updated.
ADD - something has been added.
REM - something has been removed.

Version 1.1.0.0

UPD: NCorelibrary to version 2.0.1.1.

UPD: Neurotec library to version 2.0.1.1.

UPD: NFRecord library to version 1.1.0.0.

UPD: Neurotec.Biometrics.NFRecord library to version 1.1.0.0.
UPD: NFTemplate library to version 1.1.0.0.

UPD: Neurotec.Biometrics NFTemplate library to version 1.1.0.0.
UPD: NTemplate library to version 1.1.0.0.

UPD: Neurotec.Biometrics. NTemplate library to version 1.1.0.0.
UPD: FMRecord library to version 1.1.0.0.

UPD: Neurotec.Biometrics.FMRecord library to version 1.1.0.0.
UPD: ANTemplate library to version 1.0.0.2.

ADD: Change log to documentation

Version 1.0.0.0

Initial release. Contains the following components:

ANTemplate library version 1.0.0.1.

FMRecord library version 1.0.2.0.

NCore library version 2.0.0.0.

NFRecord library version 1.0.2.0.

NFTemplate library version 1.0.0.4.

NTemplate library version 1.0.0.3.

Neurotec library version 2.0.0.0.

Neurotec.Biometrics. ANTemplate library version 1.0.0.0.
Neurotec.Biometrics.FMRecord library version 1.0.2.0.
Neurotec.Biometrics.NFRecord library version 1.0.2.0.
Neurotec.Biometrics.NFTemplate library version 1.0.0.2.
Neurotec.Biometrics.NTemplate library version 1.0.0.1.
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C.1. ANTemplate Library
Version 1.0.0.2

e UPD: Minor updates.

Version 1.0.0.1

e UPD: Minor updates.

Version 1.0.0.0

Initial release.

C.2. FMRecord Library
Version 1.1.0.0

* CHN: Some changesin interface.
« ADD: Editing support.

Version 1.0.2.0

* CHN: Some changesin interface.
* ADD: Support for Neurotechnologija data.

Version 1.0.1.0

» ADD: Four-neighbours ridge count support.
* CHN: Flags definition.

Version 1.0.0.1

* CHN: Flags definition.

Version 1.0.0.0

Initial release.

C.3. NCore Library
Version 2.0.1.1
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* CHN: Minor changes.

Version 2.0.1.0

* ADD: NParameters module instead of NMetaTypes module for internal infrastructure
support.
» CHN: Infrastructure optimization for 64-bit support.

Version 2.0.0.0

* ADD: A lot of stuff for internal infrastructure support.
» CHN: Some changesin internal infrastructure support.

Version 1.0.0.2

e ADD: NIndexPair structure.

Version 1.0.0.1

e FIX: Minor fixesin headers.

Version 1.0.0.0

Initial release.

C.4. NFRecord Library
Version 1.1.0.0

* CHN: Some changesin interface.
» ADD: Editing support.

Version 1.0.2.0

» ADD: Packing to version 1.0 functionality.

Version 1.0.1.1

e UPD: Minor updates.
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Version 1.0.1.0
UPD: Made compatible with new functionality of NFExtractor library version 1.0.1.0.
ADD: Four-neighbours ridge count support.

CHN: Flags definition.
FIX: Minor fixes.

Version 1.0.0.2

* FIX: NFSelectMinutiaeNe ghbours parameter list.

Version 1.0.0.1

* FIX: NFRecordGetPositionMem, NFRecordGetl mpressionTypeMem, NFRecordGetPat-
ternClassM em, NFRecordGetQualityMem, NFRecordGetGM em functions retrieve cor-
rect value from packed NFRecord.

* CHN: NFSdectMinutiaeNeighbours takes flags as last parameter.
* ADD: Additional flag.

Version 1.0.0.0

Initial release.

C.5. NFTemplate Library
Version 1.1.0.0

* CHN: Some changesin interface.
» ADD: Editing support.

Version 1.0.0.4

» UPD: Minor updates.

Version 1.0.0.3

* ADD: NFTemplateGetRecordCountMem function.
* FIX: Minor fixes.

Version 1.0.0.2

e FIX: Minor fixes.
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Version 1.0.0.1

* FIX: NFTemplateUnpack function returned error in some cases.

Version 1.0.0.0

Initial release.
C.6. NTemplate Library
Version 1.1.0.0

* CHN: Some changesin interface.
» ADD: Editing support.

Version 1.0.0.3

» UPD: Minor updates.

Version 1.0.0.2

e FIX: Minor fixes.

Version 1.0.0.1

* FIX: Signature of packed NTemplate.
* FIX: NTemplateUnpack function returned error in some cases.
* FIX: NTemplateUnpack logic.

Version 1.0.0.0

Initial release.
C.7. Neurotec Library
Version 2.0.1.1

e FIX: Minor fixes.
* UPD: Minor updatesin structures.

Version 2.0.1.0

» ADD: NParameters class for internal infrastructure support.
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» CHN: Infrastructure optimization for 64-bit support.

Version 2.0.0.0

* ADD: A lot of stuff for internal infrastructure support.
* CHN: Some changesin internal infrastructure support.

Version 1.0.0.2

 ADD: NIndexPair structure.

Version 1.0.0.1

* FIX: All error codes are mapped to appropriate exceptions.

Version 1.0.0.0

Initial release.
C.8. Neurotec.Biometrics.ANTemplate Library
Version 1.0.0.0

Initial release.
C.9. Neurotec.Biometrics.FMRecord Library
Version 1.1.0.0

» ADD: Editing support.

Version 1.0.2.0

» ADD: Neurotechnologija data support.

Version 1.0.1.0

* ADD: Four-neighbours ridge count support.

Version 1.0.0.0

Initial release.
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C.10. Neurotec.Biometrics.NFRecord Library
Version 1.1.0.0

» ADD: Editing support.

Version 1.0.2.0

* ADD: Packing to version 1.0 functionality.

Version 1.0.1.1

* UPD: Minor updates.

Version 1.0.1.0

* ADD: Four-neighbours ridge count support.

Version 1.0.0.1

* FIX: NFSelectMinutiaeNe ghbours parameter list.

Version 1.0.0.0

Initial release.
C.11. Neurotec.Biometrics.NFTemplate Library
Version 1.1.0.0

» ADD: Editing support.

Version 1.0.0.2

* UPD: Minor updates.

Version 1.0.0.1

 ADD: GetRecordCount static method.
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Version 1.0.0.0

Initial release.
C.12. Neurotec.Biometrics.NTemplate Library
Version 1.1.0.0

» ADD: Editing support.

Version 1.0.0.1

* UPD: Minor updates.

Version 1.0.0.0

Initial release.
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