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Real-Time Face Detection, Tracking and Tilted Face
Image Correction System Using Multi-Color
Model and Face Feature

Eung-Joo Lee'

ABSTRACT

In this paper, we propose a real-time face detection, tracking and tilted face image correction system
using muiti~color model and face feature information. In the proposed system, we detect face candidate
using YCbCr and YIQ color model. And also, we detect face using vertical and horizontal projection
method and track people’s face using Hausdorff matching method. And also, we correct tilted face with
the correction of tilted eye features. The experiments have been performed for 110 test images and shows
good performance. Experimental results show that the proposed algorithm robust to detection and tracking
of face at real-time with the change of exterior condition and recognition of tilted face. Accordingly face
detection and tilted face correction rate displayed 92.27% and 92.709 respectively and proposed algorithm
shows 90.0% successive recognition rate.

Key words: Face Detection(d 271 %), Face Recognition System(@ 214 A1 2~®), Face Tracking(Q=
%3, Color Model(Zt52d), Tilted Face Correction System(¥ 23| A E QA 2 H))
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472 ZEDICINES =2X M9A K45(2006. 4)

pAgoRA MY JRE AET S AL VIQ L AL AATLEA ABH B 9974 TR

Budo] [(n-Phase) A% A AT ARA BB 22Y & Ach ARAFI A} Lo) DkH 2

of 2HE 1 e AAHES TEHT Aok elM AFIIL BED 27, YO Behude
G AEE AHEE whgo) HSI Zelmdel H AR S

2.1 YCOCr 222l Jjpte] H2YY 265 AEE AT Rz W] 4iHos o
g2 A BE AL & 4 U

YCoCr 2R de FX(Y), HAAHE(Co) 2T
HAAAE(CHE YeER= ARER 7= 3o
299 AES 5] RGB ZEHELAA YCCr
Zeitrda Wasle d2ara Jo] T¥H G, YIQ ZatR 92 F2(Y, luminosity), -3 =
JEE &%tk RGB ZetEddAM YOO, 2R A4t (], In-Phase) 22|31 Z-AZ 44 FJE(Q,
dz #fgdsts 48 24 (1)~4 Q)] Jeb i Quadrature) ¥ 0.2 FA = o] glo™ RGB #el®
QoA YIQ Zerd s HasiA] dZrae A
= (0.299 X R) + (0.587 x G) + (0.144 X B) (1) B2 st [ 4EL A28 AHE3T o 4
(4)~®)= RGB Zatrdd  YIQ Zelrds H3
s AS Jehdh

2.2 YIQ Zet2d Dt AdZHY HSE

G = (—0.168xX R)+(—0.331x G)+ (0.5 X B)

(2)
C = (05% R)+ (—0.418 X G) + (— 0.081 X B) = (0209 X R) + (0.587 X G) + (0.144 X B) (4)
. ) 7= (0.596 x R) + (—0.275 < G) + (— 0.321 X B)

YCCr Zebed vlvke) 95zn W] BE o ©
2R Walel A2 9ste] Z=7tak ofzhate o Q= (0212x R) + (- 0.523 < G) +(0.311 X B)
N EREH AARE olEHe) AW FANRL ©
o 28 1o L2954 JEEg F2F 2HE YE YIQ Zehed ko] ojRzw Wil mE dF
uidth A-deME YOO, ZefRd 2 gdste 4 54 Wstel HES et T ok ol A
D~B)F 4 3L o)t AR JES X BATH AR E o] &t 4P S AR
#F3he C RS FEsto oE3 234 veh a9 2 SFNFA ARE FE2T BHE UEM
At Ak AFdME YIQ %}E}E‘éi gahz 2 (4)

28 13 Zo] F743} okztel| AARTH FH5 9 ~(6)T 4 OF o1&ty AR LS XY
ZPZHEZ YGO Zaed s 7o s dEvy e 1 8E-& FE3t 0|38 23 Yehiich
4G AEE JHAE G AEE 28 29, <42y 2% 29 ol YIQ Zetrd 7|wte] gRagd
R4 ofodo] Tt 2 4 ATk 28 1D & A% FOANN ] JFF =HAAE W 7
a9 Ue)t 2ol 2B Wsltd dhaos A #atA wWiALSol A9 gl EFI9E FEHA
&g WA 943 & 5 AT, 2" 1D 2ol v A F2T F AN, RAIUNY] FFT = AE

(a) (b) (c) (d)

T2 1. 2 ofzlof| Xzt Fas =YEfol|A YCbCr etz g Jjgte| AR g FE: (g) F2o| FAS =YY
Efol A4 (b) FZtol Roddh mHAE|S| Hall (c) ofztol] HAE THAES Pak: (d) F2holl &5 =8
247 ol

Ak N
AZTRMA(Cr) HE %F 23 | Kioizh xeatee] AZTRMACY M2 %5 27 (f) oRbol| B2E
Toalee] YTTRMA (Cr) M2 55 Z3
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(a) (b)

(a) (b)

(d)

8 5. ogtol| HEE =HAEHo|AM ZRIRAE AREE U2
oo AE: (a) ORZI0l HEES ZBYEOIM HSet
A (b) HSI Zi2t2Ee] Hue 822 AT 4
”I‘-} (c) YCbCr &2tz de| Cr 422 AI8s 4
Ao}k (d) YIQ Z2t2Ee| In-Phase 422

St H=E

(D)9} 2] (8)3} o] B g o2 ojdlete] L=
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stol #EHUN AUt B2t e PYe I2F

g A% UYL YYson oF 4 (10

o Jehdict.

Face Tracking¢, ¢,y = min | Cp — Ce | (10)

FHGY 23 F HEE ¥Ed9 g 4R
FH35l719 8t st RS EH EE F4dM B
AE A3 T o5 zH oA g A4 29
a2 AYE A5 olFEAE FH3)
= 325232 A3 (Hausdorff Matching)[6,7] ¥
HE AHESIAT 4S8 92 998 28T A4z
AAE A4 FYS F FANY BSOS Ly
dlA AEH dEHY o= AglE SH45hH
A GAG oldold FAW BAZE AL of
FEAE FH3A Aok 282 JA olsteld o
5 ZHQlol M HEE 999 E 53 QA=
AdGste A a2 E2E Heg A S48ty
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ing)ol ol AFgE o] ) RN Ae ¥ F
A AG MAEEE €2 DT (g =Y o
he) stesrax AZe 4 (1)F 2o] Fold)

hg D) = B2l Im—il (1)

AN | m—il & F4 garde] 4 md 4
gaod o] A iAlole] AglE JERZ] 98 dx =

dutdoz {FFHUA A#l(Euclidean Di-
stance) & AR R (M 1)E 37 A rd e M}
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2 d
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2 (13)€ WEse Y A7 @
K,(MI)= {mlh(m,I) <dm < M} (14)
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(a) (b) (c) (d) (e
2 13, M52 72017 YE P IiEt D27|87| B (a) YELE 712047( Al
71871 BX Z1}h (d) RQEZSE JIS01FI(+30°) ¥k (o) &= SAX HE: () 7

LBZFEL A&ty R §F e o d=H Hol Ao & =EAXE 7| &7E AR
37 7)1 gold 2F9Y BA i 4ge £ BARste] Ao} btk £33 hpaxEx A
Aot AdgsF o2 E CPU M2 7) 2Ghzd PC g 71Hg o83t dFS FHAY A HF
9} Visual C++, Progressive CCD 7}dlg}te} ¢k 08% AL A 255 JehyAch
Metro-II 9 EEREE AHE3 AT E3 2 2 4T FHEA Azt Eggeted A4S
sle} 71-go] A Faboll g A BHE st F3 ALE-3le dEPHES FET AGEN G 29
opzbdelol B FFF 2% 12T YW 42 AME 4F AR A4S 7R Hue A& FFHA
Ad# £30° HYWAM st 7o dFFYE ¥1 BHETeFE RN d2FHF Yol A E
7t A8E s dent FE2EHoH AL AL FNAME &
APdd 71Ee] 42U S ¥FE F o] AAE AF &g 5 YUk ¥ 1o EF iR
getA AEshr] 98 AbgAE 22201 dEUA Al 98 o83t GEHE, V271 € QU2 FHE
2~elo) R mARHAM JFe PdHsE o yehdiglen rjEe Gy Eile Vo 88

(a) (b) (c)

(h)

2R EE ASE ZEY FE: (o) T2 AoiF AHYH HElolM
o
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(a) (b) (c) (d)
O3 15, 7| 20i7 L2l tigt 427|127 B (a) €29Y9 UE: (b) ASEZIX HE: (¢) & SEX d=1 71271
HE (d) 427|187 B 23l

(a) (b) (d)

02 16, S 2 e A2 E2HY HE: (a) € g4 (b) Cr 48 g4 (o) I(In-Phase) & g4k (d) S8
ZatMe An Gab

(a) (c) (d)
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