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Introduction

Luxand FaceSDK is a face detection and facial feature detection library that can be integrated
with your applications. FaceSDK detects a frontal face in an image, and then recognizes the
location of facial feature points. Following the detection, the SDK returns the list of 40 facial
feature points —such as eyes, eye corners, eyebrows, mouth corners, nose tip, etc. — for further
processing.

Luxand FaceSDK is supplied as a DLL (a Win32 Dynamic Link Library), and can be used in
the number of compilers on the Win32 platform. FaceSDK contains interface header files and
sample applications for Microsoft Visual C++ 6.0/7.0 and Borland Delphi 6.0/7.0.

Requirements

The FaceSDK library has the following system requirements:
1 Windows 98, Me, 2000, NT, XP
1 128 MB RAM
1 100 MB free disk space

Installation

To install Luxand FaceSDK, run the installation file Luxand_FaceSDK_Setup.exe  and
follow the instructions. FaceSDK is installed to the C:\ Program
Files \ Luxand \ FaceSDK directory by default. FaceSDK is a copy-protected library, and
must be activated with a license key before each use (see the Library Activation chapter).

To access the FaceSDK library functions, you need to use FaceSDK.dll in your applications.
Please note that FaceSDK uses FaceSDKc.dll, located in the Bin\ directory. This DLL file should
be also accessible from your application. Usually, it is recommended to keep FaceSDK.dIl and
FaceSDKec.dll in the working directory of your application or in the directory specified in the
PATH environment variable.

You need to include interface header files into your application project in order to use
FaceSDK.dIl. For Microsoft Visual C++ applications, you need to include the header file
(Include\MSVC\LuxandFaceSDK.h) and the library file (Lib\FaceSDK.lib). For Delphi
applications, use the Include\Delphi\LuxandFaceSDK.pas unit in your project.

Directory Structure
The FaceSDK directory contains the following directories and files:

Bin\ FaceSDK binary files
FaceSDK.dIl, FaceSDKc.dll FaceSDK library (should be
redistributed with the
application)
Include\ Header files
Include\Delphi\ Delphi header files
LuxandFaceSDK.pas Delphi header file
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Include\MSVC\ Microsoft Visual C++ header files

LuxandFaceSDK.h Microsoft Visual C++ header
file
Lib\ Library files for C++ compiler
FaceSDK.lib FaceSDK library file
Samples Sample applications
SampledDelphi\ Delphi sample application
SamplesMSVC\ Microsoft Visual C++ sample application

SampledMSVC\Images | Sample images

Redistributables

The following files should be redistributed with the end-user application (1.6 megabytes

total):

FaceSDK.dII
FaceSDKc.dll

Technical Specifications
The FaceSDK library has the following technical specifications:

Face Detection

T
T
T

= =4

= =4

Robust frontal face detection
Detection of multiple faces in a photo
Head rotation support: —30..30 degrees of in-plane rotation and —30..30 degrees out-
of-plane rotation
Determines in-plane face rotation angle
Detection speed: from 0.05 to 1.1 sec
0 Quick detection: 0.05 sec, webcam resolution, —15..15 degrees of in-plane head
rotation
o Reliable detection: 1.1 sec, digicam resolution, —30..30 degrees of in-plane
head rotation
Returned information for each detected face: (x,y) coordinates of face center, face
width, and rotation angle
Easy configuration of face detection parameters
Library size: 1.6 megabytes

Facial F eature Detection

Detection of 40 facial feature points (eyes, eyebrows, mouth, nose, face contour)
Detection time: 0.950 second (not including face detection stage)

Allowed head rotation: —30..30 degrees of in-plane rotation, —10..10 degrees out-of-
plane rotation

Returned information: array of 40 (x,y) coordinates of each facial feature point
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Sample Applications

FaceSDK is supplied with sample applications for Microsoft Visual C++ 6.0/7.0 and Borland
Delphi 6.0/7.0. The sample applications can be found in the Samples\MSVC and
Samples\Delphi directories. Sample applications are configured so that they have Bin\ as their
working directory, so they have access to FaceSDK.dll and IPP libraries.

Library Activation

FaceSDK is a copy-protected library, and must be activated with a registration key before its
use. You need to pass the license key received from Luxand to the FSDK_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, call FSDK_GetLicenselnfo. This function returns the name the library is
licensed to. You may need to use the FSDK_GetHardware ID function to obtain your
hardware ID if your license is restricted to one machine only.

FSD K_GetHardware_ID Function
Generates a Hardware 1D code.

C++ Syntax

\ int FSDK_GetHardware_ID(char* HardwarelD );

Delphi Syntax

\ function FSDK_GetHardware ID( HardwarelD : PChar): integer;

Parameters:
HardwarelD —address of the null-terminated string for receiving the Hardware ID code.

Return Value:
Returns FSDK_OK if successful.

FSDK_ActivateLibrary Function
Activates the FaceSDK library.

C++ Syntax

| int FSDK_ActivateLibrary(char* LicenseKey ):

Delphi Syntax

\ function FSDK_ActivateLibrary( LicenseKey : PC har): integer;

Parameters:
LicenseKey —License key you received from Luxand Development.

Return Value:
Returns FSDKE_OK if the registration key is valid and not expired.

FSDK_GetLicenselnfo Function
Retrieves license information.
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C++ Syntax

\int FSDK _GetLicenselnfo(char* Licenselnfo );

Delphi Syntax

\ function FSDK_GetLicenselnfo( Licenselnfo  : PChar): integer;
Parameters:
Licenselnfo T address of the null-terminated string for receiving the license information.

Return Value:
Returns FSDK_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  : PCha r): integer;
Parameters:
DataFilesPath — pointer to the null-terminated string specifying the path where

FaceSDK.dII is stored. An empty string means the current directory.

Return Value:
Returns FSDK_OK if successful or FSDK_IO_ERROR if an 1/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;

Return Value:
Returns FSDK_OK if successful.

Working With Ima ges

Images are represented as the HImage data type.

C++ Declaration:
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typedef int Himage,;

Delphi Declaration:
Himage = integer;
PHImage = *HImage;

FaceSDK provides a number of functions to load images to the internal representation from

files or HBITMAP handles and to save images from the internal representation to files and
HBITMAP handles.

FSDK_LoadlmageFromFile Function
Loads the image from a file and provides the internal handle of this image.

C++ Syntax

int FSDK_LoadlmageFromFile(Himage* Image, ch ar* FileName );

Delphi Syntax

function FSDK_LoadlmageFromFile( Image : PHImage;  FileName :
PChar): integer;

Parameters:

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

FileName - filename of the image to be loaded. FaceSDK supports the JPG, PNG, BMP
and GIF file formats.

Return Value:
Returns FSDK_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;

Parameters:
Image — pointer to HImage for receiving the loaded image handle.
BitmapHandle —handle of the image to be loaded.

Return Value:
Returns FSDK_OK if successful.
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FSDK_SavelmageToFile Function

Saves an image to a file. You can set the quality of JPEG compression using the
FSDK_SetJpegCompressionQuality function.

C++ Syntax

int FSDK_SavelmageToFile(HImage Image , char* FileName );

Delphi Syntax

function FSDK_SavelmageToFile( Image : HImage;  FileName : PChar):
integer,

Parameters:

Image — internal handle of an image to be saved.

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

Return Value:
Returns FSDK_OK if successful.

Example

intimg1,;

FSDK _Initialize(");
FSDK_LoadlmageFromFile(&img1, "test. bmpg"); //load .bmp file
FSDK Savelmage ToFile( imgl, "test. jipg "); Il save as .jpg

FSDK_SetJpegCompressionQuality
Sets the quality of the JPEG compression to use in the FSDK_SavelmageToFile function.

C++ Syntax

i nt FSDK_SetJpegCompressionQuality(int Quality);

Delphi Syntax

function FSDK_SetJpegCompressionQuality(Quality: int eger):
integer,

Parameters:
Quality  — quality of JPEG compression. Varies from 0 to 100.

Return Value:
Returns FSDK_OK if successful.

FSDK_SavelmageToHBitmap Function
Creates an HBitmap handle containing the image.

C++ Syntax
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int FSDK_SavelmageToHBitm  ap(Hlmage Image, HBITMAP*
BitmapHandle );

Delphi Syntax

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

Parameters:
Image — internal handle of the image to be saved to HBITMAP.
BitmapHandle - pointer to HBITMAP the created HBITMAP handle will be saved to.

Return Value:
Returns FSDK_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;

Parameters:
Image —handle of the image to be freed.

Return Value:
Returns FSDK_OK if successful.

Face Detection

You can use the FSDK_DetectFace function to detect a frontal face in an image. The function
returns the position of the face in the image. The performance and reliability of face detection
is controlled by the FSDK _SetFaceDetectionParameters function.

Data types

Luxand FaceSDK introduces the TFacePosition data type that stores the information about the
position of the face. The xc and yc fields specifies the X and Y coordinates of the center of
the face, w specifies the width of the face, and angle specifies the rotation angle of the face
in degrees.

C++ Declaration:
typedef struct {
int xc, yc, w;
double angle;
} TFacePosition;

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

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: Himage; FacePosition:
PFacePosition): integer;

Parameters:

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

FacePosition — pointer to the TFacePosition structure to store information about the face
position.

Return Value:

Returns FSDK_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 returns FSDKE_IMAGE_TOO_SMALL.

Example

intimgl ;
TFacePosition FacePosition X

FSDK_Initialize(");
FSDK_LoadlmageFromFile(&imgl , "test.jpg");
FSDK_DetectFace(imgl, &FacePosition) ;

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
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function F SDK_DetectMultipleFaces(Image: Himage;
DetectedCount: Pinteger; FaceArray: PFacePositionArray;
MaxSize: integer): integer;

Parameters:
Image —handle of the image to detect faces in.
DetectedCount  —count of the faces found in the image.

FaceArray — pointer to the array of TFacePosition structure to store the information about
the detected faces.

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

Return Value:

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

Example

intimgl
int DetectedCount;
TFacePosition FaceArray[ 50];

FSDK _Init ialize(");

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

FSDK_Detect Multiple Faces(imgl, &DetectedCount , FaceArray,
sizeof(FaceArray) )

for (i = 0; i < DetectedCount; i++) {

printf(“face position: %d %d %d \'n", FaceArray]i] XC,
FaceArrayl[i] .yc, FaceArrayli] . angle);
}
FSDK_SetFaceDetectionParameters Function

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

The function allows configuring the following parameters: HandleArbitraryRotations,
DetermineFaceRotationAngle, and InternalResizeWidth. HandleArbitraryRotations,
DetermineFaceRotationAngle can be TRUE or FALSE, while InternalResizeWidth is an
integer.

C++ Syntax

int FSDK_SetFaceDetectionParameters(bool
HandleArbitraryRotations, bool Determ ineFaceRotationAngle, int
InternalResizeWidth);

Delphi Syntax

Copyr i g h2008@uxadd)l6cohttp://www.luxand.com 11



f unction FSDK_SetFaceDetectionParameters(
HandleArbitraryRotations: boolean; DetermineFaceRotationAngle:
boolean; InternalResizeWidth: integer): integer;

Parameters:

HandleArbitraryRotations — extends default face rotation angle from -15..15
degrees to -30..30 degrees.

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

FALSE: default fast detection -15..15 degrees.

DetermineFaceRotationAngle — enables or disables the detection of face rotation
angle.

TRUE: detects rotation angle when detecting faces. The angle is recorded into the

Angle field of the TFacePosition structure (TFacePosition is a structure returned by
FSDK_DetectFace and FSDK_DetectMultipleFaces).

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 call FSDK_ DetectFacialFeatures or
FSDK_DetectBcialFeaturesinRegion.

InternalResizeWidth — 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 defailt, all images are internally resized to the width of 384 pixels. 384 pixels are a
reasonable compromise between performance and detection quality. While large images are
downsized, the smaller ones are-gjzed to the specified Resize Width in ordemsantain
constant detection speed.

Choosing the right value for InternalResizeWidth

Choosing the correct value for the 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
face on 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, however, you 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 InternalResizeWidth. 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 FSDK_OK if successful.

FSDK_SetFaceDetection Threshold  Function
Sets a threshold value for face detection. The default value is 5.
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The function allows adjusting the sensitivity of the detection. If the threshold value is set to a
higher value, the detector will only recognize faces with 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);

Delphi Syntax

function FSDK_SetFaceDetectionThreshold (Threshold: integer):
integer,

Parameters:
Thre shold — Threshold value.

Return Value:
Returns FSDK_OK if successful.

Facial Feature Detection

FaceSDK provides the FSDK_DetectFacialFeatures function to detect facial features in an
image. First, this function detects a frontal face in the image, and then it detects its facial
features. The function FSDK_DetectFacialFeaturesinRegion does not perform the face
detection step and detects facial features in a region returned by FSDK_DetectFace or
FSDK_DetectMultipleFaces.

The facial features are 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 in the Detected Facial Features chapter.

C++ Declaration:
typedef struct { int x,y; } TPoint ;
typedef TPoint FSDK_Features [FSDK _ FACIAL FEATURE_COUNT];

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

function FSDK_  DetectFacialFeatures (Image : Himage;

FacialFeatures : PFSDK_Features): integer;

Parameters:

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

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

Return Value:
Returns FSDK_OK if successful.

Example

intimg1,;
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 , Features[FSDKP_RIGHT EYE] .y );

FSDK __ DetectFacialFeaturesinRegion Function

Detects facial features in an image region returned by FSDK DetectFace or
FSDK_DetectMultipleFaces. This function can be useful if an approximate face size is
known, or to detect facial features of a specific face returned by FSDK_DetectMultipleFaces.

C++ Syntax

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

Delphi Syntax

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

Parameters:

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

FacePosition — pointer to the face position structure.

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

Return Value:
Returns FSDK_OK if successful.
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Example

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

FSDK_Initialize "),
FSDK_LoadlmageFromFile(&img1l, "test.jpg");

FSDK_Detect Multiple Faces(imgl, &DetectedCount , FaceArray,
sizeof(FaceArray) )

for (i = 0; i < DetectedCount; i++) {

FSDK DetectFacialFeaturesinRegion (imgl, FaceArray]i],
Features);

printf("Left ey e 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] . x, Features[FSDKP_RIGHT_EYE] .y );
}

Fac e Image Extraction

When facial features are detected, you can extract the face from the source image using the
FSDK_ExtractFacelmage function.

FSDK_ExtractFacelmage Function
Extracts the detected face from an image.

C++ Syntax

int_ FSDKIMPORT _ FSDK_ExtractFacelmage(HImage Image ,
FSDK_Features FacialFeatures , int Widt h, int Height , Himage*
ExtractedFacelmage , FSDK_Features ResizedFeatures );

Delphi Syntax

function FSDK_ExtractFacelmage( Image : Himage;  FacialFeatures
PFSDK_Features;  Width : integer; Height : integer;
ExtractedFacelmage : PHImage; ResizedFeatures :PFSDK_Fe atures):

integer; cdecl; external 'FaceSDK.dII';

Parameters:
Image —handle of the image to extract the face from.
FacialFeatures — pointer to the FSDK_Features structure containing information about

facial features.

Width —width of the extracted face image.

Height —height of the extracted face image.

ExtractedFacelmage — pointer to the HImage variable the extracted face will be stored
in.
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ResizedFeatures — pointer to the FSDK_Features array for receiving the resized and
repositioned (according to the width and height parameters) facial features in the extracted
face image.

Return Value:
Returns FSDK_OK if successful.

Obsolete Functions

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

FSDK _LocateFace, FSDK_LocateFacialFeatures

Error Codes
The FaceSDK library defines the following error codes:

Error Name Value
FSDKE_OK 0
FSDKE_FAILED -1
FSDKE_NOT_ACTIVATED -2
FSDKE_OUT_OF _MEMORY -3
FSDKE_INVALID_ARGUMENT —4
FSDKE_IO_ERROR -5
FSDKE_IMAGE_TOO_SMALL —6
FSDKE_FACE_NOT_FOUND -7
FSDKE_INSUFFICIENT_BUFFER_SIZE -8

Detected Facial Fe atures

Luxand FaceSDK recognizes 40 facial feature points. These facial feature points can be
accessed by their names in the FSDK_Features array.

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_RIGHT_EYE_INNER_CORNER 25
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FSDKP_RIGHT_EYE_OUTER_CORNER 26
FSDKP_LEFT_EYEBROW_INNER_CORNER 17
FSDKP_LEFT_EYEBROW_MIDDLE 34
FSDKP_LEFT_EYEBROW_OUTER_CORNER 16
FSDKP_RIGHT_EYEBROW_INNER_CORNER 18
FSDKP_RIGHT_EYEBROW_MIDDLE 35
FSDKP_RIGHT_EYEBROW_OUTER_CORNER 19
FSDKP_NOSE_TIP 2

FSDKP_NOSE_BRIDGE 22
FSDKP_NOSE_LEFT_WING 27
FSDKP_NOSE_RIGHT_WING 28
FSDKP_MOUTH_RIGHT_CORNER 3

FSDKP_MOUTH_LEFT_CORNER 4

FSDKP_MOUTH_TOP 20
FSDKP_MOUTH_BOTTOM 21
FSDKP_MOUTH_LEFT_TOP 36
FSDKP_MOUTH_RIGHT_TOP 37
FSDKP_MOUTH_LEFT_BOTTOM 38
FSDKP_MOUTH_RIGHT_BOTTOM 39
FSDKP_CHIN_BOTTOM 29
FSDKP_CHIN_LEFT 14
FSDKP_CHIN_RIGHT 15
FSDKP_FACE_CONTOURL 12
FSDKP_FACE_CONTOUR2 30
FSDKP_FACE_CONTOUR3 32
FSDKP_FACE_CONTOUR4 10
FSDKP_FACE_CONTOURS 8

FSDKP_FACE_CONTOUR® 6

FSDKP_FACE_CONTOURY 5

FSDKP_FACE_CONTOURS 7
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FSDKP_FACE_CONTOUR9 9

FSDKP_FACE_CONTOUR10 11
FSDKP_FACE_CONTOUR11 33
FSDKP_FACE_CONTOUR12 31
FSDKP_FACE_CONTOUR13 13
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