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Overview

Luxand FaceSDK is a crogdatform face detection and recognition library that can be easily

i ntegrated i nto t he customer 0s applicatior
Progamming Interface) to detect a face and facial features and to match faces. The SDK
provides the coordinates 66 facial feature pointéincluding eyes, eyebrows, mouth, nose

and face contours). Luxand FaceSDK use multiptegssor cores to speed up recognition.

The library supports DirectSheeompatible web cameras and IP cameras with an MJPEG
interface.

Luxand FaceSDK is a dynamic link library available for-t82 and 64bit versions of
Windows and Linux, and 6Bit MacOS X. The SDK contains interface header files and
sample applications for C++, Microsoft Visual C++ 6.0/2005/2008, Visual Basic .NET
20052008, Microsoft C# .NET 2005/2008, Borland Delphi 6.0/7.0, Java, Visual Basic 6.0
and C++Builder 6.0.

Requirements
The FaceSDK library supports the following platforms:

1 Windows 2000/XP/2003/Vista/2008, Windows 7, Windows 8
1 Linux (RHEL 5+, CentOS 5+ anather)
1 Mac OS X 106+ x86_64

An Intel processor is recommended for better performance.
Minimum system requirements:

f 1 GHz processor
1 256 MB RAM

Recommended system requirements:

1 Intel Core i7 or Xeon processor

1 2GBRAM

71 DirectShowcompatible webcam

1 IP cameravith MJPEG interface (like AXIS IP cameras)

Note that the web camera functions are available only for the Windows platform. IP cameras
are accessible within all supported platforms.

Technical Specifications

The FaceSDK library has the following techrispecifications:

Face Detection

1 Robust frontal face detection

1 Detection of multiple faces in a photo

1 Head rotation support:i 30..30 degrees of iplane rotation an@30..30 degrees out
of-plane rotation

Determines irplane face rotation angle

1
1 Detection speed: as fast241frames per seconddepending on resolution

Copyr i gh+42010Luarid,dns. http://www.luxand.com 5



0 Realtime detection: 0.0041 sec (241 FPSyebcam resolutionj 15..15
degrees of irplane head rotation
o Reliable detection: 0.267 sedligicam resolutioni 30..30 degrees of iplane
head rotation
1 Returned information for each detected face: (x,y) coordinates of face center, face
width and rotation angle
1 Easy configuration of face detection parameters

Face Matching

1 Matching of two faes at given FAR (False Acceptance Rate) and FRR (False
Rejection Rate)

Enroliment time: 0.02 seconds (50 FP@) webcam resoluton)

Template Size: 16 kb

Matching speed: 480 faces per second

Returned information: facial similarity level

Facial Feature Detection

1 Detection of 66 facial feature points (eyes, eyebrows, mouth, nose, face contour)

1 Detection time: 0.104econd (not including face detection stage)

1 Allowed head rotationi 30..30 degrees of iplane rotationj 10..10 degrees oulf-
plane rotation

1 Returned information: array of 66 (x,y) coordinates of each facial feature point

Eye Centers Detection

1 Detection of eye centers only, detection time: 0.086donds (not including face
detection stage)
1 Returned information: two (X,y) coordinates of left eye center and right eye center

Multi -Core Support

1 The library uses all available processor cores when executing face detection or
recognition functions, tsmaximize performance.

Library Size
1 The size of the redistributables does not exceed 21MB for each platform.
" Measured on Intel Core i7 930 processor with 8 threads

Installation

Windows

To install Luxand FaceSDK, run the installation file:

\ Luxand_FaceSDK_Setup.exe
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and follow the instructions.

FaceSDK is installed to th€:\ Program Files \ Luxand\ FaceSDK directory by
default. FaceSDK is a cogyrotected library, and your application must activate the library
on startup (see the Library Activation chapter).

Linux/Mac OS X

Unpack the_uxand_FaceSDK.tar.bz2 archive into the desired directory.

Directory Stucture

The FaceSDK directory contains the following directories and files:

bin\ FaceSDK binary files

bin\linux_x86 FaceSDK Linux 3zvit binaries

bin\linux_x86_64 FaceSDK Linux 64bit binaries

bin\osx_x86_64 FaceSDK Mac OS X 64it binaries

bin\win32 FaceSDK Widows 3bit binaries and stub library files
bin\win64 FaceSDK Windows 64it binaries and stub library files
demao Demo applications (win32)

include\ Header files

samples Sample applications

Sample Applications

FaceSDK is distributed with the following sample applications (they can be found in the
FaceSDKsamples \ directory):

1.

LiveRecognition

This application memorizes a person from a camera and recognizes her when she
looks into a webcam. Source codeaisilable on Microsoft C# 2005/2008, Borland
Delphi 6.0 and higher, Microsoft Visual C++ 2005/2008, Microsoft Visual Basic
.NET 2005/2008, Java and Visual Basic 6.0.

FaceTracking

This application receives a picture from a webcam and highlights all defectsl

with rectangles. Source code is available on Microsoft C# 2005/2008, Borland Delphi
6.0 and higher, Microsoft Visual C++ 2005/2008, Microsoft Visual Basic .NET
2005/2008, Java and Visual Basic 6.0.

Lookalikes

This application allows the user to ciea database of faces and run a search for the
best matches (the most similar face from the database is shown). Source code is

Cop
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available on Microsoft Visual C++ 2005/2008, Microsoft C# 2005/2008 and Borland
Delphi 6.0 and higher. There is an example ofrkiv@y with Microsoft SQL and
SQLite databases on Microsoft C# 2005/2008 and Microsoft Visual C++ 2005/2008.
To run the Microsoft SQL example, you need to attach the database (located in the DB
folder of the sample) to the Microsoft SQL Server.

LiveFacialFeatures

This application tracks uséréacial features in redime ushg a web camera. The
sample illustrates how to smooth the coordinates of facial features to prevent jitter.
Source code is available on Microsoft C# 2005/2@x#&)and Delphi 6.0 and hieer,
JavaMicrosoft Visual C++ 2005/2008 and Microsoft Visual Basic .NET 2003320

FacialFeatures

This application opens a photograph, detects a face in a photo (only one face, the one
that can be detected best), detects facial features and draws aaimamne the
detected face and detected features. Source code is available on Microsoft C#
2005/2008, Borland C++ Builder 6.0, Borland Delphi 6.0 and higher, Jicegsoft

Visual C++ 2005/2008Microsoft Visual Basic .NET 2005/2008 and Visual Basic 6.0.

IPCamera

This applicationopens an IP camer@llowing the user to specify its address, user
name and password), displays the image from the camera and detects faces. Source
code is available on Microsoft C# 2005/2008, Borland Delphi 6.0 and higires,
Microsoft Visual C++ 2005/2008 and Microsoft Visual Basic .NET 2005/2008.

Portrait

This application is for the command line. The application receives a picture, detects a
face and, if the face is found, crops it and saves it to a file. Source code iblavaila
C++.

Advanced

This sample provides source code for .NET wrapper that links facesdk.dll
dynamically. Refer tdJsing with .NET (C# and VBYor details. The sample also
provides source code fdavawrapper

UsingFaceSDK with Programming Languages

To access the FaceSDK library functions, you need to use its binary file in your applications.
The specific file depends on the platform:

= =4 -8 4 -4

Windows applications udacesdk.dll

Windows .NET applications usacesdk.NET.dlIl

Linux applications usébfsdk.so

Mac OS X applications udibdfsdk.dylib

Java applications uskcesdk.jar , jna. jar and the appropriate binary file

(facesdk.dll , libfsdk .dylib or libfsdk .so)

It is usually recommended to store this file in theectory where the executable file of your
application is located. Alternatively, you may keep the file in:

M

the working directory of your application
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1 the directory specified in the path environment variable of your sysBA&TH
(Windows),LD_LIBRARY_PATH(Linux), DYLD_LIBRARY_PATHMac OS X).

You need to include interface header files into your application project in order to use
FaceSDK.

Using with .NET (C# and VB)

For Microsoft .NET applications, you need to add the .NET component into your project.
Follow these steps to add the component in Visual Studio 2005/2008:

1 Select Project Add Referencé Browse

1 For 32bit applications, choose the fiten \ win32 \ FaceSDK.NET.dII

1 For 64bit native applications, choose the film \ win64 \ FaceSDK.NET.dII
1 Add thefollowing statement to the beginning of your application:

| using Luxand |

After that you may use the methods of thexand.FSDK namespace for general FaceSDK
functions, and.uxand.FSDKCam namespace for webcaralated functions. You may refer
just toFSDKandFSDKCamamespaces ising Luxand is specified.

OnceFaceSDK.NET.dIl  is added to the references, it will be redistributed automatically
with your application, so no specific deployment actions are required. You do not need to
redistribute facesdk.dll with your application. However, you need to redistribute

Microsoft Visual C++ 2008 SP1 Runtime.

By default, the documentation refers to C/C++ declarations of FaceSDK functions. For
example, the function to detect a face is referred t6S&3K DetectFace function. To

refer to this function in .NET, replace tk&DK _prefix with FSDK. namespace. Thus, the
reference to this function becomdsSDK.DetectFace (note that webcarspecific
functions are located in tHESDKCam.namespace; refer dorking with Web Camerafor
details).

Note: This .NET component is available in a binary form, compatible with .NET 2.0, 3.0, 3.5
and 4.0. To usthecomponentvith .NET 4.Q just add the

usel egacyV2RuntimeActivationPolicy="true" attribute to the<startup>

sectionof theapp.config file of your projectf thereis no such file in your project, just create
the file with the following content:

<?xml version="1.0"?>

<configuration>

<startup  uselLegacyV2RuntimeActivationPolicy="true">
<supportedRuntime version="v4.0"
sku="_NETFramework,Version=v4.0"/>

</startup>

</configuration>

If you need a component for a specific .NET version, you may use the source code available
in the samples \ advanced \ .NET wrapper directory. Note that this component is
actually a wrapper for facesdk.dthat is linked dynamically, so facesdk.dll must be
redistributed with the application that uses this wrapper.
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UsingCimage class in .NET

Clmage is a class for Microsoft BN for easy manipulation of images. Clmage encapsulates
an Himage handle and provides convenient methods for applying FaceSDK functions to that
image.

To start working with Clmage, just create an instance of it. You can pass a file path, Himage
handle, HBTMAP handle or System.Drawing.Image object to the constructor to load the
corresponding objecnto the imageAlternatively, call the constructor without parameters to
create an empty image. Refer to the functiorisSSDK_LoadlmageFromFile
FSDK_LoadlmageFromHBitmap FSDK.LoadlmageFromCLRImage and
FSDK_CreateEmptylmader further details.

A Cimage instance has three properties: ImageHandle, Width and Height. ImageHandle is a
handle of the internal representation of the image encapsulated by the class. Width and Height
properties are the width anckight of an image in pixels (sé¢&SDK_GetlmageWidtrand
FSDK_GetlmageHeight If you alter the ImageHandle handle directly (for example,
executing an FSDK. methoapplied to that image handle), you must update the Cimage
object by calling the Cimage.ReloadFromHandle() method. Clmage throws an exception if
any FaceSDK function, called within the Cimage method, has returned an error.

Most Cimage methods operating vein image (for example, the Resize() method) return the
processed image as the result.

The Clmage destructor releases ImageHandle, so there is no need to call FSDK.Freelmage
explicitly after the instance has been destroyed.

Clmage();
Creates an empty Clrga instance.

Syntax:

FSDK.CImage();

Clmage(Int);

Creates a Clmage instance from image already loaded to FaceSDK.

Syntax:

FSDK.CImage(int ImageHandle);

Parameters:
ImageHandle 1 the internal handle of an image already loaded to FaceSDK.

Clmage.ReloadFromHandle();
Updates the internal properties of a Clmage instance in accordance with the ImageHandle.

Syntax:

FSDK.Clmage.ReloadFromHandle(); \

Using with C/C++

For Microsoft Visual C++ applications, you need to include the header file
include \ Q\ LuxandFaceSDK.h , and the stub library fildacesdk.lib into your
project.
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Follow these steps to add the library to your project:

1 Copyinclude \ Q LuxandFaceSDK.h into the directory of your project

1 For 32bit applications, copybin \ win32 \ facesdk.dll and
bin \ win32 \ facesdk.lib into the output directory of your project

1 For 64bit applications, copybin \ win64 \ facesdk.dll and
bin \ win64 \ facesdk.lib into the output directory of your project

1 Choose Project Propertiéd.inkeri Inputi Additional Dependencies, and add
facesdk.lib string

1 Choose Project Propertiéd.inkeri Generali Additional Library Directories
Dependencies, and ad§(OutDir) string (a reference to the output directory)

1 Addthe following statement to the beginning of your application:

| include "LuxandFaceSDK.h" |

The output directorg(OutDir)  typically refers tdDebug\ or Release \ in the directory
of your solution. You may change it in the Configuration Propeiti®@sneral ofyour project.
You may also choose another directory to store the .lib file, but it is recommended to keep
facesdk.dll in the directory where the executable file of your application is located.

You need to redistribute the fifacesdk.dll with your applicéion.

Using with Delphi

For Delphi applications, putcesdk.dll into the working directory of your application
and use thenclude \ Delphi \ LuxandFaceSDK .pas unitin your project.

You need to redistribute the fifacesdk.dll with your application.

Usingwith Java

You need JDK 1.or OpenJDK 1.6) to use FaceSDK with Java. The Face&D&wrapper

uses JNA (all information about JNA and the actual version can be found at
https//github.com/twall/jna, but jna.jaris included in the distribution for yowsonvenience

The FaceSDK java wrapper works with any IDE, but only Netbeans sample projects are
provided with the distribution.

To use FaceSDK in your Netbeans project, follow these steps:

1) Add FaceSDK . jar ificlude \Java\ FaceSDK.jar ) and jna.jar
(include \Java\jna.jar ) to theLibrariessectionof the project
2) Add the following imports to your source code:

import Luxand.*;
import Luxand.FSDK.*;
import Luxand.FSDKCam.*;

3) Put the appropriate facesdk binariesfagesdk.dll , libfdsk.so or
libfdsk.dylib ) in the project directory (or to theisr/lib directoryif using
OpenJDK).

You need to redistribute thteace®K binaries(facesdk.dll , libfdsk.so or
libfdsk.dylib ) as well asFaceSDK.jar andjna.jar  with your application.
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Usingwith Cocoa

If you are using Cocoa to write an application in XCode, make sure that your source code
files (which use FaceSDK) have thram extension, so they are complied as ObjeeGve-.
If the files have them extension, they are compiled as Objectivand cannot use FaceSDK.

Usingwith VisualBasic6.0
For Visual Basic 6.0 applicationput the Visual Basic wrappebi( \ win32 \ FaceSDK-

VvB.dll) into the project directory and add LuxandFaceSDK.bas
(include \VB6\ LuxandFaceSDK.bas) module to your project ($&ct Projecti Add
modulei Existing and choose a module location). Also you need tdapgesdk.dll into
the application working directory.

You need to redistribute botlFaceSDK- VB.dII and facesdk.dll with your
application.

Unicode support

The library suports Unicode filenames on the Windows platform. If you work with file
names in the Unicode character set, use functiB8®K LoadimageFromFileWand
FSDK_SavelmageToFileW open and save files.

Redistributables

The following files may be redistributed with your application:

bin \ win32 \ facesdk.dll (for 32-bit systems)

bin \ win64 \ facesdk.dll (for 64-bit systems)

Windows bin \ win32 \ facesdk.NET.dlI (for 32-bit .NET applications)
bin \ win64 \ facesdk.NET.dII (for 64-bit .NET applications)
bin \ win32 \ FaceSDK- VB.dIl  (for Visual Basic 6.0 applications)

bin \ linux_ x86\ libfsdk.so (for 32-bit systems)

Linux bin \ linux_x86_64 \libfsdk.so (for 64bit systems)

MacOS X bin \ osx_x86_64 \ libfsdk.dylib (for 64-bit systems)

include \ Java\ FaceSDK.jar (for Java applications)

All platofrms | o <4 \ Java \ jna.jar (for Java applications)

Usage Scenarios

The library usage level depends on the functionality required from LukandSDK. The
typical scenario is as follows:

1. Activate FaceSDK by calling up thESDK_ActivateLibraryfunction with the key
sent by Luxand, Inc.

2. Initialize FaceSDK by callig up theESDK _Initializefunction.

3. Load images either from file, a buffer or the HBITMAP handle
(FESDK_LoadlmageFromFil¢=SDK_LoadlmageFromBuffer
FSDK_Loadmagd-romHBitmapfunctions)
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4. Set face detection parameters if needdeSOK_SetFaceDetectionParameters
FSDK_SetFaceDetectionThreshpld

5. Use FaceSDK functions:

1 Detect a face HSDK_ DetectFage or multiple faces
(ESDK_DetectMultipleFac@sn an mage

i Detect facial features if needed FSDK DetectFacialFeatures
FSDK DetectFacialFeaturesinRegion

1 Extract a face template from the imag&SDK_GetFaceTemplate
FSDK_GetFaceTemplatelnRegidfSDK _GetFaceTemplateUsingEyes

1 Match the face template=$DK MatchFacgsand acquire the facial
similarity level

1 To find out if a face belongs to the same person, calculate the matching
threshold at a given FAR or FRR rate
(FSDK_GéMatchingThresholdAtFARand
FSDK_GetMatchingThresholdAtFRRNctions).

6. Finalize the FaceSDK librarffGDK_Finalizefunction).

To work with a camera, follow these g&:

Initialize camera capturind=SEDK _InitializeCapturiny

Getalist of web cameras available in the syst&8DK GetCameralLikt

Get list of video formatsupported by the web cameREDK _GetVideoFormatLi3t
Set the desired video format for the chosen web cark&RaK _SetVideoFormat
Open a web camera FEDK_OpenVideoCameya or an I[P camera
(FSDK_OpenlPVideoCameya

Grab framesgSDK_GrabFramkein a loop, displaying thm and detecting/recognizing
faces.

Close video camer&EDK_CloseVideoCameya

Delete the list of video formats DK _FreeVideoFormatL ikt

Delete the lisbf web camerasHSDK_FreeCameralist

0 Finalize capturingfSDK_FinalizeCapturing

agrwnE

o

“If you work with an IP camera, you should not follow steps 2, 3, 4, ®and

Library Activation

FaceSDK is a copprotected library, and must be activated with a license key before its use.
You need to pass the license key received from Luxand, Inc. tBSb¥_ActivateLibrary
function before initializing Luxand FaceSDK. Almost all FaceSDK functions will return the
FSDKE_NOT_ACTIVATED error code in case the library is not activated. To retrieve your
license information, caFSDK_Getlicenselnfo This function returns the name the library is
licensed to. You may need to use tREDK_GetHardware_IDfunction to obtain your
hardware ID if your license is restricted to one machine only. Adudiliy, you can find out
hardware ID by running the hardwareid program (ShowHardwarelD.exe for Windows), which

is located in thdin directory.

To get a temporary evaluation key from Luxand, Inc., run License Key Wizard from the Start
i Luxandi FaceSDK men. You may also request this key at
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FSDK_GetHardware ID Function

Generates a Hardware ID code.
C++ Syntax:

\ int FSDK_GetHardware_ID(char* HardwarelD );

Delphi Syntax:

\ function FSDK_GetHardware_ID( HardwarelD : PChar): integer;

C# Syntax:

int FSDK.GetHardwarelD(out string HardwarelD );

VB Syntax:

Function FSDKVB_GetHardwarelD(ByRef HardwarelD As Byte) As
Long

Java Syntax:

int GetHardware_ID(String HardwarelD []);

Parameters:

HardwarelD 1 address of the nuterminated string for receiving the Hardware ID code.
Return Value:

Returns FSDKE_OK if successful.

FSDK_ActivateLibrary Function

Activates the FaceSDK library.
C++ Syntax:

int FSDK_ActivateLibrary(char* LicenseKey );

Delphi Syntax:

\ function FSDK_ActivateLibrary( LicenseKey : PChar): integer;
C# Syntax:

| int FSDK.Activate Library(out string LicenseKey);
VB Syntax:

Function FSDKVB_Activate Library(ByVal LicenseKey As String) As
Long

Java Syntax:

int FSDK.ActivateLibrary(St ring LicenseKey );

Parameters:
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LicenseKey 1 License key you received from Luxand, Inc.
Return Value:
Returns FSDKE_OK if the registration key is valid and not expired.

FSDK_GetLicenselnfo Function
Retrieves license information.
C++ Syntax:

\int FSDK_GetLicenselnfo(char* Licenselnfo ); \

Delphi Syntax:

\ function FSDK_GetLicenselnfo( Licenselnfo : P Ansi Char): integer; \
C# Syntax:

| int FSDK.GetLicenselnfo(out string Licenselnfo  ); |
VB Syntax:
Function FSDKVB_ GetLicenselnfo(ByRef Licenselnfo As Byte) As
Long

Java Syntax:
\ int FSDK.GetLicenselnfo(String Licenselnfo[]);

Parameters:

Licenselnfo I address of the nuterminated string for receiving the license
information. This variable should be allocated no less than 256 bytes of memory.

Return Value:
ReturnsFSDKE_OK if successful.

Initialization

FSDK _Initialize Function
Initializes the FaceSDK library. Should be called before using of any face detection functions.
C++ Syntax:

| int FSDK_Initialize(char* DataFilesPath  ); |

Delphi Syntax:

| function FSDK_Initialize( DataFilesPath  : PChar): integer; |
C# Syntax:
| int FSDK.Initialize Library(); |
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VB Syntax:

Function FSDKVB_ Initialize(ByRef DataFilesPath
Long

As Byte) As

Java Syntax:

int FSDK.Initialize();

Parameters:

DataFilesPath i pointer to the nuiterminated stringspecifying the path where
facesdk.dll is stored. An empty string means the current directory. (Note: the parameter is not
used since version 1.8; an empty string might be passed as this parameter.)

Return Value:

Returns FSDKE_OK if successful or FSDK_IQRIEOR if an I/O error occurs.

FSDK_Finalize Function

Finalizes the FaceSDK library. Should be called when the application is exited.

C++ Syntax:

| int FSDK_Finalize();

Delphi Syntax:

| function FSDK_Finalize: integer;

C# Syntax:

| int FSDK_Finalize Library();

VB Syntax:

| Function FSDKVB_Finalize() As Long

Java Syntax:

|int  FSDK.Finalize();

Return Value:
Returns FSDKE_OK if successful.

Working with Images
Images are represented as the Himage data type.
C++ Declaration:

| typedef int Himage; |

Ct# Declaration:

| int Image |

Delphi Declaration:

| Himage = integer; |
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| PHImage = “HImage; |

Java Declaration:

class Himage {
protected int himage;
I

FaceSDK provides a number of functions to load images to the internal representation from
files, buffers or HBITMAP handles and to saumages from the internal representation to
files, buffers and HBITMAP handles. Each FSDK_LoadlmageFromXXXX function creates a
new Himage handle, which can be deleted using8i@K_Freelmagéunction.

FSDK_CreateEmptylmage Function

Creates a handle of an empty 1| mage. You do
FSDK_LoadlmageFromXXXX since these functions already create the Hlmage handle.
Should be called before wusing theESDK Copylmage FSDK_Resizelmage
FSDK_Rotatelmage FSDK_RotatelmageCenter FSDK_Rotatelmage90
FSDK_Mirrorimage FSDK_CopyReGtFSDK _CopyRectReplicateBord&inctions tocreate

the handle of the destination image.

C++ Syntax:

| int FSDK_CreateEmptylmage(HImage* Image ); |

Delphi Syntax:

\ function FSDK_CreateEmptylmage ( Image: PHImage) : integer; \
C# Syntax:

| int FSDK.CreateEmptylmage  (ref int Image); |
VB Syntax:

\ Function FSDKVB_CreateEmptylmage (ByRef Image As Long) As Long \

Java Syntax:

| int FSDK.CreateEmptylmage(HImage Image ); |

Parameters:
Image 1 pointer to Himage for creating the image handle.
Return Value:

Returns FSDKE_OK if successful.

FSDK _LoadlmageFromFile Function

Loads the image from a file and provides the internal handle of this image.
C++ Syntax:

int FSDK_LoadlmageFromFile(HImage* Image , char* FileName );

Delphi Syntax:
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function FSDK_LoadlmageFromFile( Image : PHImage;  FileName :
PAnsiChar): integer;

C# Syntax:

int FSDK.LoadimageFromFile(ref int  Image, string FileName ) \
VB Syntax:

Function FSDKVB_LoadlmageFromFile(ByRef Image As Long, ByVal

FileName As String) As Long

Java Syntax:

int FSDK.LoadImageFromFile(HImage Image, String FileName ); \

Clmage Syntax:

int FSDK.Clmage(String FileName ); \

Parameters:

Image 1 pointer to Himage for receiving the loaded image handle.
FileName 1 filename of the image to be loaded. FaceSDK supports the JPG, PNG and BMP
file formats.

Return Value:
Returns FSDKE_OK if successful.

FSIK LoadlmageFromFileW Function

Loads the image from a filgath in the Unicode character set and provides the internal handle
of this image. The function is available only on Windows platforms.

C++ Syntax:

int FSDK_LoadlmageFromFile W(HImage* Image, wchar_t* FileName ); \

Delphi Syntax:

function FSDK_LoadlmageFromFile W(Image : PHImage;  FileName :
PWideChar): integer;

C# Syntax:

int FSDK.LoadlmageFromFile W(ref int Image , string FileName ) \

Java Syntax:

int FSDK.LoadlmageFromFileW(HImage Image , String FileName ); \

Parameters:

Image 1 pointer to Himage for receiving the loaded image handle.
FileName 1 filename of the image to be loaded. FaceSDK supports the JPG, PNG and BMP
file formats.

Return Value:
Returns FSDKE_OK if successful.
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This function is not aailable in Visual Basic 6.0.

FSDK_SavelmageToFile Function

Saves an image to a file. When saving to .jpg files, you can set the quality of JPEG
compression using tHeESDK _SetJpegCompressionQuafiimction.

C++ Syntax:

int FSDK_SavelmageToFile(HImage Image , char* FileName );

Delphi Syntax:

function FSDK_SavelmageToFile( Image : Himage;  FileName :
PAnsiChar): integer;

C# Syntax:

int FSDK.SavelmageToFile( int  Image, string FileName );

VB Syntax:

Function FSDKVB_  SavelmageToFile(ByVal Image As Long, ByVal

FileName As String) As Long

Java Syntax:

int FSDK.SavelmageToFile(HImage Image, String FileName ); \

Clmage Syntax:

void FSDK.CImage.Save(string FileName ); \

Parameters:

Image 1 internalhandle of an image to be saved.

FileName 71 name of file the image will be saved to. FaceSDK saves images in the BMP,
PNG or JPG file format. The format to use is recognized by the extension specified in the
FileName parameter.

Return Value:
Returns FSDKEOK if successful.

Example

intimg1,;

FSDK _Initialize(");
FSDK_LoadlmageFromFile(&img1l, "test.omp”); // load .bmp file
FSDK_SavelmageToFile(imgl, "test.jpg"); // save as .jpg

FSDK_SavelmageToFileW Function

Saves an image to a file path in the Unicobaracter sefThe function is available only on
Windows platforms.When saving to .jpg files, you can set the quality of the JPEG
compression using tHeSDK_SetJpegCompressionQuafimction.

C++ Syntax:
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int FSDK_SavelmageToFile W(HImage Image, wchar_t* FileName ); \

Delphi Syntax:

function FSDK_SavelmageToFile W(mage : Himage;  FileName :
PWideChar): integer;

C# Syntax:

int FSDK.SavelmageToFile wW(int Image, string FileName ); \

Java Syntax:

int FSDK.SavelmageToFileW(HImage Image , String FileName ); \

Parameters:

Image 1 internal handle of an image to be saved.

FileName 1 name of file the image will be saved to. FaceSDK saves images in the BMP,
PNG or JPG file format. The format to use is recoghig the extension specified in the
FileName parameter.

Return Value:
Returns FSDKE_OK if successful.
The function is not available in Visual Basic 6.0

FSDK LoadlmageFromBuffer Function

Loads an image from a buffer and provides the internal handle ofhthge. The function
suggests that the image data is organized in -#otbpttom order, and the distance between
adjacent rows is ScanLine bytes (for example, in thbiRdnage, the ScanLine value might
be 3*Width bytes if there is no spacing betweeja@eht rows). The following image modes
are supported:

Mode name Meaning

FSDK_IMAGE_GRAYSCALE_8BIT | 8-bit grayscale image
FSDK_IMAGE_COLOR_24BIT 24-bit color image (R, G, B order)
FSDK_IMAGE_COLOR_32BIT grz(-jtg:)color image with alpha channel (R, G,A,

The function is not available in .NET. It is suggested to use
FSDK.LoadlmageFromCRLImadanctioninstead

C++ Syntax:

int FSDK_LoadlmageFromBuffer(HImage* Image , unsigned char*
Buffer , int Width | int Height , int ScanLine , FSDK_IMAGEMODE
ImageMode);

Delphi Syntax:

function FSDK_LoadlmageFromBuffer( Image : PHImage; var Buffer ;
Width , Height :integer; ScanLine : integer; ImageMode:
FSDK_IMAGEMODE): integer;
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VB Syntax:

Function FSDKVB_LoadlmageFromBuffer(ByRef Image As Long, ByRef
Buffer  As Byte, ByVal Width As Long, ByVal Height As Long,
Byval ScanLine As Long, ByVval ImageMode As FSDK_IMAGEMODE) As
Long

Parameters:

Image 1 pointer to Himage for receiving the loaded iradndle.
Buffer T pointer to buffer containing image data.

Width T width of an image in pixels.

Height 1 height of an image in pixels.

ScanLine 1 distance between adjacent rows in bytes.
ImageMode 1 mode of an image.

Return Value:
Returns FSDKE_OK if suessful.

FSDK LoadlmageFromJpegBuffer Function
Loads an image from a buffer containing JPEG data, and provides the handle of this image.
C++ Syntax:

int FSDK_LoadimageFromJpegBuffer (Himage* Image , unsigned
char* Buffer , unsigned int BufferLength  );

Delphi Syntax:

function FSDK_LoadlmageFromJpegBuffer ( Image : PHImage; var
Buffer ; BufferLength :integer): integer;

VB Syntax:

Function FSDKVB_L oadlmageFromJpegBuffer (ByRef Image As Long,
ByRef Buffer As Byte, ByVal BufferLength As Long) As Long

Parameters:

Image 1 pointer to Himage for receiving the loaded image handle.

Buffer T pointer to the buffer containing the image data in JPEG format (usually loaded
from a JPEG file).

BufferLength I size of buffer in bytes.

Return Value:
Returns FSDKE_OK if successful.
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This function is not available in .NET and Java.

FSDK _LoadlmageFromPngBuffer Function

Loads an image from a buffer containing PNG data and provides the handle of this image.

C++ Syntax:

int FSDK_LoadlmageFromPngBuffer (Himage* Image , unsigned char*
Buffer , unsigned int BufferLength );

Delphi Syntax:

function FSDK_LoadlmageFromPngBuffer ( Image : PHImage; var
Buffer ; BufferLength :integer): integer;

VB Syntax:

Function FSDKVB_LoadlmageFromPngBuffer (ByRef Image As Long,
ByRef Buffer As Byte, ByVal Buffer Length As Long) As Long
Parameters:

Image i pointer to Himage for receiving the loaded image handle.

Buffer T pointer to the buffer containing the image data in PNG format (usually loaded
from a PNG file).

BufferLength i size of buffer in bytes.

Return Value:
Returns FSDKE_OK if successful.
The function is not available in .NET and Java.

FSDK_GetlmageBufferSize Function

Returns the size of the buffer required to store an image.
C++ Syntax:

int FSDK_GetlmageBufferSize(HImage Image, int * BufSize
FSDK_IMAGEMODHEMageMode);

Delphi Syntax:

function FSDK_GetlmageBufferSize( Image : Himage;  BufSize :
Pinteger; ImageMode : FSDK_IMAGEMODE): integer;

VB Syntax:

Function FSDKVB_GetimageBufferSize(ByVal Image As Long, ByRef
BufSize  As Long, ByVal ImageMode As FSDK_IMAGEMODE) As Long

The function is not available in .NET.
Parameters:

Image 1 internal handle of an image.
BufSize 1 pointer to an integer variable to store the calculated buffer size.
ImageMode 1 desired image mode of a buffer.
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Return Value:
Retuns FSDKE_OK if successful.

FSDK_SavelmageToBuffer Function

Saves an image to a buffer in the desired image mode. Refer to the
FSDK_LoadlmageFromBuffdunction description to read more about image modes.

C++ Syntax:

int FSDK_SavelmageToBuffer(Himage Image , unsigned char*
Buffer , FSDK_IMAGEMODE ImageMode);

Delphi Syntax:

functio n FSDK_SavelmageToBuffer(  Image : Himage; var Buffer ;
ImageMode : FSDK_IMAGEMODE): integer;

VB Syntax:

Function FSDKVB_SavelmageToBuf fer(ByVal Image As Long, ByRef
Buffer  As Byte, ByVal ImageMode As FSDK_IMAGEMODE) As Long

The function is not available in .NET. It is suggested to wuse the
FSDK_SavelmageToCLRImadenctioninstead.

Parameters:

Image i internal handle of an image to be saved.
Buffer T pointer to the buffer containing the image data.
ImageMode i desired mode an image will be saved in.

Return Value:
Returns FSDKE_OK if successful.

FSDK_LoadlmageFromHBitmap Function
Loads the image from an HBITMAP handle and provides the internal handle of this image.
C++ Syntax:

int FSDK_LoadimageFromHBitmap(HImage* Image , HBITMAP*
BitmapHandle );

Delphi Syntax:

function FSDK_LoadlmageFromHBitmap( Image : PHImage;
BitmapHandle : HBitmap): integer;

C# Syntax:

int FSDK.LoadlmageFromHBitmap(ref int Image, IntPtr
BitmapHandle );

VB Syntax:

Function FSDKVB_LoadlmageFromHBitmap(ByRef Image As Long,
ByVval BitmapHandle As Integer) As Long
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Clmage Syntax:
| FSDK.Clmage(IntPtr BitmapHandle );

Parameters:

Image 1 pointer to Himage for receiving the loaded image handle.
BitmapHandle i handle of the image to be loaded.

Return Value:
Returns FSDKE_OK if successful.

FSDK_SavelmageToHBitmap Function
Creates an HBITMAP handle containing the image.
C++ Syntax:

int FSDK_SavelmageToHBitmap(HImage Image , HBITMAP*
BitmapHandle );

Delphi Syntax:

function FSDK_SavelmageToHBitmap( Image : Himage;  BitmapHandle
PHBIitmap): integer;

C# Syntax:

int FSDK.SavelmageToHBitmap( int  Image, ref IntPtr
BitmapHandle );

VB Syntax:

Function FSDKVB_SavelmageToHBitmap(ByVal Image As Long, ByRef
BitmapHandle  As Integer) As Long

Clmage Syntax:
IntPtr FSDK.CIimage.GetH bitmap();

Parameters:

Image 1 internal handle of the image to be saved to HBITMAP.
BitmapHandle 1 pointer toHBITMAP the created HBITMAP handle will be saved to.

Return Value:
Returns FSDKE_OK if successful.

FSDK.LoadlmageFromCLRImage Function

Loads the image frorthe System.Drawing.lmage object and provides the internal handle of
this image.

C# Syntax:
int FSDK.LoadlmageFromCLRImage(ref int Image,
System.Drawing.Image ImageObject );
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Clmage Syntax:

\FSDK.CImage(System.Drawing.Image ImageObject );

Parameters:

Image 1 reference to Himage for receiving the loaded image handle.
ImageObject i object of the image to be loaded.

Return Value:
Returns FSDKE_OK if successful.

FSDK.SavelmageToCLRImage Function

Creates &ystem.Drawing.Image object containing the image.

C# Syntax:
int FSDK.SavelmageTo CLRImage(int Image, ref
System.Drawing.Image ImageObject );

Clmage Syntax:

\ System.Drawing.Image FSDK.Cimage.ToCLRImage();

Parameters:

Image 1 internal handle of the image to be saved to System.Drawing.Image.
ImageObject 1 reference to System.Drawing.Image object the image will be saved to.

Return Value:
Returns FSDKE_OK if successful.

FSDK.LoadlmageFromAWTImage Function

Loads the image fronthe java.awt.Image object and provides the internal handle of this
image.

Java Syntax:

int FSDK.LoadlmageFrom  AWTImage(HImage Image, java.awt.Image
Sourcelmage, int ImageMode);

Parameters:

Image 1 Himage for receiving the loaded image.

Sourcelmage 1 java.awt.Image object of the image to be loaded.

ImageMode - mode of an image (See FSDK_LoadlmageFromBufferfor more
information about image modgs.

Return Value:
Returns FSDKE_OK if successful.

FSDK.SavelmageToAWTImage Function

Creates gava.awt.Image object containing the image.
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Java Syntax:

int FSDK.SavelmageTo AWTImage(HImage Image, java.awt.Image
Destimage [], int ImageMode);

Parameters:

Image 1 internal handle of the image to be saved to System.Drawing.Image.
Dest Image[] 1 java.awt.Image object the image will be saved to.
ImageMode - desired mode an image will be saved in.

Return Value:
Returns FSDKE_OK isuccessful.

FSDK_SetJpegCompressionQuality

Sets the quality of the JPEG compression to use iR3K SavelmageToFileinction.

C++ Syntax:

int FSDK_SetJpegCompressionQuality(int Quality );

Delphi Syntax:

function FSDK_SetJpegCompressionQuality( Quality : integer):
integer,;

C# Syntax:

int FSDK.SetJpegCompressionQuality(int Quality );

VB Syntax:

Function FSDKVB_SetJpegCompressionQuality(ByVal Quality  As

Long) As Long

Java Syntax:

\ int FSDK.SetJpegCompressionQual ity(int Quality );
Parameters:
Quality T quality of JPEG compression. Varies from 0 to 100.

Return Value:
Returns FSDKE_OK if successful.

FSDK_GetlmageWidth Function

Returns the width of an image.
C++ Syntax:

int FSDK_GetlmageWidth(HImage Sourcelmage ,int * Width );

Delphi Syntax:

function FSDK_GetlmageWidth( Sourcelmage : Himage; Width :
Pinteger): integer;
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C# Syntax:

int FSDK.GetlmageWidth( int  Sourcelmage , refint Width );
VB Syntax:
Function FSDKVB_GetimageWidth(ByVal Sourcelmage As Long, ByRef

Width As Long) As Long

Java Syntax:

int FSDK.GetlmageWidth(HImage Sourcelmage |, int Width[] );

Clmage Syntax:

int FSDK.Clmage.Width;

Parameters:

Sourcelmage i internal handle of an image.
Width 71 pointer to an integer variable to store the width of an image.

Return Value:
Returns FSDKE_OK if successful.

FSDK _GetlmageHeight Function

Returns the height of an image.
C++ Syntax:

int FSDK_GetlmageHeight(HImage Sourcelmage , int* Height );

Delphi Syntax:

function FSDK_GetlmageHeight( Sourcelmage : Hlmage; Height :
Pinteger): integer;

C# Syntax:

int FSDK.GetlmageHeight( int  Sourcelmage |, refint Height );

VB Syntax:

Function FSDKVB_GetimageHeight(ByVal Sourcelmage As Long,
ByRef Height As Long) As Long

Java Syntax:

int FSDK.GetlmageHeight(HImage Sourcelmage , int Heigh t[] );

Clmage Syntax:

int FSDK.Clmage.Height;

Parameters:

Sourcelmage i internal handle of an image.
Height 1 pointer to an integer variable to store the height of an image.
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Return Value:
Returns FSDKE_OK if successful.

FSDK_Copylmage Function

Creates acopy of an image. The handle of the destination inshgelld be created with
the FSDK_CreateEmptylmagenction.

C++ Syntax:

int FSDK_Copylmage(HImage Sourcelmage , Himage Destlmage );

Delphi Syntax:

function FSDK_Copylmage( Sourcelmage : HIimage; Destimage :
Hlimage): integer;

C# Syntax:
\ int FSDK.Copylmage(int Sourcelmage , int Destimage );
VB Syntax:
Function FSDKVB_Copylmage(ByVal Sourcelmage As Long, ByVval

Destimage As Long) As Long

Java Syntax:

int FSDK.Copylmage(HImage Sourcelmage , Himage Destlmage ); \

Clmage Syntax:

FSDK.CImage FSDK.Clmage.Copy(); \

Parameters:

Sourcelmage 1 handle of an image to be copied.
Destimage 1 handle of the destination image.
Return Value:

Returns FSDKE_OK if successful.

FSDK_Resizelmage Function

Changes the size of an imagée handle of the destination imagfeould be created with
the ESDK_CreateEmptylmagdenction.

C++ Syntax:

int FSDK_Resizelmage(HImage Sourcelmage, double ratio , Himage
Destimage );

Delphi Syntax:

function FSDK_Resizelmage (S ourcelmage :Hlmage; ratio: double;
Destimage : Himage): integer;
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C# Syntax:

int FSDK.Resizelmage (int  Sourcelmage , double ratio , int
Destimage );

VB Syntax:

Function FSDKVB_Resizelmage (ByVal Sourcelmage As Long, ByVval
ratio  As Double, ByVal Destimage As Long) As Long

Java Syntax:

int FSDK.Resizelmage(HImage Sourcelmage , double ratio , Himage
Destimage );

Clmage Syntax:

FSDK.CImage FSDK.Clmage.Resize(double ratio ); |

Parameters:

Sourcelmage i handle of an image to be resized.

ratio 1 factor by which the x and y dimensions of the source image are changed. A factor

value greater than 1 corresponds to increasing the image size.
Destimage 1 handle of the destination image.

Return Value:
Returns FSDKE_OK if successful.

FSDK _Rotatelmage Function

Rotates an image around its center. The handle of the destinationsincade be created
with theFSDK CreateEmptylmadenction.

C++ Syntax:

int FSDK_Rotatelmage(HImage Sourcelmage , double angle , Himage
Destimage );

Delphi Syntax:

function FSDK_Rotatelmage (S ourcelmage :Hlimage; angle: double;
Destimage : Himage): integer;

C# Syntax:

int FSDK.Rotatelmage ( int  Sourcelmage , double angle , int
Destimage );

VB Syntax:

Function FSDKVB_Rotatelmage (ByVal Sourcelmage As Long, ByVal
angle As Double, ByVval Destimage As Long) As Long

Java Syntax:

int FSDK.Rotatelmage(HImage Sourcelmage , double angle , Himage
Destimage );
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Clmage Syntax:
| FSDK.Clmage FSDK.Clmage.Rotate(double angle );

Parameters:

Sourcelmage 1 handle of an image to be rotated.
angle 1 rotation angle in degrees.
Destimage 1 handle of the destination image.

Return Value:
Returns FSDKE_OK if successful.

FSDK_RotatelmageCenter Function

Rotates an image around an arbitrary ceftee handle of the destination imagj®uld be
created with th&SDK_CreateEmptylmagenction.

C++ Syntax:

int FSDK_RotatelmageCenter(HImage Sourcelmage , double angle ,
double xCenter , double yCenter , HImage Destimage );

Delphi Syntax:

function FSDK_RotatelmageCenter (S ourcelmage : Hlmage; angle:
double; xCenter:  double; yCenter. double; Destlmage :
Himage;): integer;

C# Syntax:

int FSDK.RotatelmageCenter ( int  Sourcelmage , double angle ,

double xCenter , double yCenter , int Destimage );

VB Syntax:

Function FSDKVB_Rotatelma  geCenter (ByVal Sourcelmage As Long,
ByVal angle As Double, ByVval xCenter As Double, ByVal yCenter
As Double, ByVval Destimage As Long) As Long

Java Syntax:

int FSDK.RotatelImageCenter(HImage Sourcelmage , double angle ,
double xCenter , double yCenter , HImage Destimage );

Parameters:

Sourcelmage 1 handle of an image to be rotated.
angle i rotation angle in degrees.

xCenter T the X coordinate of the rotation center.
yCenter 1 the Y coordinate of the rotation center.
Destimage 1 handle of the destination image.

Return Value:
Returns FSDKE_OK if successful.
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FSDK_Rotatelmage90 Function

Rotatesthe image by 90 or 180 degreesakwise or counteclockwise. The handle of the
destination imagshould be created with tiSDK _CreateEmptylmagenction.

C++ Syntax:

int FSDK_Rotatelmage90 (HImage Sourcelmage , int Multiplier :
Himage Destimage );

Delphi Syntax:

function FSDK_Rotatelmage 90(Sourcelmage : HIimage;  Multiplier:
integer, Destimage : Himage): integer;

C# Syntax:

int FSDK.Rotatelmage 90(int  Sourcelmage , int Multiplier , int
Destimage );

VB Syntax:

Function FSDKVB_Rotatelmage  90(ByVal Sourcelmage As Long, ByVal
Multiplier As Long, ByVal Destimage As Long) As Long

Java Syntax:

int FSDK.RotatelImage90(HImage Sourcelmage , int Multiplier :
Himage Destimage );

Clmage Syntax:

FSDK.CImage FSDK.Clmage.Rotate90(int Multiplier );

Parameters:

Sourcelmage 1 handle of an image to be rotated.

Multiplier T an integer multiplier of 90 degrees defining the rotation angle. Specify 1 for
90 degrees clockwise, 2 for 180 degrees clockwise; spetifior 90 degrees counter
clockwise.

Destimage 1 handle éthe destination image.

Return Value:
Returns FSDKE_OK if successful.

FSDK_CopyRect Function

Creates a copy of a rectangular area of an imHEge.handle of the destination imagjeould
be created with thESDK_CreateEmptylmagdenction. If some apex of a rectangle is located
outside the source image, rectangular areas that do not contain the source image will be black.

C++ Syntax:

int FSDK_CopyRect(HImage Sourcelmage , int x1, int yl,int X2,
int y2,Hlmage Destimage );
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Delphi Syntax:

function FSDK_CopyRect (S ourcelmage :HIimage; x1,yl,x2 , y2:
integer,; Destimage : Himage): integer;
C# Syntax:

int FSDK.CopyRect ( int  Sourcelmage , int x1, int yl,int X2,
int y2,int Destimage );

VB Syntax:

Function FSDKVB_CopyRect (ByVal Sourcelmage As Long, ByVval x1
As Long, ByVval yl As Long, ByVal x2 As Long, ByVal y2 As Long,
ByVal Destlmage As Long) As Long

Java Syntax:

int FSDK.CopyRect(HImage Sourcelmage , int x1, int yl,int X2,
int y2, Himage Destimage );

Clmage Syntax:

FSDK.CImage FSDK.Clmage.CopyRect(int x1, int yl,int X2, int
y2);

Parameters:

Sourcelmage 1 handle of an image to copy the rectangle from.

x1 T the X coordinate of the bottom left corner of the copied rectangle.
yl 71 the Y coordinate of the bottom left corner of the copied rectangle.
x2 1 the X coordinate of the top right corner of the copied rectangle.
y2 1 the Y coordinate of the top right corner of the copied rectangle.
Destimage 1 handle of the destination image

Return Value:
Returns FSDKE_OK if successful.

FSDK_CopyRectReplicateBorder Function

Creates a copy of a rectangular area of an imadeadds replicated border pixélfie handle
of the destination imagghould be created with tli&SDK_CreateEptylmagefunction.

This function copies the source image to the destination image and fills pixels ("border")
outside the copied area in the destination image with the values of the nearest source image

pixels.
C++ Syntax:

int FSDK_CopyRectReplicateBorder(HImage Sourcelmage |, int x1,
int  yl,int X2, int y2, Himage Destlmage );

Delphi Syntax:

function FSDK_CopyRectReplicateBorder(S ourcelmage : Himage; X1,
yl, x2,y2: integer,; Destimage : Himage): integer;
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C# Syntax:

int FSDK.CopyRectReplicateBorder(int Sourcelmage , int x1, int
yl,int X2, int y2,int Destimage );

VB Syntax:

Function FSDKVB_CopyRectReplicateBorder(ByVal Sourcelmage As

Long, ByVal x1 As Long, ByVal yl As Long, ByVal x2 As Long,
Byval y2 As Long, ByVval Destl mage As Long) As Long

Java Syntax:

int FSDK.CopyRectReplicateBorder(HImage Sourcelmage , int x1,
int  yl1,int X2, int y2, Himage Destimage );

Clmage Syntax:

FSDK.CImage FSDK.Clmage.CopyRectReplicateBorder(int x1, int
yl, int X2, int y2);

Parameters:

Sourcelmage i1 handle of an image to copy the rectangle from.

x1 i the X coordinate of the left bottom corner of the copied rectangle.
y1l i the Y coordinate of the left bottom corner of the copied rectangle.
x2 1 the X coordinate of the right top corrafrthe copied rectangle.

y2 1 the Y coordinate of the right top corner of the copied rectangle.
Destimage 1 handle of the destination image.

Return Value:
Returns FSDKE_OK if successful.

FSDK_Mirrorimage Function

Mirrors an imageThe function can mirror images horizontally or vertically.

C++ Syntax:
int FSDK_Mirrorimage(HImage Image , bool
UseVerticalMirroringinsteadOfHorizontal );

Delphi Syntax:

function FSDK_Mirrorimage( Image : Himage;
UseVerticalMirroringInsteadOfHorizontal : boolean): integer;

C# Syntax:

int FSDK.Mirrorimage( int Image, bool
UseVerticalMirroringlnsteadOfHorizontal );

VB Syntax:

Function FSDKVB_Mirrorimage(ByVal Image As Long, ByVal
UseVerticalMirroringlnsteadOfHorizontal As Boolean) As Long
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Java Syntax:

int F  SDK.Mirrorimage(HImage Image , boolean
UseVerticalMirroringlnsteadOfHorizontal );

Clmage Syntax:

FSDK.Cimage FSDK.Clmage.MirrorVertical();
FSDK.Cimage FSDK.Clmage.MirrorHorizontal();

Parameters:

Image 1 handle of the image to be mirrored.
UseVerticalMirroringinsteadOfHorizontal i sets the mirror direction.

TRUE: left-to-right swap;

FALSE: top-to-bottom swap;
Return Value:

Returns FSDKE_OK if successful.

FSDK _Freelmage Function
Frees the internal representation of an image.
C++ Syntax:

|int FSDK_Freelmage(HImage Image); |

Delphi Syntax:

| function FSDK_Freelmage(  Image : Himage): integer; |
C# Syntax:

| int FSDK.Freelmage(  int Image); |
VB Syntax:

\ Function FSDKVB_Freelmage(ByVal Image As Long) As Long \
Java Syntax:

| int FSDK.Freelmage(HImage Image ); |
Parameters:

Image 71 handle of the image to be freed.
Return Value:
Returns FSDKE_OK if successful.

Face Detection

You can use theSDK _DetectFac@unction todetecta frontal face in an image. The function
retums the position of the face in the image. The performance and reliability of face detection
is controlled by the FSDK_SetFaceDetectionParameters and
FSDK_SetFaceDetectionThreshdlohctiors.
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Typical parameters for face detection are:

I To detect faces from a webcam in real time, call:

| FSDK_SetFaceDetectionParameters(false, false, 100); |

1 To reliably detect faces in digital camera photos, call

| FSDK_SetFaceDetectionParameters(false, false, 500); |

Data types

Luxand FaceSDK introduces the TFacePosition data type that stores the information about the
position of the face. Thec andyc fields specifies the X and Y coordinates of the center of

the facew specifies the width of the face, aadgle specifies the ifplane rotation angle of

the face in degrees.

C++ Declaration:

typedef struct {
int xc, yc, w;
double angle;
} TFacePosition;

C# Declaration:

public struct TFacePosition {
public int xc, yc, w;
public double angle;

}
Delphi Declaration:

TFacePosition = record
XC, yC, W: integer;
angle: double;
end;
PFacePosition = "TFacePosition;

VB Declaration:

Type TFacePosition
xc As Long
yc As Long
w As Long
angle As Double
End Type

Java Declaration:

The class TFacePosition contains the following fields:
public int xc, yc, w;
public double angle;

The class TFaces encapsulatsarray of TFacePosition classses. It has fioeowing
properties:
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public TFacePosition faces];
int  maxFaces;

FSDK_DetectFace Function

Detects a frontal face in an image and stores information about the face position into the
TFacePosition structure.

C++ Syntax:

int FSDK_DetectFace(HImage Image , TFacePosition*
FacePosition );

Delphi Syntax:

function FSDK_DetectFace( Image: Hlmage; FacePosition
PFacePosition): integer;

C# Syntax:

int FSDK.DetectFace( int Image, ref FSDK.TFacePosition
FacePosition );

VB Syntax:

Function FSDKVB_DetectFace(ByVal Image As Long, ByRef
FacePosition As TFacePosition) As Long

Java Syntax:

int FSDK.DetectFace(HImage Image , TFacePosition.ByReference
FacePosition );

Clmage Syntax:

FSDK.TFacePosition FSDK.CImage.DetectFace();

Parameters:

Image 1 handle of the image to detect the face in.

FacePosition T pointer to the TFacePositi@tructure to store information about the face
position.

Return Value:

Returns FSDKE_OK if successful. If a face is not found, the function returns the
FSDKE_FACE_NOT_FOUND code. If the input image is too small (less than 20x20 pixels),
the functions retus FSDKE_IMAGE_TOO_SMALL.

Example

intimg1,;
TFacePosition FacePosition;

FSDK_Initialize(");
FSDK_LoadlmageFromFile(&mgl, "test.jpg");
FSDK_DetectFace(imgl, &FacePosition);
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printf(“face position: %d %d %d", FacePosition.xc,
FacePosition.yc, FacePosition.angle);

FSDK_DetectMultipleFaces Function

Detects multiple faces in an image.

C++ Syntax:
int FSDK_DetectMultipleFaces(HImage Image , int* DetectedCount
TFacePosition* FaceArray , int MaxSize );

Delphi Syntax:

function FSDK_DetectMultipleFaces( | mage: Himage;

DetectedCount : Pinteger; FaceArray : PFacePositionArray;

MaxSize : integer): integer;

C# Syntax:

int FSDK.DetectMultipleFaces( int Image, ref int DetectedCount
out FSDK.TFacePosition|] FaceArray , int MaxSize );

VB Syntax:

Function FSDKVB_  DetectMultipleFaces(ByVal Image As Long, ByRef

DetectedCount  As Long, ByRef FaceArray As TFacePosition, ByVal
MaxSize As Long) As Long

Java Syntax:

\ int FSDK.DetectMultipleFaces(HImage Image , TFaces FaceArray ) ; \
Clmage Syntax:

\ FSDK.TFacePosition[] FSDK.CImage.DetectMultipleFaces(); \
Parameters:
Image 1 handle of the image to detect faces in.
DetectedCount T count of the faces found in the image.
FaceArray 1 pointer to the array of TFacePosition structure to store the information about

the detected faces.
MaxSize 1 size of the FaceArray buffer in bytes. The function will not store more than
MaxSize bytes in the buffer.

Return Value:

Returns FSDKE_OK if successful. If no faces are found, the function returns the
FSDKE_FACE_NOT_FOUND code. If the input imaigetoo small (less than 20x20 pixels),
the functions returns FSDKE_IMAGE_TOO_SMALL.

Example

intimgl;
int DetectedCount;
TFacePosition FaceArray[50];

FSDK_Initialize("™);
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FSDK_LoadlmageFromFile(&imgl, "test.jpg");
FSDK_DetectMultipleFaces(imgl, &DetectedC ount , FaceArray,
sizeof(FaceArray));

for (i= 0; i < DetectedCount; i++) {
printf(*face position: %d %d %d \ n", FaceArray[i].xc,
FaceArray[i].yc, FaceArray[i].angle);

FSDK_ SetFaceDetectionParameters Function

Allows setting a number of face detection graeters to control the performance and
reliability of face detector.

The function allows configuring the following parameters: HandleArbitraryRotations,
DetermineFaceRotationAngle and InternalResizeWidth.

HandleArbitraryRotationsPDetermineFaceRotationAngle can be TRUE or FALSE, while
InternalResizeWidth is an integer.

C++ Syntax:

int FSDK_SetFaceDetectionParameters(bool

HandleArbitraryRotations , bool DetermineFaceRotationAngle , int
InternalResizeWidth );

Delphi Syntax:

function

FSDK_SetFaceDetectionParameters( HandleArbitraryRotations

boolean;  DetermineFaceRotationAngle : boolean;

InternalResizeWidth : integer): integer;

C# Syntax:

int FSDK.SetFaceDetectionParameters(bool

HandleArbitraryRotations , bool  DetermineFaceRotationAngle , int
InternalResizeWidth );

VB Syntax:

Function FSDKVB_SetFaceDetectionParameters(ByVal

HandleArbitraryRotations As Boolean, ByVal
DetermineFaceRotationAngle As Boolean, ByVal

InternalResizeWidth As Long) As Long

Java Syntax:

int FSDK.SetFaceDetectionParam eters(boolean

HandleArbitraryRotations , boolean DetermineFaceRotationAngle :
int InternalResizeWidth );

Parameters:

HandleArbitraryRotations i extends default uplane face rotation angle from

15..15 degrees t30..30 degrees.
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TRUE: extended irplane rotation support is enabled at the cost of detection speed (3 times
performance hit).

FALSE: default fast detectiorl5..15 degrees.
DetermineFaceRotationAngle I enables or disables the detection opiane face
rotation angle.

TRUE: detects implane rotation angle when detecting faces. The angle is recorded into the
Angle field of the TFacePosition structure (TFacePosition is a structure returned by
ESDK_DetectFacandESDK_DetectMultipleFacgs

FALSE: disables the detection of rotation angle.

Note: Enabling face rotation angle detection slows down the detection process slightly. Set
this parameter to TRUE if you are planning to c&#lEDK_ DetectFacialFeaturesr
FSDK_DetectFacialFeaturesinRegion

InternalResizeWidth i controls the detection speed by setting the size of the image
the detection functions will work with. Choose higher value to increase detection quality, or
lower value to improve the performance.

Note: By default, all images are internally resized to the width of 384 pixels. 384 pixels are a
reasonable compromise betweaagrformance and detection quality. While large images are
downsized, the smaller ones are-gjzed to the specified Resize Width in order to maintain
constant detection speed.

Choosing the right value for InternalResizeWidth

Choosing the correct valuerfthe InternalResizeWidth parameter is essential for the correct
operation of face detection functions of the SDK. The face detection functions can only detect
faces as small as 20x20 pixels. Even if the source image is a large 1000x1000 dots one, the
faceon that image can be as small as 100x100 pixels. If you set InternalResizeWidth to 200,
then the source image will be resized to 200x200 pixels, thus the face will only occupy 20x20
pixels. This is still enough for the SDK functions to work. If, howevgou set
InternalResizeWidth to 100, then the original image will become 100x100 pixels, and the face
on it will only occupy 10x10 dots, which is NOT enough for the SDK functions to work with.

Be extra careful when changing the default value of InternaiBé&dth. For example,
webcam images can be usually detected with InternalResizeWidth set to 100, while images
from multi-megapixel digital cameras require values of at least 384 or 512 pixels to work
with.

Return Value:
Returns FSDKE_OK if successful.

FSIX_SetFaceDetectionThreshold Function

Sets a threshold value for face detection. The default value is 5.

The function allows adjusting the sensitivity of the detection. If the threshold value is set to a
higher value, the detector will only recognize faweth sharp, clearly defined details, thus
reducing the number of false positive detections. Setting the threshold lower allows detecting
more faces with less clearly defined features at the expense of increased number of false
positives.

C++ Syntax:

\int FSDK_SetFaceDetectionThreshold(int Threshold );
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Delphi Syntax:

function FSDK_SetFaceDetectionThreshold( Threshold : integer):
integer,;

C# Syntax:

int FSDK.SetFaceDetectionThreshold(int Threshold );

VB Syntax:

Function FSDKVB_SetFaceDetectionThreshold(ByVal Threshold As
Long) As Long

Java Syntax:

\ int FSDK.SetFaceDetectionThreshold(int Threshold );
Parameters:
Threshold T Threshold value.

Return Value:
Returns FSDKE_OK if successful.

Facial Feature Detection

FaceSDK provides theSDK_DetectFacialFeaturdanction to detect facial features in an
image and th&SDK_DetectEyesunction to detect just eye centers in an image. First, these
functions detect a frontal face in an image, and then detect its facial features or only eye
centers. Thé&SDK_DetectFacialFeaturesinRegiand FSDK_DetetEyesInRegiorfunctions

do not perform the face detection step and detect facial features or eye centers in a region
returned byFSDK_DetectFacer FSDK _DetectMitipleFaces

The FSDK DetectEyes$unction works much faster thdfSDK DetectFacialFeaturemd is
recommended for rediime applications.

The facial featuresre stored in the FSDK_Features data structure. FSDK_Features is an
array data type containing FSDK_FACIAL_FEATURE_COUNT points. The list of facial
features recognized by FaceSDK is available irDb&cted Facial Featurebapter.

Eye centers are saved to FSDK_Features[0] and FSDK_Features[HSDie DetectEyes
and FSDK_DetectEyesinRegionfunctions do not change other elements the
FSDK_Features array.

C++ Declaration:

typedef struct { int x,y; } TPoint;
typedef TPoint FSDK_Features [FSDK_FACIAL_FEATURE_COUNT];
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C# Declaration:

public struct TPoint {
public int x, y;

}

Delphi Declaration:

TPoint = record
X, y: integer;
end,;
FSDK_Features = array[0..FSDK_FACIAL_FEATURE_COUNT - 1] of
TPoint;
PFSDK_Features = "FSDK_Features;

VB Declaration:

Type TPoint
X As Long
y As Long
End Type

Java Declaration:
The classIPointhas the following properties:
public intx,y;

The class FSDK_Features has the following property:
public TPoint features]] ;

FSDK_DetectFacialFeatures Function
Detects a frontal face in an image and detects its facial features.
C++ Syntax:

int FSDK_DetectFacialFeatures(HImage Image, FSDK_Features*
FacialFeatures );

Delphi Syntax:

function FSDK_DetectFacialFeatures( Image : Himage;
FacialFeatures  : PFSDK_Features): integer;

C# Syntax:

int FSDK.DetectFacialFeatures(int Image , out FSDK.TPoint[]
FacialFeatures );

VB Syntax:

Function = FSDKVB_DetectFacialFeatures(ByVal Image As Long,

ByRef FacialFeatures As TPoint) As Long

Java Syntax:

int FSDK.DetectFacialFeatures(HImage Image,
FSDK_Features.ByReference FacialFeatures );
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Clmage Syntax:

FSDK.TPoint[] FSDK.Clmage.DetectFacialFeatures();

Parameters:

Image 1 handle of the image facial features should be detected in.

FacialFeatures T pointer to the FSDK_Features array for receiving the detected facial
features.

Return Value:
Returns FSDKE_OK if successful.

Example

intimg1l;
FSDK_Features Features;

FSDK_Initialize(");
FSDK_LoadlmageFromFile(&imgl, "test.jpg");
FSDK_DetectFacialFeatures(imgl, Features);

printf("Left eye location: (%d, %d) \n",
Features[FSDKP_LEFT_EYE].x, Features[FSDKP_LEFT_EYE].y);
printf("Right eye location: (%d, %d) \n",

Features[FSDKP_RIGHT_EYE].y, Fe atures[FSDKP_RIGHT_EYE].y);

FSDK_DetectFacialFeaturesinRegion Function

Detects facial features in an image region returned B$DK_ DetectFace or
FSDK_DetectMultipleFacesThis function can be useful if an approximate face size is
known, or to detect facial features of a specific face returné&BEBDK _DetectMultipleFaces

C++ Syntax
int FSDK_DetectFacialFeaturesinRegion(HImage Image
TFacePosition* FacePosition , FSDK_ Features* FacialFeatures );

Delphi Syntax:

function FSDK_DetectFacialFeaturesinRegion( Image : Himage;
FacePosition : PFacePosition; FacialFeatures  : PFSDK_Features):
integer,

C# Syntax:

int FSDK.DetectFacialFeaturesinRegion(int Image , ref
FSDK.TFacePosition FacePosition , out FSDK.TPoint[]

FacialFeatures );

VB Syntax:

Function FSDKVB_DetectFacialFeaturesinRegion(ByVal Image As
Long, ByRef  FacePosition As TFacePosition, ByRef
FacialFeatures As TPoint) As Long
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Java Syntax:

int FSDK.DetectFacialFeaturesinRegion(HImage Image,
TFacePosition FacePosition , FSDK_ Features.ByReference
FacialFeatures );

C# Syntax:

FSDK.TPoint[] FSDK.Clmage.DetectFacialFeaturesinRe gion(ref
FSDK.TFacePosition FacePosition );

Parameters:

Image 1 handle of the image facial features should be detected in.

FacePosition I pointer to the face position structure.

FacialFeatures T pointer to the FSDK_Features array for receiving the detdatzal
features.

Return Value:
Returns FSDKE_OK if successful.

Example

int i, DetectedCount, img1;
FSDK_Features Features;
TFacePosition FaceArray[50];

FSDK_Initialize(");
FSDK_LoadlmageFromFile(&mgl, "test.jpg");

FSDK_DetectMul tipleFaces(imgl, & DetectedCount , FaceArray,
sizeof(FaceArray));

for (i = 0; i < DetectedCount; i++) {
FSDK_DetectFacialFeaturesinRegion(imgl, FaceArray]i],

Features);
printf("Left eye location: (%d, %d) \n",
Features[FSDKP_LEFT_EYE].x, Features[FS DKP_LEFT_EYE].y);
printf("Right eye location: (%d, %d) \ n",

Features[FSDKP_RIGHT_EYE].x, Features[FSDKP_RIGHT_EYE].y);
}

FSDK_DetectEyes Function

Detects a frontal face in an image and detects its eye centers.
C++ Syntax:

int FSDK_DetectEyes(HImage Image , FSDK_Features*
FacialFeatures );

Delphi Syntax:

function FSDK_DetectEyes( Image : Himage;  FacialFeatures
PFSDK _Features): integer;
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C# Syntax:

int FSDK.DetectEyes( int Image, out FSDK.TPaint[]
FacialFeatures );

VB Syntax:
Function FSDKVB_DetectEy es(ByVal Image As Long, ByRef
FacialFeatures As TPoint) As Long

Java Syntax:

int FSDK.DetectEyes(HImage Image , FSDK_Features.ByReference
FacialFeatures );

Clmage Syntax:

FSDK.TPoint[] FSDK.Clmage.DetectEyes();

Parameters:

Image 1 handle of the image eye centers shouldédtected in.

FacialFeatures i pointer to the FSDK_Features array for receiving the detected eye
centers.

Return Value:
Returns FSDKE_OK if successful.

FSDK_DetectEyesinRegion Function

Detects eye centers in an image region returned BS$DK DetectFace or
FSDK_DetectMultipleFaces

C++ Syntax:

int FSDK_DetectEyesinRegion(HImage Image , TFacePosition*
FacePosition , FSDK_Features* FacialFeatures );

Delphi Syntax:

funct ion FSDK_DetectEyesIinRegion( Image : HImage;  FacePosition
PFacePosition; FacialFeatures  : PFSDK_Features): integer;

C# Syntax:

int FSDK.DetectEyesInRegion(int Image , ref FSDK.TFacePosition
FacePosition , out FSDK.TPoint][] FacialFeatures );

VB Syntax:

Function = FSDKVB_DetectEyesinRegion(ByVal Image As Long, ByRef
FacePosition As TFacePosition, ByRef FacialFeatures As TPoint)
As Long

Java Syntax:

int FSDK.DetectEyesinRegion(HImage Image , TFacePosition
FacePosition , FSDK_Features.ByReference FacialFeatures );
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Clmage Syntax:

FSDK.TPoint[] FSDK.Clmage.DetectEyesinRegion(ref
FSDK.TFacePosition FacePosition );

Parameters:

Image 1 handle of the image eye centers should be detected in.

FacePosition I pointer to the face position structure.

FacialFeatures T pointer tothe FSDK_Features array for receiving the detected eye
centers.

Return Value:
Returns FSDKE_OK if successful.
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Detected Facial Features

Luxand FaceSDK detects 66 facial feature points. These facial feature points can be accessed
by their names in thESDK_Features array.
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Facial Feature Name Value
FSDKP_LEFT_EYE 0
FSDKP_RIGHT_EYE 1
FSDKP_LEFT_EYE_INNER_CORNER 24
FSDKP_LEFT_EYE_OUTER_CORNER 23
FSDKP_LEFT EYE_LOWER_LINE1 38
FSDKP_LEFT_EYE_LOWER_LINE2 27
FSDKP_LEFT EYE_LOWER_LINE3 37
FSDKP_LEFT_EYE_UPPER_LINE1 35
FSDKP_LEFT _EYE_UPPER_LINE2 28
FSDKP_LEFT EYE_UPPER_LINE3 36
FSDKP_LEFT_EYE_LEFT_IRIS_CORNER 29
FSDKP_LEFT EYE_RIGHT_ IRIS CORNER 30
FSDKP_RIGHT_EYE_INNER_CORNER 25
FSDKP_RIGHT_EYE_OUTER_CORNER 26
FSDKP_RIGHT_EYE_LOWER_LINE1 41
FSDKP_RIGHT EYE_LOWER_LINE2 31
FSDKP_RIGHT_EYE_LOWER_LINE3 42
FSDKP_RIGHT EYE_UPPER_LINE1 40
FSDKP_RIGHT_EYE_UPPER_LINE2 32
FSDKP_RIGHT _EYE_UPPER_LINE3 39
FSDKP_RIGHT _EYE_LEFT_IRIS_CORNER 33
FSDKP_RIGHT _EYE_RIGHT_IRIS_CORNER 34
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FSDKP_LEFT_EYEBROW_INNER_CORNER 13
FSDKP_LEFT_EYEBROW_MIDDLE 16
FSDKP_LEFT_EYEBROW_MIDDLE_LEFT 18
FSDKP_LEFT_EYEBROW_MIDDLE_RIGHT 19
FSDKP_LEFT_EYEBROW_OUTER_CORNER 12
FSDKP_RIGHT_EYEBROW_INNER_CORNER 14
FSDKP_RIGHT_EYEBROW_MIDDLE 17
FSDKP_ RIGHT_EYEBROW_MIDDLE_LEFT 20
FSDKP_ RIGHT_EYEBROW_MIDDLE_RIGHT 21
FSDKP_RIGHT_EYEBROW_OUTER_CORNER 15
FSDKP_NOSE_TIP 2

FSDKP_NOSE_BOTTOM 49
FSDKP_NOSE_BRIDGE 22
FSDKP_NOSE_LEFT_WING 43
FSDKP_NOSE_LEFT_WING_OUTER 45
FSDKP_NOSE_LEFT_WING_LOWER 47
FSDKP_NOSE_RIGHT_WING 44
FSDKP_NOSE_RIGHT_WING_OUTER 46
FSDKP_NOSE_RIGHT_WING_LOWER 48
FSDKP_MOUTH_RIGHT_CORNER 3

FSDKP_MOUTH_LEFT_CORNER 4

FSDKP_MOUTH_TOP 54
FSDKP_MOUTH_TOP_INNER 61
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FSDKP_MOUTH_BOTTOM 55
FSDKP_MOUTH_BOTTOM_INNER 64
FSDKP_MOUTH_LEFT_TOP 56
FSDKP_MOUTH_LEFT_TOP_INNER 60
FSDKP_MOUTH_RIGHT_TOP 57
FSDKP_MOUTH_RIGHT_TOP_INNER 62
FSDKP_MOUTH_LEFT_BOTTOM 58
FSDKP_MOUTH_LEFT_BOTTOM_INNER 63
FSDKP_MOUTH_RIGHT_BOTTOM 59
FSDKP_MOUTH_RIGHT_BOTTOM_INNER 65
FSDKP_NASOLABIAL_FOLD_LEFT UPPER 50
FSDKP_NASOLABIAL_FOLD_LEFT_LOWER 52
FSDKP_NASOLABIAL_FOLD_RIGHT_UPPER 51
FSDKP_NASOLABIAL_FOLD_RIGHT_LOWER 53
FSDKP_CHIN_BOTTOM 11
FSDKP_CHIN_LEFT 9

FSDKP_CHIN_RIGHT 10
FSDKP_FACE_CONTOUR1 7

FSDKP_FACE_CONTOUR? 5

FSDKP_FACE_CONTOUR12 6

FSDKP_FACE_CONTOUR13
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Face Matching

Luxand FaceSDK provides the API to extract face templates and match them. A template
extracted from a face can be stored in a database and can then be used to match faces using
the ESDK_MatchFacefunction.

The FSDK_MatchFacedunction returns the facial similarity level. You may consider
similarity to be equal to the probability that templates belong to one and same person.

More precisely: if the access control system provides accesp&rson when similarity is
higher of threshold, the possibility of providing erroneous access to another persom.is 1
For example, if the decision to provide accesa person is based on the code

if (similarity > 0.99)
AllowAccess();

the possibility of erroneous access to another person is 0.01, or 1%.

A facial template is nomeversible, i.e. there is no way to create the original face image using
a template. To determine if the matched templates belong to the same person (witheal specif
error possibility), you can compare the facial similarity value with a threshold calculated by
the FSDK_GetMatchingThresholdAtFABr ESDK_GetMatchingThrémldAtFRRfunctions.

Please note: it is also recommended to retain the original face images and their templates in
the database. This is because future versions of Luxand FaceSDK may offer an improved
template extraction algorithm, together with changab¢ template format.

A face template is stored in the FSDK_FaceTemplate data structure.

In .NET, there is no specific data type for a template. Instead, it is stored in an array of bytes
of FSDK.TemplateSize length. Below is an example of retrievinglfeamplate in C#.

C# Example:

templateData = new byte[FSDK.TemplateSize];
FSDK.GetFaceTemplate(imageHandle, out templateData);

C++ Declaration:

typedef struct {
char ftemplate [16384];
} FSDK_FaceTemplate;

Delphi Declaration:

FSDK_FaceTemplate = record

Template: array[0.. 16384 - 1] of byte;
end,
PFSDK_FaceTemplate = "FSDK_FaceTemplate;

Java Declaration:
The classFSDK_FaceTemplate has the following property:
public byte template[] ;
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FSDK_GetFaceTempldtenction

This function is used to extraattemplate from a facial image. The function first detects a
face, then detects its eye centers and extracts the template. If there is more than one face in the
image, the template is extracted for the face with the most clearly visible details. iEthere

clearly visible face, the function returns an error code. To set the threshold determining the
accepted quality for faces, use #®8DK_SetFaceDetectionThreshdlmhction.

If the face position or its features or eye centers are known, it is more efficient to use the
FSDK_GetFaceTemplateInRegioor FSDK_GetFaceTemplateUsingEyelinctions. To
extract the template for a specific face, useRBBK _GetFaceTemplatelnRegifumction.

C++ Syntax:

int FSDK_GetFaceTemplate(HImage
FaceTemplate );

Image , FSDK_FaceTemplate*

Delphi Syntax:

function FSDK_GetFace  Template(
PFSDK_FaceTemplate): integer;

Image : Himage; FaceTemplate

C# Syntax:

int FSDK.GetFaceTemplate(int Image , out byte[] FaceTemplate ); \

VB Syntax:

Function FSDKVB_GetFaceTemplate(ByVal
FaceTemplate As Byte) As Long

Image As Long, ByRef

Java Syntax:

int FSDK.GetFaceTemplate(HImage
FSDK_FaceTemplate.ByReference

Image ,
FaceTemplate );

Clmage Syntax:
\ byte[] FSDK.CImage.GetFaceTemplate();

Parameters:

Image 1 handle of the image from which to extract the face template.
FaceTemplate 1 pointer to theFSDK _FaceTemplate structure, used to receive the face
template.

Return Value:

Returns FSDKE_OK if successful. If no faces are found, or the quality of the image is not
sufficient, the function returns the FSDKE_FACE_NOT_FOUND code.

FSDK_GetFaceTemplatektRon Function

Extracts a template for a face located in a specific region return€&Di{ DetectFacer
FSDK_DetectMultipleFaces

The function detects eye centers in a specific region and extracts a template. The face
detection stage is not performed. This function can be useful if an approximate face size and
position is known, or to process a specific face returnedSyK_DetectMultipleFaceshe
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function produces no error if the face is not clearly visible. This is because it assumes that if
face detection functions return a detected face position, the face is of sufficietyt quali

If facial features or eye centers are known, it is more efficient to use
FSDK_GetFaceTemplateUsingEyesction.

C++ Syntax:

int FSDK_GetFaceTemplatelnRegion(Himage Image , TFacePosition*
FacePosition, FSD K_FaceTemplate* FaceTemplate );

Delphi Syntax:

function FSDK_ GetFaceTemplatelnRegion ( Image : Himage;
FacePosition: PFacePosition; FaceTemplate

PFSDK_FaceTemplate): integer;

C# Syntax:

int FSDK.GetFaceTemplatelnRegion(int Image , ref
FSDK.TFacePosition FacePosition , out byte[] FaceTemplate );
VB Syntax:

Function FSDKVB_GetFaceTemplatelnRegion(ByVal Image As Long,
ByRef FacePosition As TFacePosition, ByRef FaceTemplate As

Byte) As Long

Java Syntax:

int FSDK.GetFaceTemplatelnRegion(HImage Image , TFacePosition
FacePosition , FSDK_FaceTemplate.ByReference FaceTemplate );

Clmage Syntax:

byte[] FSDK.CImage.GetFaceTemplatelnRegion(ref
FSDK.TFacePosition FacePosition );

Parameters:

Image 1 handle of the image from which to extract the face template.

Face Position I pointer to the face position structure.

FaceTemplate 1 pointer to the FSDK_FaceTemplate structure, used to receive the face
template.

Return Value:
Returns FSDKE_OK if successful.

FSDK_GetFaceTemplateUsingElyaaction

Extracts a face templatesing the detected eye centers.

The function receives eye centers coordinates detected JySIDE DetectFacialFeatures
FSDK_DetectFacialFeatureftegion FSDK DetectEyesor FSDK_DetectEyesinRegion
functions and extracts a face template. Face detection, facial feature detection, or eye centers
detection stag is not performed. This function can be useful when facial features or eye
centers for a specific face are already detected. The function produces no error if the face is
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not clearly visible, since it assumes that if the face and its facial features cemters are
already detected, the face is of sufficient quality.

C++ Syntax:

int FSDK_GetFaceTemplateUsingEyes(HImage Image , FSDK_Features*
eyeCoords , FSDK_FaceTemplate* FaceTemplate );

Delphi Syntax:

function FSDK_ GetFaceTemplateUsingEyes( Image : Himage;
eyeCoords : PFSDK_Features; FaceTemplate : PFSDK_FaceTemplate):
integer,;

C# Syntax:

int FSDK.GetFaceTemplateUsingEyes(int Image , ref FSDK.TPoint[]
eyeCoords , out byte][] FaceTemplate );

VB Syntax:

Function FSDKVB_GetFaceTemplateUsingEyes(ByVal Image As Long,

ByRef eyeCoords As TPoint, ByRef FaceTemplate As Byte) As Long

Java Syntax:

int FSDK.GetFaceTemplateUsingEyes(HImage Image , FSDK_Features
eyeCoords , FSDK_FaceTemplate.ByReference FaceTemplate );

Clmage Syntax:

byte[] FSDK.CImage.GetFaceTemplateUsi ngEyes(ref FSDK.TPoint][]
eyeCoords );

Parameters:

Image 1 handle of the image to extract the face template from.

eyeCoords 1 pointer to the FSDK _Features array containing eye centers coordinates.
FaceTemplate 1 pointer to the FSDK_FaceTemplate structure receiving the face
template.

Return Value:
Returns FSDKE_OK if successful.

FSDK_ MatchFacésinction

Match two face templates. The returned value determines the similarity of the faces.
C++ Syntax:

int FSDK_MatchFaces(FSDK_FaceTemplate* FaceTemplatel,
FSDK FaceTemplate*  FaceTemplate2, float * Similarity );

Delphi Syntax:

function FSDK_MatchFaces( FaceTemplatel, FaceTemplate2
PFSDK_FaceTemplate;  Similarity : PSingle): integer;

Copyr i gh+42010Luarid,dns. http://www.luxand.com 53



C# Syntax:

int FSDK.MatchFaces( ref byte[] FaceTemplatel , ref byte[]
FaceTemplate2 |, ref float Similarity );
VB Syntax:

Function FSDKVB_MatchFaces(ByRef FaceTemplatel As Byte, ByRef
FaceTemplate2 As Byte, ByRef Similarity As Single) As Long

Java Syntax:

int FSDK.MatchFaces(FSDK_FaceTemplate.ByReference
FaceTemplatel , FSDK_FaceTemplate.ByR eference FaceTemplate2 |,
float  Similarity(] );

Parameters:

FaceTemplatel 71 pointer to the FSDK_FaceTemplate structure, using the first template
for comparison.

FaceTemplate2 T pointer to the FSDK_FaceTemplate structure, using the second
template for compares.

Similarity I pointer to an integer value, used to receive the similarity of the face
templates.

Return Value:
Returns FSDKE_OK if successful.

FSDK_GetMatchingThresholdAtFARNction

This function returns the threshold value for similarity to deternfitigo matched templates
belong to the same person at a given FAR (False Acceptance Rate) value. The FAR
determines the acceptable error rate when
recognized as the same person. Decreasing FAR leads toreasm in FRR i.e. with low

FAR it becomes more probable that two templates from the same person will be determined
as belonging to different people.

C++ Syntax:

int FSDK_GetMatchingThresholdAtFAR(float FARValue , float*
Threshold );

Delphi Syntax:

functio n FSDK_GetMatchingThresholdAtFAR( FARValue : single ; var
Threshold: single ): integer;

C# Syntax:

int FSDK.GetMatchingThresholdAtFAR (float FARValue , ref float
Threshold );

VB Syntax:

Function FSDKVB_GetMatchingThresholdAtFAR(ByVal FARValue As
Single, ByRef Threshold  As Single) As Long
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Java Syntax:

int FSDK.GetMatchingThresholdAtFAR(float FARValue , float
Threshold[] );

Parameters:

FARValue 7 the desired FAR value. Varies from 0.0 (means 0%) to 1.0 (means 100%).
Threshold T pointer to a float variable to stotiee calculated Threshold value.

Return Value:
Returns FSDKE_OK if successful.

Example

FSDK_FaceTemplate templatel, templateZ2;

float MatchingThreshold, Smilarity;
FSDK_GetMatchingThresholdAtFAR(0.02, &MatchingThreshold);

FSDK_GetFaceTemplate(imgl, &tem platel);
FSDK_GetFaceTemplate(im g2, &template2);
FSDK_MatchFaces(&templatel, &template2, &Similarity);
if (Similarity > MatchingThreshold)

printf("Same Person \ n");
else

printf("Different Person \ n");

FSDK_GetMatchingThresholdAtFR&nction

This function returns the threshold value for similarity to determine if two matched templates
belong to the same person at a given FRR (False Rejection Rate) value. The FRR determines
the acceptable error rate when two templates of the same person areslestlfielonging to

different people. Decreasing FRR leads to an increase iniHA&Rwith low FRR it becomes

more probable that two different peopleds te

C++ Syntax:

int FSDK_GetMatchingThresholdAtFRR (float FRRValue, float*
Threshold );

Delphi Syntax:

function FSDK_GetMatchingThresholdAtFRR( FRRValue: single ; var
Threshold: single): integer;

C# Syntax:

int FSDK.GetMatchingThresholdAtFRR(float FRRValue, ref float
Threshold );

VB Syntax:

Function FSDKVB_GetMatchin gThresholdAtFRR(ByVal FRRValue As
Single, ByRef Threshold  As Single) As Long
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Java Syntax:

int FSDK.GetMatchingThresholdAtFRR(float FRRValue, float

Threshold[] );

Parameters:

FRRValue 7 the desired FRR value. Varies from 0.0 (means 0%) to 1.0 (means 100%).
Threshold T pointer to a float variable, used to store the calculated Threshold value.

Return Value:
Returns FSDKE_OK if successful.

Working with Cameras

The library offers a set of functions to work with DirectShoowmpatible web cameras and IP
camerasvith an MJPEG interface. The functions allow single frames to be retrieved from a
camera ondy-one; they are stored in Himage descriptors. The application usually grabs
frames in a loop, displaying each frame in its window and performing manipulatidms wit
images (such as face detection).

Web camera functions are available only for Windows platforms. IP camera functions are
available for all supported platforms.

Data Types

There are data types to store the information about video formats. Note thtnikes of
video cameras are stored in wide char format (each char occupies two bytes).

C++ Declaration:

typedef struct {
int Width;
int Height;
int BPP;
} FSDK_VideoFormatinfo;

typedef enum {
FSDK_MJPEG
} FSDK_VIDEOCOMPRESSIONTYPE;

Delphi Declaration:

FSDK_VideoFormatinfo = record
Width: integer;
Height: integer;
BPP: integer;
end;
PFSDK_VideoFormatinfo = "FSDK_VideoFormatinfo;
FSDK_VideoFormatinfoArray =

array[0..255] of FSDK_VideoFormatinfo;
PFSDK_VideoFormatinfoArray = "FSDK_VideoFormatl nfoArray;

FSDK_CameralList = array[0..255] of PWideChar;
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PFSDK_CameralList = "FSDK_CameralList;

FSDK_VIDEOCOMPRESSIONTYPE = (
FSDK_MJPEG
);

VB Declaration:

Type FSDK_VideoFormatinfo
Width As Long
Height As Long
BPP As Long

End Type

Enum FSDK_VIDEOCOMPRESSIONTYPE
FSDK_MJPEG
End Enum

Java Declaration:

class HCamera {
protected int hcamera;
}

The clas$=SDK_VideoFormatinfo has the following properties:
public int Width, Height, BPP;

class FSDK_VideoFormats {
public  FSDK_VideoFormatinfo.ByValue formats]];
}

class TCameras {
public String cameras];
}

class FSDK_VIDEOCOMPRESSIONTYPE {
public static final int FSDK_MJPEG = 0;
}

FSDK _InitializeCapturing Function

This function initializes the capturing press (but does not open a camera). This function
should be called in a certain thread that works with cameras. Note that on Windows platforms
this function initializes COM in the thread; if you already initialized COM, you must not call
this function, and gu must not calFSDK_FindizeCapturing

C++ Syntax:

| int FSDK_InitializeCapturing(void); |

Delphi Syntax:

| function FSDK_InitializeCapturing: integer; |
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C# Syntax:

| int FSDKcam.InitializeCapturing(); |
VB Syntax:

\ Function FSDKVB_ InitializeCapturing() As Long \

Java Syntax:
\ int FSDKCam.InitializeCapturing(); ‘

Return Value:
Returns FSDKE_OK if successful.

FSDK _FinalizeCapturing Function

This function finalizes the capturing process, initialized by BSDK InitializeCapturing
function (and finalizes COM on Windows platforms). If you already finalized COM, you
must not call this function.

C++ Syntax:
| int FSDK_FinalizeCapturing(void); |

Delphi Syntax:

| function FSDK_FinalizeCapturing: integer; |
C# Syntax:

| int FSDKcam.FinalizeCapturing(); |
VB Syntax:

\ Function FSDKVB_FinalizeCapturing() As Long \

Java Syntax:
int FSDKCam.FinalizeCapturing(); ‘

Return Value:
Returns FSDKE_OK if successful.

FSDK _SetCameraNamingnietion

Sets the retrieval format for tHeSDK_Get@meralListfunction. Depending on the value of

the argument, eitheweb camera names (by default) or their unique IDs (Device Path) are
returned. Device Patimay be necessary if the system has several web cameras from the same
manufacturer that have the same name. This function does not support IP cameras.

C++ Syntax:

int FSDK_SetCameraNaming(bool UseDevicePathAsName );

Delphi Syntax:

function FSDK_SetCameraNaming( UseDevicePathAsName : boolean):
integer;
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C# Syntax:

int FSDKcam.SetCameraNaming(bool UseDevicePathAsName )
VB Syntax:
Function FSDKVB_SetCameraNaming(ByVal UseDevicePathAsName As

Boolean) As Long

Java Syntax:

int FSDKCam.SetCameraNaming (boolean  UseDevicePathAsName );

Parameters:
UseDevicePathAsName i sets a retrieval format for tieSDK GetCameraLidunction

FALSE: FSDK_GetCameralLigeturns the list of names for cameras installed in the system,;

TRUE: FSDK_GetCameraliseturns the list of unique device paths of these cameras.

Return Value:
Returns FSDKE_OK if successful.

FSDK_ GetCamernat Function

This function retrieves the list of web cameras available in the system. The name of each
camera is stored in wide char format (each character occupies two bytes). The function does
not support IP cameraghe @amera list must be destroyed dsllingthe
EFSDK_FreeCameraListunctionafterthe list is no longer needed.

C++ Syntax:

int FSDK_GetCameraList(wchar_t*** CameralList , int*
CameraCount );

Delphi Syntax:

function FSDK_GetCameralList( CameraList : PWideChar; CameraCount :
Pinteger): integer;

C# Syntax:

int FSDKcam.GetCameralList(out string([] CameralList , outint
CameraCount )

VB Syntax:

Function FSDKVB_GetCameraList(ByRef CameralList  As Variant,

ByRef CameraCount As Long) As Long

Java Syntax:

int FSDKCam. GetCameralList(TCameras CameralList , int
CameraCount[] );

Parameters:

CameralList 1 pointer to wchar_t** variable to store the camera list.
CameraCount T pointer to integer variable to store the count of cameras in the system.
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Return Value:
Returns FSDKE_OK if successful.

Example

wchar_t** CameralL.ist;
int CameraCount;

FSDK _InitializeCapturing();
if (FSDK_GetCameralList(&CameralList, & CameraCount)!=FSDKE_OK)
for (int i=0; ixCameraCount; i++)
wprintf(L"camera: %s \ n", CameralList[i]);
printf(  "%d camera(s) found. \ n", CameraCount);
FSDK _FinalizeCapturing();

FSDK_GetCameraListEx Function

This function retrieves the list of names and the device paths of the web cameras available in
the system. The name and the device path of each camera arenstaiichar format (each
character occupies two bytes) at the same indices at the corresponding arrays. The function
does not support IP cameras. Both Ilists must be destroyed by caliag
FSDK_FreeCamerakifunctionafter they are no longer needed

C++ Syntax:

int FSDK_GetCameraListEx(wchar_t*** CameraNamelList , wchar_t***
CameraDevicePathList  , int* CameraCount );

Delphi Syntax:

function FSDK_GetCameraListEx( CameraNameList: PWideChar;
CameraDevicePathList: PWideChar; CameraCount: Pinteger ):
integer,

C# Syntax:

int FSDKcam.GetCameralList Ex (out string(] CameraNamelList , out
string(] CameraDevicePathList |, out int CameraCount )

VB Syntax:

Function FSDKVB_GetCameraListEx(ByRef VCameraNameList As
Variant, ByRef VCamera DevicePathList As Variant, ByRef
CameraCount As Long) As Long

Java Syntax:

int FSDKCam.GetCameralListEx(TCameras CameraNamelList , TCameras
CameraDevicePathList , int CameraCount[] );

Parameters:

CameraNamelList 1 pointer to wchar_t** variable to store the cameame list.
CameraDevicePathList I pointer to wchar_t** variable to store the camera device
path list.

CameraCount T pointer to integer variable to store the number of cameras in the system.
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Return Value:
Returns FSDKE_OK if successful.

FSDK_FreeCameralList Function

This function frees the list of web cameras obtained from BB®K GetCameralisor
ESDK_GetCameralistEfunction. The call of théunction is not required in .NET, VB and
Java.

C++ Syntax:

int FSDK_FreeCameralList(wchar_t*** CameralList , int
CameraCount );

Delphi Syntax:

function FSDK_FreeCameralList( CameralList: Pointer; CameraCount:

integer ): integer;

Parameters:

CameralList 1 pointer towchar_t** variable where the camera list is stored.

CameraCount 1 the count of cameras in the system, obtained from the
FSDK_GetCameralisir FSDK_GetCamelastEx function.

Note:

You must callFSDK FreeCameralLidor CameraNamelList and CameraDevicePathList, if
you were usingeSDK_GetCameraListEx

Return Value:
Returns FSDKE_OK if successful.

FSDK_GetVideoFormatList Function

This function returns the list of video formats supported by a given camera. This function
does not support IP cameras.

C++ Syntax:

int FSDK_GetVideoFormatList(wchar_t* CameraName
FSDK_Vide oFormatinfo** VideoFormatList | int*
VideoFormatCount );

Delphi Syntax:

function FSDK_GetVideoFormatList( CameraName PWideChar;
VideoFormatList  : PFSDK_VideoFormatinfo; VideoFormatCount
Pinteger): integer;

C# Syntax:

int FSDKcam.GetVideoFormatList(string CameraName out
FSDKcam.VideoFormatinfo[] VideoFormatList  , out int
VideoFormatCount )
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VB Syntax:

Function FSDKVB_GetVideoFormatList(ByVal CameraName As String,
ByRef VideoFormatList As Variant, ByRef VideoFormatCount  As
Long) As Long

Java Syntax:

int FSDKCam.GetVideoFormatList(String CameraName
FSDK_VideoFormats VideoFormatList ,int VideoFormatCount[] );

Parameters:

CameraNamei pointer to name of desired video camera.

VideoFormatList T pointer to FSDK_VideoFormatinfo* variable to store the list of
video formats.

VideoFormatCount 1 pointer to integer variable to store the count of video formats.

Return Value:
Returns FSDKE_OK if successful.

FSDK_FreeVideoFormatList Function

This function frees the list of video formats obtained fr&i8DK GetVideoFormatList
Calling this function is not required in .NET, VB and Java.

C++ Syntax:

int FSDK_FreeVideoFormatList(FSDK_VideoFormatinfo *
VideoFormatList  );

Delphi Syntax:

function FSDK_FreeVideo FormatList(  VideoFormatList: Pointer ):

integer,;

Parameters:

VideoFormatList i pointer to FSDK_VideoFormatinfo* variable where the list of video

formats is stored.
Return Value:
Returns FSDKE_OK if successful.

FSDK_SetVideoFormat Function

The function setthe format of camera output. The function does not support IP cameras.
C++ Syntax:

int FSDK_SetVideoFormat(wchar_t* CameraName
FSDK_VideoFormatinfo VideoFormat );

Delphi Syntax:

function FSDK_SetVideoFormat( CameraName PWideChar;
VideoFormat : FSDK_VideoFormatinfo): integer;
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C# Syntax:

int FSDKcam.SetVideoFormat(ref string CameraName
FSDKcam.VideoFormatinfo VideoFormat );

VB Syntax:

Function FSDKVB_SetVideoFormat(ByVal CameraName As String,
ByRef VideoFormat As FSDK_VideoFormatinfo) As Long

Java Syntax:

int FSDKCam.SetVideoFormat(String CameraName
FSDK_VideoFormatinfo.ByValue VideoFormat );

Parameters:

CameraNamei pointer to name of desired video camera.
VideoFormat 1 desired video format.

Return Value:
Returns FSDKE_OK if successful.

Example

wchar_t** CameralList;

int CameraCount;
FSDK_VideoFormatinfo* VideoFormatList;
int VideoFormatCount;

FSDK_GetCameralList(&CameraList, &CameraCount);
FSDK_GetVideoFormatList(CameralList[0], &VideoFormatList,

&VideoFormatCount);
FSDK_SetVideoFormat( CameralList[0], VideoFormatList[0]);

FSDK_OpenVideoCamera Function
The function opens the web camera of a given name and returns its handle.
C++ Syntax:

int FSDK_OpenVideoCamera(wchar_t* CameraName int*
CameraHandle );

Delphi Syntax:

function FSDK_OpenVideo = Camera( CameraName PWideChar;
CameraHandle : Pinteger): integer;

C# Syntax:

int FSDKcam.OpenVideoCamera(ref string CameraName ref int
CameraHandle );
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VB Syntax:

Function FSDKVB_OpenVideoCamera(ByVal CameraName As String,
ByRef CameraHandle As Long) As Long

Java Syntax:

int FSDKCam.OpenVideoCamera (String CameraName HCamera
CameraHandle );

Parameters:

CameraNamei pointer to name of web camera to open.
CameraHandle 7 pointer to integer variable to store the opened camera handle.

Return Value:
Returns FSDKE__OKf successful.

FSDK_OpenlPVideoCamera Function

This function opens the IP camera at a given URL and returns its handle. You may call the
FSDK_SetHTTPProxfunction to setaHTTP proxy for accessing the camera.

C++ Syntax:

int FSDK_OpenlPVideoCamera(FSDK_VIDEOCOMPRESSIONTYPE
CompressionType , char* URL, char * Username, char * Password
int  TimeoutSeconds , int* CameraHandle );

Delphi Syntax:

function FSDK_OpenlIPVideoCamera( CompressionType:
FSDK_VIDEOCOMPRESSIONTYAHERL: PAnsiChar ; Username:
PAnsiChar ; Password: PAnsiChar ; TimeoutSeconds: integer ;
CameraHandle: Plinteger ): integer;

C# Syntax:

int FSDKcam.OpenlPVideoCamera(FSDK_VIDEOCOMPRESSIONTYPE
CompressionType , string URL s tring  Username, string Password
int  TimeoutSeconds , refint CameraHandle );

VB Syntax:

Function FSDKVB_OpenlIPVideoCamera(ByVal CompressionType As
FSDK_VIDEOCOMPRESSIONTYPE, ByVal URL As String, ByVal Username
As String, ByVal Password As String, ByVal TimeoutSeconds As
Long, ByRef = CameraHandle As Long) As Long

Java Syntax:

int OpenlPVideoCamera(int CompressionType , String URL String
Username, String Password , int TimeoutSeconds , HCamera
CameraHandle );

Parameters:

CompressionType 1 the type of video stram (MJPEG by default)
URL 7 URL of the IP camera to be opened
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Username 1 [P camera access username

Password 1 IP camera access password
TimeoutSeconds i connection timeout in seconds
CameraHandle 71 pointer to integer variable to store the opecachera handle.

Return Value:
Returns FSDKE_OK if successful.

FSDK_SetHTTPProxy Function

This function sets an HTTP proxy to be used with an IP camera. If a proxy is required, the
function should be called before tAREDK_OpenIPVideoCamefanction.

C++ Syntax:

int FSDK_SetHTTPProxy(char* ServerNameOrIPAddress , unsigned
short  Port , char* UserName, char* Password );

Delphi Syntax:

function FSDK_SetHTTPProxy( ServerNameOrIPA ddress : PAnsiChar;

Port : Word;  Username : PAnsiChar; Password : PAnsiChar):

integer,;

C# Syntax:

int FSDK.SetHTTPProxy(string ServerNameOrIPAddress |, UIntl16

Port , string UserName, string Password );

VB Syntax:

Function FSDKVB__ SetHTTPProxy(ByVal ServerNameOrIPA ddress As
String, ByVal Port As Long, ByVval Username As String, ByVal
Password As String) As Long

Java Syntax:

int FSDKCam.SetHTTPProxy(String ServerNameOrIPAddress , int
Port , String UserName, String Password );

Parameters:

ServerNameOrIPAddress i proxyaddress
Port 1 proxy port

UserName 1 proxy username

Password i proxy password

Return Value:
Returns FSDKE_OK if successful.

FSDK_GrabFrame Function

Retrieves the current frame from a web camera or an IP camera and stores the frame in the
created Himag handle. If a camera returns an image, mirrored horizontally (it depends on the
camera settings), then you can mirror it by ustSK_Mirrorimage
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C++ Syntax:

\ int FSDK_GrabFrame(int CameraHandle , HImage* Image);

Delphi Syntax:

function FSDK_GrabFrame( CameraHandle : integer; var Image :
PHImage): integer;
C# Syntax:

\ int FSDKcam.GrabFrame(int CameraHandle , ref int Image );
VB Syntax:

Function FSDKVB_GrabFrame(ByVal CameraHandle As Long, ByRef
Image As Long) As Long

Java Syntax:

int FSDKCam.GrabFrame(HCamera CameraHandle , Himage Image); \

Parameters:

CameraHandle 71 handle of the opened camera to grab frame.
Image 1 pointer to HImage variable to store the frame. Note that the created Himage handle
should be deleted once it is no longer needed usingSb¥ Freelmagéunction

Return Value:
Returns FSDKE_OK if successful.

FSDK_CloseVideoCamera Function

This function closes the camera, opened by tR8DK_ OpenVideoCameraor
ESDK_OpenlPVideoCamefanction.

C++ Syntax:
int FSD K_CloseVideoCamera(int CameraHandle );

Delphi Syntax:

function FSDK_CloseVideoCamera( CameraHandle : integer):
integer,;

C# Syntax:

int FSDKcam.CloseVideoCamera(int CameraHandle ); \

VB Syntax:

Function FSDKVB_CloseVideoCamera(ByVal CameraHandle As Long)
As Long

Java Syntax:

int FSDKCam.CloseVideoCamera(HCamera CameraHandle ); \

Parameters:

CameraHandle 71 handle of opened video camera to close.
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Return Value:
Returns FSDKE_OK if successful.

Multi-Core Support
The following FaceSDK functions use multiple CPU coress tpeeding up the calculations:

FSDK_DetectEyes,
FSDK_DetectEyesIinRegion,
FSDK_DetectFace,
FSDK_DetectMultipleFaces,
FSDK_DetectFacialFeatures,
FSDK_DetectFacialFeaturesinRegion,
FSDK_GetFaceTemplate,
FSDK_GetFaceTemplatelnRegion,
FSDK_GetFaceTemplateUsin gFeatures,
FSDK_GetFaceTemplateUsingEyes.

By default, these functions use all available processor cores. To get the number of processor
cores used, call theSDK_GetNumThreadfunction. To limit the number of processor cores
used, call theFSDK_ SetNumThreaddunction. Calling FSDK_SetNumThreads(1) will
disable multicore support.

Note that each of these functions forks into a nunmddethreads on each call. It is not
recommended to use nested parallelism when calling these functions; if you need nested
parallelism, you may limit the number of threads with B8DK _SetNumThreadiinctions.

For example, if your application runs in seslethreads, and each thread executes
FSDK_DetectFacéwhich uses all available cores), this is acceptable; however, if each thread
forks into several threads, each executing FSDK_DetectFace, this could pigtesdich the

limit of resources available.

It is safe to use extensions for parallel computation (like OpenMP) with the above FaceSDK
functions, if they are executed from a single thread. For example, the following C++ sample
code is acceptable:

#pragma omp parallel for
for (inti=0; i < 100; i++)
FSDK_DetectFace(...);

However, if your application forks into multiple threads, it is not recommended to execute the
above FaceSDK functions within OpenMP statements in such threads. If you must, consider
limiting the number of cores used by FaceSDK with the FSDK_SetNumThreads function.

FSDK_GetNumThreads Function

Retrieves the number of processor cores used by FaceSDK.

C++ Syntax:

int FSDK_GetNumThreads(int * Num; |

Delphi Syntax:

\ function FSDK_GetNumThread  s( Num: Pinteger ): integer; \
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C# Syntax:

| int FSDK.GetNumThreads(ref int Nun); |
VB Syntax:

| Function FSDKVB_GetNumThreads(ByRef Num As Long) As Long |

Java Syntax:
| int FSDK.GetNumThreads(int Nunf]) ; |

Parameters:

Num 1 pointer to an integer value receive theaumber of threadssad by FaceSDK.
Return Value:

Returns FSDKE_OK if successful.

FSDK_SetNumThreads Function

Sets the number of processor cores to be used by FaceSDK. If you set the number of cores to
1, support for multiple cores will be disabled, and 8DK will use only a single processor
core.

C++ Syntax:
| int FSDK_SetNumThreads(int Num; |

Delphi Syntax:

| function FSDK_SetNumThreads(  Num integer): integer; |
C# Syntax:

| int FSDK.SetNumThreads(int Num); |
VB Syntax:

| Function FSDKVB_SetNumThreads(ByVal Num As Long) As Long |

Java Syntax:
| int FSDK.SetNumThreads(int Nun) ; |

Parameters:

Num i the number of cores to be used by FaceSDK.
Return Value:

Returns FSDKE_OK if successful.

ThreadSafety

This chapter describes using FaceSDK in applications that exead8[B functions from
multiple threads. If your program runs in a single thread (by default, this happens in almost all
environments), you can skip this chapter.

Most FaceSDK functions are safe for multithreaded operations. The functions not guaranteed
to be threaesafe are

Copyr i gh+42010Luarid,dns. http://www.luxand.com 68



FSDK _Initialize,
FSDK_Finalize,
FSDK_ActivateLibrary,
FSDK_GetLicenselnfo,
FSDK_GetHardware_ID,
FSDK_SetNumThreads.

When working with cameras in multiple threads on Windows platforms, make sure that each
thread calls th&SDK _InitializeCapturindunction and th&SDK_FinalizeCapturinfunction
when the thread is done. The following functions are thread safe (on all ®goplatforms)
given that no different threads are simultaneously accessing the same camera handle:

FSDK_GetVideoFormatList,
FSDK_FreeVideoFormatList,
FSDK_SetVideoFormat,
FSDK_OpenVideoCamera,
FSDK_CloseVideoCamera,
FSDK_GrabFrame.

The following functionsset global parameters that have effect on each thread:

FSDK_SetFaceDetectionParameters,
FSDK_SetFaceDetectionThreshold,
FSDK_SetJpegCompressionQuality,
FSDK_SetCameraNaming,
FSDK_SetHTTPProxy,
FSDK_SetNumThreads.

Note that Himage is safe only for mulgp$imultaneous reads or single write. Do not read
from (e.g. withEFSDK_DetectFageand write to (e.g. witkSDK_Freelmaggethe same
HIimage handle at one time.

Migration from FaceSDK 3.0

This chapter discusses changes to FaceSDK 4.0 compared to FaceSDK 3.0.
Recommendations on how to migrate from version 3.0 to version 4.0 are included.

1. The 4.0 version introduces a new hignality algorithm for facial feature detection.
The new version detects 66 facial features (se®¢tected Facial Featurebapter).

2. The 4.0 version enhances the accuracy of inner facial feature (nose, eyes, and mouth)
detection. To make this enhancement possible, Iféegdure points of the upper part
of the head were removed. The following facial feature points (and their
corresponding constants) were removed:

FSDKP_FACE_CONTOURS, FSDKP_FACE_CONTOUR4,
FSDKP_FACE_CONTOURS5, FSDKP_FACE_CONTOURS,
FSDKP_FACE_CONTOUR7, FP_FACE_CONTOURS,
FSDKP_FACE_CONTOURY, FSDKP_FACE_CONTOUR10,
FSDKP_FACE_CONTOUR11

If you were using some of these features, you may calculate their approximate
positions by relying on the coordinates of other facial features.
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3. You may find that FaceSDK consumes more CPU resources than the previous version.
The SDK uses all available CPU cores for face detection and recognition functions,
achieving higher speed. If you need the SDK to use just a single core (as in the
previous vesion), use th€SDK_SetNumThreadsinction.

Deprecated Functions

The following functions are deprecated and will not be supported in the future Luxand
FaceSDK versions:

FSDK_GetFaceTemplateUsingFeatures

ErrorCodes

The FaceSDK library defines the following error codes:

Error Name Value
FSDKE_OK 0
FSDKE_FAILED 1
FSDKE_NOT_ACTIVATED 12
FSDKE_OUT_OF_MEMORY 13
FSDKE_INVALID_ARGUMENT 4
FSDKE_IO_ERROR 5
FSDKE_IMAGE_TOO_SMALL 6
FSDKE_FACE_NOT_FOUND 7
FSDKE_INSUFFICIENT_BUFFER_SIZE 8
FSDKE_UNSUPPORTED_IMAGE_EXTENSION 19
FSDKE_CANNOT_OPEN_FILE 110
FSDKE_CANNOT_CREATE_FILE 111
FSDKE_BAD_FILE_FORMAT 112
FSDKE_FILE_NOT_FOUND 113
FSDKE_CONNECTION_CLOSED -14
FSDKE_CONNECTION_FAILED -15
FSDKE_IP_INIT_FAILED -16
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Library Information

The FaceSDK library uses libjpggur bo E Mi yasaka Masar u, Ti @
projects, |libcuyrlli bBbnDarE eGHPeBisop eay dyenps E T h e
EasyBMP Projecthttp://feasybmp.sourceforge.net); RSA Data Security, Inc. MD5 Message

Digest Algorithm.
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