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ABSTRACT

Face detection is very important for automatic face recognition. Face recognition is used
to develop authentication, security system or user interfaces etc. This research proposes the face
detection by finding skin regions and centroid of face areas. First detect regions which are likely
to contain human skin in the image, and then find the locality of eyes in each labeled. Second,
centroid is calculated in all skin labeled. Finally finding scope of the face by centroid and skin
regions. This research addresses the position and boundary of the face by reducing unwanted part
in the result of face detection. The results of precise face detection can be used to apply for face
recognition with high performance. On the 635 pictures of face dataset, the experimental results
showed that the face detection of this proposed method detects face correctly 98.24% from these

datasets.
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Hawmosszaunsoimldlaosvamnnieslinmiunae 2, 3, 4, 5, 7, 8, 9, 12 uaz 46

o 1o o P o o ' §
mazaziiueg ldanisogunie 7 nminlfiiRouilamesuaasdiedianmgili 2.1
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™) ®)

3 211 (Anwdumiy Bnmikumsihiideuilames (7]
2.1.54 ﬁﬂuhg\qilu (Convolution)
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Tumssznaran mmineulogiufomsnigiinus sy namumaaiunmn

~ o a v 4 ° o = o v y
Taoiimumaanawasnguna mX s voaalasitaz i hidouiun wiidiimiadieg e
w 4 o e £y < <
winaanivosnisneulagiudiimualimuman 7(x.y) Wumunwaavina mx a uazam
o N 4 e o
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¥
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ni—1 n—=l
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A & '
e i fio - Awowalvesglnm
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A o
m fio — anuRNIvDUNINAA
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= @ o s
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-
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s 9 o o q‘: ] Yt A =4
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o : d a L @ - o 1
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suanalugin 2.12
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1 | 3 3 4 2 5 7 6 *
I 0 1 | 4 | 4 3 2 4 7 7 *
0 1 i 2 | 3 3 3 ik 3 2 i 7 *
1 | 1 4 4 * * * * *

31 2.12 mansesdayanimdavitaeu Tagiu

s kS

2.2 NUIVLNNEIVB
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2.2.1 OUIVENNEIVBINUMIIATIVHIAINA
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1. 95311 NG (Knowledge-based method)
A = ! g 1 a o §= v o
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laun A arsmisaeadne ayn Mhn uazaauilszneudun sildawsadiuaionluie
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] ar ] ar é '3 s - §
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sUn 213 M3l lmanasavnilunhiammannsuna Yang ilas Huang (8]

2. 3‘53 1u5ﬂ‘tlilf (Feature-based method)
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[ Ed
51U 2.14 M3asImUTnuaIMIaeItaz1hinNNuITEYes Chow 1ag Li 5]
3.9% W&l@:mumﬁﬂ (Template matching method)
o dy ] " o v =l o
Famstidaulnginee dmwesdiuuveslymiwiasgiu niesgluuuvesdnuae
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uAnzanyuziAY 01RrN 82991 ayn thn dnsazvounmluni wiausnaluniiviua
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F9 mumanvziiansauzaiodd walaouudas odelsfemnlumhnasewiiivinanag
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Usiuanait lanmumaanimua nielunidr lidminfuuuaszuny Avei 14

3
Y
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3.2 alasuniiamuwaa (Deformable template)
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e ae1e lsnaumn hiannsaadwaunisveunumwaanudslaou 1817 In AR ey

o v oA o ' a -
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Human Diglarrmable Active
izce ternplate contour

a = o = [~ aw
gﬂ'ﬂ 2.15 anoiuIamumand NI YD Huang 1182 Chen [1]

4, 'i‘%'gmﬁ awals 1n4) (Appearance-based method)

o

ad w ' d = ' ¥ :r, b YV b4 ' o a
'J'ﬁi]‘]Jﬂl.‘ﬂIJlwaﬂ‘ﬂﬂﬁ'l']ul'ljlk'ﬂ']uu'gﬂtlﬂﬂ‘llﬂ&iﬂﬁuﬁlxﬂﬂﬂ'lﬁNﬂ"hﬂﬂuliﬁ'.llmﬁTﬂ'i‘U
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d' (] é o Ve el G:‘ﬂ! s L) ) ] = =
mhaulvdegminnlenuasnsuiivainnale srenusu lasanislsgammey [13] Famu
A s o o =1 ¥ o @ 'l
e lumaviadunaianmmesuurdu (Svm) iudu dmsudandmusinisasiam
TunhueanuIdouns Rowley Milunis 14 inssihnlseamifiouas 0w luwdnngudld

dasimiaiennluwinegn 92.5%
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2.3 THABHITVINUIVNINAIVD

z = o = o s J e‘: = { i as
Tuneuisvesinoiwutarivinglddusauiiiidumsnauseninadiguanud

v
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el o ¢ A 9 Ao q’: W =y - o ar ::” =
uazdsguanyaimeaNui lanavestuaouisnlsluinoinusniivi Tavszuaasia
n’: e Aaw 4 d 3 £ A dy
‘HNW?)U'J'Ei]'IfNTLIQﬂﬂﬂiﬂﬂlﬂﬂﬂminﬂiﬂﬂ‘lﬂu

{1
- s =

2.3.1 NHNENNEIVoINUMIATIVWIUHTNINMINE

Tudl n.e. 1997 Kapur (10, 11] Tévinavenuddolunisasram luntininnnd &a
mﬁ'uns:mumsﬁswmﬁfuﬁﬁﬁnmﬂuu?nmﬁmﬁwmnqyﬁ’mnmwdw udaiinms
Suundoyadiag senmmauinaimiviasaemn Ewanir ioinasnaen it
wanfufuninaveslumiiiunm ludanvesnisasasnidimiseserfedoya
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Tumisamamlunsilaeerdumatinnisssanananmsuums e leauazue 1nlas e
wenuwzeamlszneumey vealuwi Iﬂﬂifﬂ?ﬂgnnﬂa'u‘iy“lummnimﬂwﬁﬁaﬁ%umu?%

¥
VOINIEUIUM IR 11T

ORIGINAL
SKIN SMOQTHING AND
RGB > 7= =
FILTER TEXTURE EXTRACTION
IMAGE
FACE DETECTION
_ | DETECTING r- FACE
FROM SKIN >
SKIN OBJECT
REGIONS

M b 4
311 217 YueoAtvenszuaunsas i lumhoinn i

1. NINIBININIA (Skin Filter)

ﬂi:lj’mﬂ”liH1ﬁ1ﬁ‘ﬁ’]ﬁﬁ0&éuﬁuﬁ]1ﬂﬂﬁﬁuﬁ1Zero-Rcsponse YDININDIN
szuundos Tavii Zero-Response voandoafeanlszinadidosiigaludazisuiud Faue
Buituitesn’yl 10 PANTHYDIVOVOIARTAIY uﬁamﬁazgﬂauaanmnmﬁ R, G 1ag B ua
aza iieilumsudnidosmanudanienin hisudvesdfionfatuvesmaiiasafudu
§1110A1 Zero-Response HiAnnn 0 udriuhadves R, G uaz B iudunezgauilaslyl

ifluf1 Log-Opponent 7, Rg 11ag By Aauns



21

L(x) = 105*log,, (x 1)

L(RED)+ L(GREEN )+ L(BLUE)
i =

3
Rg - L(RED)— L(GREEN)
L(GREEN)+ L(RED)
By - L(BLUE)— (2.13)
3
- " = o’ =
e RED Ao AMUNTNG IUTZUIVFAS

GREEN Ao ANUNS N IUTZUIFIE
BLUE Ao auunsnaluszanumiigy

Tasnauvessmnudiiezgnldunumanuduvewasd Wiesnnszuny
: b .
fuasuazsznuaiidusslidyminuszezysinduazidoalundeauialsson Anei 105
i & o e o n"x:; = 1 ¥ i = 2

wilumaanezi linaansvosilanduoonisiuesluyas 0 8a 254 aiasi 1 gaitudhla

[ ' = 2 & ﬂ a o A = A o r.g A’l’ o
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i

] o R o 9o = n,: 1 1 Y =
mstlasaraomanuiiilid Re uay By 8n¥iea1 Z(339aMun 1eveaaioia)

wiludaseiumszAauanuduvesasd

31 218 mwAumiy

2. m3d5uSsutazmsanaaieia (Smoothing and Texture Extraction)
nszuumsinliuSeunazmsataaeindunszuiumsmioua Rg uay
" ¥
By ldmninduneumsmmaniviia Tasszihmai lliunszurumsilszanananind e
o A A o & o 9 o't o
mimiRouilames evzdmualdvuiavesflawmestvinaiilu 4 X scaLE Taviia1ves

SCALE 9223301128 1a91nauns
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(HEIGHT +WIDTH )
SCALE = (2.14)
320
e  HEIGHT fio  manugaesnmiiui
WIDTH fo  mAnundevean i

[
= s

Tunmsmia1veannulasaiodi(Texture Map) N1¥dmTVMIHIUTIN
a o a qjj s a @ & - = a a ~ §
FmifsvestayaaisAniy dvslidiuvesdimiiamineudafivziineiini G ouung
" 24 0 o = a o A a ° "
Fudunialudedinalunmiasrmusnaravie Jagnan il asaiviiezfuausing
' v v
Wnsnd I 71 lauannmsumarivie laviivuaeuaail
a 4 Y as Vv =3
1) Alszuanauning 1 Aun13nI0Luniseginlaylanumanyuia
8 X SCALE
a - o et n‘: P = ad
2y 1S nan e lutunaun 1 ¥iatesnINLN5 N I
s e 9 o P=1 :/‘ 9/ [~
3) Wszananamning 7 Alwnisnsesuuisegiuanase laalsmuman

o § U Ty 7 A Y w  delg '
UYUIRA 12X SCALE lmgﬂ"iﬂ!ﬁuﬂ']ﬁiluimlﬂ@iﬂﬂaﬁ“ﬁﬂqﬁlﬂuﬂ1ﬂ'}ﬂ

4 ] Ed
3UN 219 awdruTuRsuMIMIAEInINLlasauR)

3. MIATIVNIAINIG (Detecting Skin)
1 s o a s = 0 9/ s‘f AL aa
druvesddunazanududlvesdszgniiinlylunsmnungiia
=1 & HMa 9 o 4 t'd" b o
milounuanl lasdoaiinsudasninin Rg uaz By NRIUMsUszuIananInAon1In

ey o o’: a
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Il
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AR B (2.15)

Hue

I

luag Saturation
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¥ ¥
Tuduaeuusnvesmsnsesiminiugenunevesneriee limnn
1 U ' =2 ' 1 ]
4.5 ag (a) A Hue 320Y381 9 110 03 150 LA Saturation 3I$DYIZHIN 20 014 60 139 (b)
A1 Hue 95113 130 13 170 uaz Saturation 9521314 30 i 130 [@oulvdmivuminios
a 4 & 1#] 4wl 9 ad a0 A =
e Goulvil swilumineglunuadunusayuvesssnuvesdyalinusmnnnnd

uagsouq Ao lmedimaosdsaums

(a) Texture < 4.5, 120 < Hue < 160, 10 < Saturation < 60

1o (b) Texture < 4.5, 150 < Hue < 180, 20 < Saturation < 80 (2.16)

fﬂ' n‘/’ d‘ xdvq = 1 %) =Y 45 7] 1
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110 <= Hue <= 180, 0 <= Saturation <= 130 (2.17)



24

d‘ ¢= = ar ::. g/ ar :g 9
31N 221 nmSnaEIM ldndsminmsnseavunougaiy

4. MINTIVFNUHINNINUSIUA TG (Face Detection From Skin Regions)
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510 2.24(a10)
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g(x) - _.L_Hexp _M (2 18)
2o 20
y &
1319 x Af 12 . L
L
X 1 M £
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hy(x) = hx)®glx) (2.19)
iilo h(x) o foalnunsu (Fafianue 256)
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