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ABSTRACT

The human face recognition system from video can be divided into two main steps. First,
the position of human face in each video frame is initially detected located and Then, the human
face recognition is subsequently performed by means of the supervised system to detecting and
analyzing the human face whether or not the known human face. If known, the equivalent human

face will be displayed.
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2.1.2.1 Knowledge-based methods (Yang. et.al. 2002)
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VisCore

YUVA)
Image class

Standard pixel types (gray, RGBA,

Image Sequence class
Helper classes and functions ~

A

VisDisplay
Display an image
Display a group of images

VisImSrc
Select a digitizer -
Get images from a digitizer [

VisMatrix

4x4 vectors and matrices
General vectors and

matrices

-——— =

-->

VisXCLAPACK
Use CLAPACK library
for matrix operations

VisXImageMagick
Use ImageMagick library
for file I/O

VisXIJL
Use Intel’s ITL library for
file VO

VisVFWCamera

Get images from Video for
Windows

VisMeteor
Get images from Matrox ®
Meteor ® card

VisXDS

Get images from
DirectShow

VisXRenderFil
Helper project
(DirectShow filter)
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a

' ' . . 4 =t
4879 UAYA origin W50A (0, 0) (FuMoagaauyd

P= s

Alfsuamirsafmuaya origin 11097
o 1 gy Y & o 9 e = -} ] dy
Aumdalan Aldluam Foihldnmsdauiinnuganguinniv

= e’: i a ] o ]
Object ¥50 Instance MT31991NAD CVislmage 1n RoTaud i RNy doyavowua

o ¥

R a ' o . A0 (o ¥ a o a & o
ag pixel 9399 UAZINY pointer N 11/84 block FoyaeTdniinia msrzaviudiTonannso
@519 objects @109 objects IAuRLAAL objects AT IdoyasTe Tnshifinasn
] 1 ¥
doyaludanlni Tnousolifin1s 14 object ine 182 MS Vision SDK 9z¥1n15as 2900 U7180
T4 Y a a9y a = 1 Yy d o = 3 o 1 3
Tiifimsdradadadoyassan Bnaeluuda Nezhimsiumiseanusidiuiuly
v 1] E4 []
wonvniilunara CVislmage §1a1W150189ANE Process IRUATNAUAVDININ

) Q’: & -3 o ) H 9
MU Tae1¥ method Sublmage() Feamnsafmualitiinig process mmizAwmuaiinmua

2.3.2.1.1 Pixel 182 Image Type
. & [-2
CVislmage §na3 191Uy template TuTnseadaveanisi C+ Funamnsofivua
#i1av0d object NarF1eivz Iilunuuriialaududnudoenis Tnel¥frde CVisimage

<pixeltype>
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¥iauBInNYa (Pixel Types)
1 1 ' ' . & -
- Gray Scale Types U#Qe pixel Ysznsuldreinnuaineveudas pixel 39U
s 1 s A ] [ ] = d' I=)
STAVUNIIUAN 256 52U (0-255) qul‘lsf"ﬂu’)ﬂﬂ’ﬂﬂﬂ'l‘ilu']ﬂ S UA ATINN 1 LLAANTIIDTIOYR

(4
404 pixel gz yia lunquil

A19199 2.1 11AAIT10aZIBAYY pixel uAazyHAlUNGY Gray Scale Pixel Type

Name Component Data type Pixel | Display [ ImageSource
Size Size
CVis(Gray)BytePixel 8 bits Unsigned char | 8 bits Yes Yes
CVis(Gray)CharPixel 8 bits Signed char 8 bits No No
CVis(Gray)ShortPixel 16 bits Signed short 16 bits No No
CVis(Gray)UShortPixel 16 bits Unsigned short | 16 bits Yes No
CVis(Gray)IntPixel 32 bits Signed int 32 bits No No
CVis(Gray)LongPixel 32 bits Signed long 32 bits No No
CVis(Gray)UlIntPixel 32 bits Unsigned int 32 bits Yes Yes
CVis(Gray)ULongPixel 32 bits Unsigned long | 32 bits Yes Yes
CVis(Gray)FloatPixel 32 bits Float 32 bits No No
CVis(Gray)DoublePixel 64 bits Double 64 bits No No
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-RGBA Color Pixel Types wilszneuldie component tjE)tJ"] moluinas pixel
$1uu 4 M ldun Arnnvainalududuas (method RQ) Annuaaluddingy (method
BO) fnnwaialudmd@er (method GO) uazA18an (method AQ) Fadumfidmuaszdy
M3 transparency  A15797 2 UEAITIWAZBEAVDILARE pixel elungu RGBA Color pixel
types Taudrdulumsifiufie B-G-R-A #asefus1 RGBQUAD #4191 32-bits Windows

Bitmaps

A19197 2.2 1AAIIIUAZIDIAVDA pixel UABTYHATUNGY RGBA Color Pixel Types

Name Component Data type Pixel | Display | ImageSource
Size ' Size
CVisRGBABytePixel 8 bits Unsigned char 32 bits Yes Yes
CVisRGBACharPixel 8 bits Signed char 32 bits No No
CVisRGBAShortPixel 16 bits Signed short 64 bits No No
CVisRGBAUShortPixel 16 bits Unsigned short 64 bits No No
CVisRGBAIntPixel 32 bits Signed int 128 bits No No
CVisRGBALongPixel 32 bits Signed long 128 bits No No
CVisRGBAUIntPixel 32 bits Unsigned int 128 bits No No
CVisRGBAULongPixel 32 bits Unsigned long 128 bits No No
CVisRGBAFloatPixel 32 bits Float 128 bits No No
CVisRGBADoublePixel 64 bits Double 256 bits No No
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- YUVA Color Pixel Types Ad16n8UNGY RGBA Color Pixel Types fi 1dna171111d7
1t 1 o o 4 1 u’}‘ P
fvaAasInuaes Al uluIUY YUV component inufiozidlu RGB winiu m1319fi 3 uaaq

519a2108AV04 pixel UAaz¥HAlUNGY YUVA Color Pixel Types

A13199 2.3 UAAITI0ALIDIAYD pixel UARSFHATUNGY YUVA Color Pixel Types

Name Component Data type Pixel | Display | ImageSource
Size Size
CVisYUVABytePixel 8 bits (Un)signed char | 32 bits Yes Yes
CVisYUVACharPixel 8 bits (Un)signed char | 32 bits Yes Yes
CVisYUVAShortPixel 16 bits (Un)signed 64 bits No Yes
short
CVisYUVAIntPixel 32 bits (Un)signed int 128 bits No No
CVisYUVALongPixel 32 bits (Un)signed long | 128 bits No No
CVisYUVAULongPixel 32 bits (Un)signed long | 128 bits No No
CVisYUVAUIntPixel 32 bits (Un)signed int 128 bits No No
CVisYUVAFloatPixel 32 bits Float 128 bits No No
CVisYUVADoublePixel 64 bits Double 256 bits No No

2.3.2.1.2 M38319 CVisImage Object

M3er319 CVisimage Object A1115055UUIAYDINTN 1A Iny 14 CVisimage constructor
Tumssmuavuianedu] uazunvoannla wu

CVisByteImage image(100, 50);

o v Y ¥ o ; v 4 &

fMdat19d il umsfimuaviIavee Object 1¥HivuIa 100 ADEIN LAY 50 192 N30
314 100 pixels AL g4 50 pixels uaGdion Tusunsua1soad1a object Aouudrszyvuinly
10181 1ag 1% method Allocate 13

CVisBytelmage image;

image.Allocate(100, 50);

P Y ¥ Y . ° d . a a 2 o '
107 18na 11 ud9198 U1 CVisimage 9¢%10151AU pointer N1V ITIR MU IVDS
' - a S va Y d v o 1Y

wiheanudrfifudoyaninese luunnsfidouTdsunsudeoanmsifudoyanimgaiuly13

S o [} ar 1 9/ ] o Ao 1 [] =
NAUNUILUINNUAN NN method Copy() seifumsadramibrsanusiid i Induaziing
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1 o d a 4 { dy 1
ahgadoyalmidmiufudeyainy Taefinisudly 115 process  Ndoyayatiaz il

o

nansenufudeyaduntuuasd1ala ud method Copy() sevinemuldinmizdudeyaluyiia

o ' [ ] a o ° A .
Aoty uad 1P unsdl iy T pixel type A19ptianudesl9f 16101 Ao method CopyPixelTo()
14
Jadeg19ne Ui
// assign imageFaceOriginal to the subimage in the original data.

CVisByteImage imageFaceOriginal = imageOriginal.Sublmage(rectFace);

// fill imageFaceCopy with a new image data block containing just the subimage

CVisBytelmage imageFaceCopy.Copy(imageFaceOriginal);

// convert and copy the data into an RGBA version of the face subimage
CVisRGBAByteImage imageFaceRGBA(rectFace);

imageFaceOriginal.CopyPixelsTo(imageFaceRGBA);

21n§2061941398uTn151% method Copy() 1182 method CopyPixelTo() 9gttuld3
Copy0) aw30lF18inmz pixel TunuuiReafu dau CopyPixelTo() amnsaldnldsuwmlas
9/ @ v LY i on ' o . . 1
drufuldunldggudnaziflse Torhnnlunisivuaun1sn1e image processing 9819
1791 binary threshold WHudu
¢l method CopyPixelTo() ‘lau1s0iasu pixel 990AU RGBA 130 YUVA liliflu
ngu grayscale 18 nousiia RGBA Thiflu YUVA 14 ue MS Vision SDK Afifledduiildlu
msutasr19n RGBA il grayscale 180 VisBrightnessFromRGBA dafigaslums
fuImfe
G = 0.299R + 0.587G + 0.114B
Tao# G fio manua e luioy grayscale
= 1 1 1
R fio eI N lugmuduas
G fie sanwaInlududidien

1 4
B ﬁﬂ AnnuaIluguimiku
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2.3.2.1.3 Operations vﬁugmmmﬂma CVislmage
method Pixel(x, y) i method Tumaiddsdinnuainveunas pixel Tudoyann
N9 ¥iA uﬁi"lumm%gaﬂm%uTﬂmﬂsuﬁ'mﬁmm’hﬁmﬂq pixel  TUAIN method
RowPointer(row) 39iinnuazaln uazsiaisnilumsiam saiodne i
float FindAverageGray(CVisFloatImage image)
{
assert(image.NBands() == 1);
float fltTotallntensity = 0;
for (int y = image.Top(); y < image.Bottom();y++)
{
float *pflt = image.RowPointer(y);
for (int x = image.Left(); x < image.Right();x-++)
fitTotallntensity += pflt[x];
}
return (fltTotallntensity / image.NPoints());
}
aindret19dredu pfit 154 pointer HTumAMIvBaIvBITOYANNTIUAAZID?
nadeamsiddaluuda pixel 93eiansadald patdou luTasAumisougauuaunu
x 1
919 CVisBytelmage a2 CVisRGBABtyelmage finundeny Windows Bitmaps
marzaziin quantafug et ianse 185 aniuld edrasu 01514 Windows GDI
functions Tun15uf 1y mstaGuudennld Taoasa 015530014 Windows GDI functions 174
fin1519 method Hdc 10154 object ¥8aAA1A HDC FHaamsoSonls Windows GDI
functions 1Aaadotede Tl
CVisRGBAByteImage image(100, 100);
HDC hdcImage = image.Hdc();
if (hdcImage != 0)
{
// Note that we use (0, 0) to refer to the top-left corner of the

// image when working with Windows GDI functions.
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RECT rect;
rect.left = rect.top = 0;
rect.right = image. Width();

rect.bottom = image.Height();

HBRUSH hBrush = CreateSolidBrush((COLORREF) 0xff0000);
if (hBrush !=0)
{
FillRect(hdcImage, &rect, hBrush);
DeleteObject(hBrush);

DrawText(hdcImage, "Hello World!", - 1, &rect,
DT_CENTER | DT_SINGLELINE | DT_VCENTER);
image.DestroyHdc();
}
1ndaed19919d T un158379 object ¥INATM CViSRGBABytelmage YUIAAI
1313 100 ﬂe%uﬂ'uazqa 100 48 (100 x 100 pixels) TnetiF AU ety nazidou
#8017 “Hello World!” 13nsana1s daina11in151% Windows GDI functions 1% DrawText()

Taedalinisa319 object lunara HDC Tag5uA191n method Hdc()

2.3.2.2 mssmmﬁaynmwaaﬂmmamwnauﬁama‘f
A4 - Y . . a ¥ Y
LDUNITAT object 1uﬂﬁ'lﬁ CVislmage IasUNIT process ‘Uﬂgﬁﬂ']ﬂﬁluuﬁ? 1798

g Iwd laaansom ld 3 53 1dun

)

2.3.2.2.1 uananalngly Windows HDC
i1 object Na$19910AA1A CVisimage TnnaniRmiioulu Windows bitmaps FiTyn
Tsunsuaui15ald method DisplayInHde() #115UNTUEAININUY Windows 19 Invazdesdl
Y v
M5a§19 object YBIAATE HDC 9101 UMIUAT window’s HWND T 1 uilantu Getdc( Taw
Y o v Jdn ¥ a A v ' Y
AlouTisunsuaunsansivaounadnsii 1 minfistiavesdoyanmuanaresnl dilou

Tusunsueansald method CopyPixelTo() dmSumslasuulasrilavosdoyaninld
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¥ilnvoadoyan WA DisplaylnHde Ay

- CVisRGBABytelmage

- CVisBytelmage

- CVisUShortImage (Displayed as RGB555)

- CVisUIntImage

- CVisYUVACharPixel (Displayed as gray scale)

2.3.2.2.2 uananalasl¥aaia CVisPane uag VisDisplaylmage
AT CVisPane 10¢ CVisPaneArray ﬁ‘m‘uﬂﬂﬂiu VisDisplay.h é’ﬁauiﬂsunsu
#70190 include VisDisplay.h Uagau15od 14 object 91AAA1Y CVisPane 118¢ CVisPaneArray

Taga1u150111 object a5 199IARAE CVisimage W utaAINA 1

2.3.2.3 midamsAnneiugUnsaineas
a | - 4 ] 1 1 - o L4
Vision SDK awsndaaenugunseliouseinniouen’ldTaodi liduruginsel
L4
Tag MS Vision SDK 1da5oy VisimSre DLL 1314 Taod14Tsunsuannsaidonginsal
4 3 Ao o 1 t o a 9y
Wouse luvaiziidesengiunouiiuaes 14
& A
fa1e CVisimageSource U VisImSrc Project Tagamnsaldfdansu VisFindImageSource()
& L e d 1
&4 return 41]U instance Y0IAAE CVislmageSource AINRIDYIN
CVislmageSource ImSrc = VisFindImageSource(**’);
@ v Y 1 4 o a 1w ¢ & t g 9
INAI0E 19 19AU ImSre  3zVIMsAndonugUnssii¥onds lagezinudoyaninlu
[ 9/ a & 1 a9y a I W a8 o 1 A
dnvazdoyafuieson1s process a1l lunsdidesnisAnaefiuginsalfinunindeiios
15U NA090187A 1o @150 1% method SetUseContinuousGrab() 14
. a o i o v A
ARNA CVisSequence iuna1ailinis1nnlun1sdan1sifieni process nnaviiios
samfan1581u naznmsilivudeyanminiluninderiies i5u AVI file AA1E CVisSequence B
Tu VisCore Project vifoufiunaia CVislmage iazlisnymzidu template 1wAsIfU
¥
mzas U@ Isamnuiy data  type  Tuwtiaa1eq du'ld nisviiauvesnana
CVisSequence veviaufiudoyanmiiidnuazifiuyge Inslundazyaezdouiudoyaly
Useni@einu aaa CVisSequence 1% Standard Template library deque class Tumsdaifiy
NuYBItoyaNIN

3 =2

deque 1iluTnssadradoyaiifiy objects 13161y uazannsadqdedey yalaonis1d

[y 3/

Fil (index) TMITOLRY uazmusoavdoyanonvindumiaiy nionoves deque 14

Auaviandielulnssadndoyauuvdi
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n351¥na1e CVisSequence AIMITOAIMUAVUIAVDISIUIN objects ﬁﬂzmssﬂ"ﬂu
deque 18 Tauf1 default fofi1 0 Fa1907179 object 11190218 object iflugaargafidunlu
deque N15AMUAIIL 1Y buffer i Insaufusiaueensineu dec1asu &1deans
capture N1WH 1800 JuERIUUIE NReNTIReTAIA I Tuwnadi liun Ao Uszana o
34 5 uag@eemsiiunmendruduvelusunsu 1¥neuninis process AA259aR1 buffer
wnthunaisie Yszana 30 §1 200 LAZAI3RIM butfer YuIRgIAe Uszuisiuinnal 200
Fmiumsfunmusazmsuioiiatiaiu IMa33 1o 41130 method Iumsdeiiviia
404 buffer UYDINAIA CVisSequence Ao SetLenghtMax() uazdall method é‘uq L
ReadStream(), InsertStream(), AppendStream() La¥ WriteStream() lun1s9anis Lﬁ'mﬁu"lnlz{
AVI A0

115111107 object AR object ‘?iagj“luﬂmﬂ CVisSequence 31911015 process a13150 1%
method Pop() Taefilonaiuisoadia object luna1a CVisimage 115011 process ABBANIS
wits dagredadeluil

CVisImageSource imagesource = VisFindImageSource(*”);

if(imagesource.IsValid()) {

CVisSequence<CVisRGBABytePixel> sequence;

Sequence.ConnectToSource(imagesource, true, false);

CVisRGBABytelmage imageT;
if(sequence.Pop(image, 2000) {
imageT FWriteFile(“out.bmp”);
}
sequence.DisconnectFromSource();
}
D881 T sunsud 198451519 method ConnectToSource() HON15ITOUAB object
TuAa1d CVisSequence i1 Image Source 9103 1ITIN1514 method Pop() dm5unsin
doyaninn1elu deque 89 CVisSequence M UAL131U object ¥04AR 1N CViSRGBABytelmage

é‘l o N
MD1IN15 process Av 11
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® Training System width Eigenface Lﬂu‘ﬁumau‘lun15ﬁ1s01n1w‘1ug1m’fﬂgamzuu
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fun R uszuY Fadudusoundfigiunounilaues Face Recognition

. ﬂ o w mas 4w o Y
® Capture Video Input (Hudunoulunissuniwia lendeamsinnyszulanadig
1 1 4
2o uazuonoondiumsy teri U149 udunouade 1
t4 [ v
® Background Subtraction {uduaeuiiue1nmiaTefiusnssnuniuudazivsy
] A a H o, o
11913 Subtract Background iiouenuezithmute (lunilfenyud) sonsinnmainna
[l 1 4

® Human Face Detection (Hunisvueutinuenuenuesldeindunsuves
Background Subtraction 41imsasdvmdwmisluniweawyudnegludumislaveanin
Tuusazisy

oz ° 9 o 9 ]
® Human Face Recognition Lﬂumsuuaﬂ‘u*ﬂmnqw*nmnm"lﬂmmu
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