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Face Detection using Skin Color Information and
Parallel Processing Method on Multi-Core
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H|383| stMEX{2|ets| FAsFeUENS| =28 M[193 25 (2012, 11)
RGB, YCbCr(3], HSI 5% 22 94 dleolg x9S 7|qk Cortex-A9 MPCore= 1-470¢8] Z2ZAAME A U3t 7t
o2 g4 deoly e dAHE Aste FAES g zve] Z2AME 1GHz FF F35 o] 7lssit. 4
At 9 RS o] fdle] AFS AZE WO 1A E] 5019} SCU(Snoop Control Unit)E %8 WE|z0] of
QA Yo R HE SE7F wEAW 2 FH A, T ZYA A 2ol A et g NEON v o
FA o= Q3 Q{7 HAEY Jhsdo] At A XS T3 ANEFHANA HAes MAdstL AZE
P 43 wHe v Azl dRSs 948 94 v dlo Jte] HYPAFS AT dEHE duYss A
wste] HEsh= WHeltt. AR FAdAE 4T E] Attty FE5ihgdd Ase dAdoz AT Sk
=AR 8 FEHE A H AT Eo] wolxth wpx e Atk Cortex-A9E o]« ARM Z =244 ¢l FPU(Floating
oz 9F 79 WHe A AW, Support Vector Machine, Point Unit) 2.t} A% o] % H] 7445 5]
HMM 53 #Zo] @& F4S dgitol g5t & g5y
dolg et 98 FdS Huste] AEFse g Foln 3. Metst= d=Z4 & 4H
stad dolelo] dat doll uhet 14 Eo] debAar Axt 31 d=dE w2
Fol wol Hvh =AWk e el we) Az el HE|H 0] 7b Cortex-A9 MPCore= 7]E¢] w31
i AE 4EE =2 wH of WA FAsA MAFA T&AA Farh A%
g Ex SCUE &3 CPU9 dF w92 @7 o
22 Viola-Jones &arel= 7 % 3 vl B ATl wE el Zad
Viola®} Jones7} Ate d=adE day+[3]2 Al ol M o7 8o 27}%] WA A otstu)
de AeHes dEds: dadE: T shdolth
Viola-Jones € i8]& 2 Haar-like featureE A& o|n| A
£ S3to] Aitete danglFolt. Tl gad doly
7F gow AHFES o I JAS AHHow At
A @3 B4 g do] did Jruke AMsiER &0t
W Aol 9
—
311 HAFAE 33 dF FRAE
RAS o]ty dEFS HESE WHe nAZHA
(1% 2) Haar-like feature Wgon Ed v Ao w7 Gad dew Azta
Haar-like featureS ol &-3kel shbe] ep2folg gys 05 Wb A o0 99 8 Faygde a4
B ORRANE wob shtel Stage® TAStel gag ol AWMl dwstel ARM =afe] Hyerd.
AdaBoost St =[2]e] =tk A4 gold mE o e Ael 94 I F YCbCro] ChCr d9wtow Fw A
AUl 2 WindowsE A A3 Stages THAA =& S A= 5 AAL
A} o)l & Bl A =2 HAE27]E FAASA Hxu
. - 1 < <
7}7+¢] WindowsE =3 4 o]t} 0, (2, 1) = {1 atrfd %gg = gg:zg = %gi 0
0 Otherwise
2.3 Cortex-A9 MPCore
Cortex-A9 MPCore WE]slo] ZRAAM= &4 A 2(1)e] WEEE Ygdo WMeuwe wz Agsi 1
g e Ve w8 Ao Adsn, &3] #Holy ool WelelE 0x00 22 e Herh dF TR o]
A Butd 7]7]o A o] ALEH = FH4l Z2AA] o]t Aol '0x00'E AF-A HA AAAA Aite] Wi 7}
| Shred Memory | A BT B EAE 9 FAY Ao @E A2
— — shol At) 6526744 Al2¥ %ok webac
Cortex-A9 CPU Cortex-A9 CPU 3.1.2 Windows ¥ 3¢
HRAE Be 19A 7 AXHE 28A= POSIX Thread
= F859 WindowsaAhe Sdxoz Wa Hgar,
| Snoop Control Unit | A Gl Dol A9} A= FF ThEY] Wi
| L2 Cache Controller | WindowsE A A43sle] RE g4 U2 Jddz A3
of gt}

(9 3) Cortex-A9 Dual-Core
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(g 5)elAel  wzkd HF27b Windowse] th.
Windows®] $1x]= dlolEle] A7|o| uwie} A7t dekA|
W AT ZEHEH Y 5714 gF oA "k Z AT
dM= ;o] Zo] wA POSIX Thread® A4 3ho]
Windows ©A#44S HEA okt

for all WZ // WZ: window size
Resize image:
Integral image;
for all WP // WP: window position
Detect {
for all SC // SC: strong classifier
for all WC // WC: weak classifier
If failed, label the position as negative; jump to the next WP;
If passed all the SCs, label the position as positive;

(¥ 6) Viola-Jones Pseudo Code

Make Thread[CORE]

for all/core WZ // WZ: window size
Thread[0] = Viola-Jones Face Detection; // Detecting face
}Thread[l] = Viola-Jones Face Detection; // Detecting face

(29 7) A= Viola-Jones Pseudo Code

(¥ 6)2 Viola-Jones ¢32]F 9] Pseudo Codel7]Z
B E Windows Alelz2E ©ASIA| L Aokl R -2
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