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[Face Detectinn] ﬁ/ 7
7,

] Face detection is a computer technology which detenﬂlneﬁ tgpﬁec?ﬁ:sg, {
and size of human faces in arbitary images. ﬁﬁkrped.-a} f f
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[Face Detection tasks]

oo

L E==s=EH

|l|ILI

face detection can be regarded as a specific case of

O Object - Class detection [
The task is 1o find the locations and 8ize of &l obj

that belong to a given class. E{arﬁﬂﬂﬁwag @

O Face Localization
The task is to find the locations an:

el P
- ‘ﬂ * i = nrﬂ'.r ff
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. Probable Face Pixels .
 Lighter pixels mean hig er probability
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[Face analizatinn]

Color Segmented Mask I
Mask produced from thresholding the fillered probability image
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[Suftware Developement Kits]

+
r/
] OpenCV /
OpenCy is a computer vision lbrary orginally developed by Intel. F
The library is cross-plafform, and runs on Windows, Maz OS X, Linux, VCRT r -
{Real-Time OS5 on Smart camera} and other embedded devices. It focuses e W
mainty on real-lime image processing _tf!* l'/
r Ir';'l . i
[ VeriLook . o
VeriLook SDH is based on the VeriLook PC-based face recognition technology .J” _.r-/ ; '.)‘
and i infendad for biomelric systems developers and intagralors. A £ 'y:
It allows rapid development of biomelnc applications using funclions from the F !
Veribook library, which ensure high relizability of the face identification. '#
VeriLook facial recognition softwara is now available for Mac 05 X i’ v

=
[ Luxand Face SDK > 7
-Detection of 40 facial feature points such as eyes, mouth, nose, and facs.
-Detection time: 0.9 seconds # .-"”-‘l ret
L Thie i A =

-up o 5,000 facas par second ¥, P 7,
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[ Algorithm ]
] Advanced face localization / g4 7 / !
7y

] The algorithm implements advanced face Imaiizailnn anrultment am:l rnaﬁ?{ 4
using robust digital image processing algorithms. -

D Fast identification speed - 100,000 faces per secon
[ Tested on a PC with Intel Gore 2 processor running at :
640 x 480 pixels of image

o
g
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Temiplata Size Template Siza Template Size

i

i nuen

N=tectiontime tarall tacesin a trame

_ 1L midhizcconds
(=15 " headroll tzlerancz]

Dztecticntimme forall faces In a frame

137 millise rond
{=18C° head roll tolerence ) S i

Lngle face templats oxtracton time (1)

{rrillisecomds) L1z 62 31

Plalihing spieed [ 2) 0 Mace reoonde per second)

lermplate sizcn Jatabase (2) (bytes)
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[Enrnllment] 4"y f {

ool [ T 5 =
-

SR

Tt

L. l R 2 ) o .
L O D,
i I P § M | e 1
i Ml

[F0L{5L-100g. tit YLS 2.284 60.58101
.ﬁ“ 402 1otal Detectes oY oroentcg SY.ehS14
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if |not daotabooe.TablcExiata | "Tomplateal!)} then
tr=ggin

createlable = "CHEAIE TABLE TemplatCes (ld LBLEGER PHIMOARY EHY, '+
'TemprlateTs TEXT HOT HULL.
*Templare ELOE ¥XOT MCLL, "+
'"Thumbnail DLOD) '
Jarabsze ExecSQL (creartefacleay !
cnd;
iT ol rlakatmse . TahT cFx st "Tuagre=" 1y Lhen

begin

creat=Tabl= = "CEEATE TADLE ITmages (Id INTEGER “RIMARY WLEY, '+
"Templat=Id IFITEGER MCI HULL, "+
'BicmesricTypeo INTEGER NOT HCLL. '
"RecordIndex INTEGER ROI HULL, "+
'Cenlnden INTECER KOT WUOLL, '|
'"Frane Todiex TRTEGER HOT WIMTI, "4+
"lomage BLOEG HULD HULLY "

Zatabase .CxecDL (createTaole) .
=) s
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[Cnlnr Structure Descriptnr] _ /4

J f

D Main functionality of this descripter is image to image maitching = i {
[ it expresses local color structure in an image by use of a simu'turin_g element tﬁé‘{fis ’ 4 /l

comprised of several images sample. ' !;( ,r'
] The CSD is a generalization of the color histogram that captures sor
spatial characteristics of the color distribution in an image. = =
[ It is defined in the HMMD color space using non-uniform coler quanfization to between
32-256 colors. ' /7 .
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[Edge Histogram Descriptnr] | # I{

D The image array is divided into 4x4 subimages | /

D The edges in each image-block is categunzeq into ungqﬂf jrfe fdlf;w /
six types: 4

vertical, horizontal, 45+ diagonal, 135+ dlagunal’;mn.j a " \E
F 2
edge and no-edge. . .
/ o 2

1 Each bin value is normalized by ttéﬁ Bl
the subimage. ,
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Fig. 2. Five types of edges.
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Trig. 3. T'ive types of edge bins for each sub-irnage.
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Fig. 4. 1-D amray of $0bins of EHD.
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