B
e R4S
CEAFETAIRE K

LEBLE T8
khlin@mail.dyu.edu.tw

& fo w2 A % Rl B

A 0 ik
SESFFaaeg i
myd
jeff241@mail2000.com.tw

2

hAEwme? o AR - BAWS &
B in B s A R o Ak 2 A 9 R
ERED A RGERBER AR R RRE
BBV S o F A AP I P
WEAE B ) A G GEAE Feas o gt fh o AP AT dgp) 4
et B S i e SE T L2 A PRl o F
“*ﬁ‘%vw%%ﬁ&ﬁmﬁ~#k’””
EF A G R PR SRR ARG
ﬁai”~ SRS PERE T»m; 2 4F o

MAE: @ A G MR~ A PRfe iR~ B 4 R

Abstract

In this paper, we proposed a face detection
technique based on color and geometrical
features. The proposed face detection scheme is
composed of face candidate localization and face
region verification. We first use a color feature,
skin color, to coarsely localize these face
candidate regions. Moreover, we detect eyes and
calculate the geometrical properties among them
to select the possible eye pairs. Therefore, we can
detect face regions by combing the face regions
and eye pairs. Experimental results show that
our proposed face detection scheme can function
well.

Keywords: Face detection, eye pair detection,
skin color detection.
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2.1 Skin Color Detection

d 3P 3F § R frAR I R ﬁﬂ_?" =]
BrOYCC § S A
supervised learningz_ #£4 » » #7YC,C, ¢ 2%
e & A2 gl o A h o AP
% 5 A ’%E%?fg\“’uﬁéw YCuC, ¢ 474 * 2 4%"
Bl BEYCyC,r ¢ Kz P K R AR
§ I T LT A N

B(x.y)= 1 90<C,(xy)<130,130<C,(x y)<160, (1)
Y= otherwise

#e o B={B(x,y)} %7 K¢ 0plE%x;

C,={C,(xy)} = C, =

L4 @ B={B(x,y) 1f ﬁ“‘ﬁlabelmgﬁ

12 {5 > 433% Object & ## ~ /| & (TR B - B
LEG Mplzg% o o HYRE (b)7 B G

4%%ﬁoa@2@?y§m,4§§3¢;

¥ Uifji' DA TR oo

©)
D) g () 4

B 2~ K¢ dplss
lﬁ/?]—’».ﬁ“:‘:%

2.2 Eye Pair Detection
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2.2.2 Eye Pair Selection
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2.3 Face region verification

BISBlfEp A iz E R Y A RS
ERFE AT 2L T LR o B 5@)FFE AR
Iﬁ"ﬂ’%?\ﬁﬁ_/\%f”fl{ % B2 T LB @S(b)m
PR FL T AR FR L TG §
BARRFEEINE- K REHER 0 B2 Pl
% P2 MpArdo [ B L B Ryl o PP 4
PR B2 R A RFRH AR S R
Pl 22 P2 MRE2 b doo| & 0 T 5 & pRfie$tR
iy e g L= A g g T

P%ﬁk’“ﬁﬂwﬁﬂﬁﬁﬁ%%
W a2 o oW 6 4w o B EL A
P2 &&= % 2. Euclidean distance » ¥ E2
E3=E4=E1; E5=2%xE1-



Pl: £z §é F.oiEds
P2: 402 &5 Fuipds
é:FEE

IE &%
@)
Pl: £ Z §é& F.oFE88
P2: 402 & FuiEds
$: FaFu
B ER
(b)
Bl S5~ "PRRHE%RFA G GFERE 2T LE

(@) & F&; (b) 4535

E2 El

‘e

@ s

e E—_

N

¥

Bl 613953 ;A EES - T A BRI 2T

]

3FHEE

[RREh: 25

A

OB AG YR D2 ARk S
ERHRT Lo Aok L e 30 %
%

GRS G RIBR T ok o A

=2
i

AN

o
i#

Webcam #f5~ 234 5547 ¢ B 1§ i% 5 BIE @ o
& RPIER ’f'%320x24)%f$%°iéﬁ
PN SRS - I R L - -
AW s v 2Bl G \1;15-‘4.4553;3; °
gLk R0 R kAka o AT 5B
¥ B an®i5x B @ True Positive Fraction (TPF)
(also called Recall) -~ False Negative Fraction
(FNF) -~ False Positive Fraction (FNF) ~ True

Negative Fraction (TNF) - 7z 5 (Precision)

F-measure o ipd 353 Pl T 40T C
N
TPF=—" (3)
th
Nofn
FNF=—", )
th
N
FPF=—2° (5)
Ntn
N
TNF=—2, (6)
Ntn
. N ot
Precision = ———, (7)
otp + Nofp
F - measure — 2 x Precison x Recall @®)

Precison + Recall ’

BN R AR
[\ —:EL"'? B2EA G B o
op * ok SLRR] 5 IR ¢f
Nop * & St 5 A %2 2 F 5 A%
B #ic o
Nofp ARG A% T %%? A i ih
% #c o
Nom = % 5L Bl & 2H4 3G e %,*"_’glﬁ-’?
o e K -
Nom & & Seeip] 5 254 s e §_ 3 Favzt
T

Bl7 52 A%BP2ZIkE% B %=
AR AR RE 0 d BB ARBRIZE
FoM7@) Ao AR FRERF A
W VEALPE T FE R A PR Ak > o@] 7(b)
To— dkm 3R BB k2 4% < | 5 100x130
Pixels » %9 5% 8. % ? % ¥ -] 80%x90 Pixels »
HA %S5 4B 7(C) “r7 - R¥HEM 7 710 g
IS AR IR BRI PR IR I =l
LS B

TR - ERHY T IR B A
HAhthe s BEFPpM 2 FHRPFE- B8 LA B
Az R D BBT IF N IR §



A B A G2 Rl

Eﬁif’_‘aa' o

L
/‘J

BlE R lz\’ ll:"ﬂb?ﬁ]—g‘

SRR A R AT R LG
A R R R ki
Bz Bl BB EEA5030 427 o
#2477 > HAR A2 e g £30°
% True Positive 5 91.9%#2 94.5% - 4 ﬂﬁ
120x170 Pixels =™ » TPF 5 96.9% -
A2 otk BE > TPF G 90% - @ 4 ﬂéi
BIGER ¥ o TNF 5 90% o 4- 234 559 S ¥
& 5 219 BiplzE A % > 2 TPF % 91.8% - 12
V5.4 3 #7m 0 #FE S ¥ F-measure 4 %] & 99%
22 94.8% 13954 2 v 32 B EV ER
Ao Fe A A pE R g i R
Adg o I P E g iRl A g iz E oo

BT S
7

“ = ?‘?‘!&‘G\%‘R -

B 7-~RRPGEIRES
@) &= mM®E
(32) A pRoE3 ARG 8 B 2. %‘5‘
(b1) 4 & B
(bL) A pregr 4o iRz B %
(c1) A% ~ -] 80x90 j @

BEAR o A e 2 WRLE R F G o
BIAE > B A EE P REERT O R S
BIA P 2 2 b R AR ORI A G > B B K ik
3% F ARMEMARE S N - RprE B

W L APRPFHES AR ARG

T OTPF a0t Gl X - B9 & A MEA 2 F Bk
LB
2

* B

EhBwme P o APk BRI e
e Pz AR RIBRT o A 2 A g TR
P d A EERBE ARG RIS E AP
FAQIT R 248 Pt TR A% G E
E oo gtk NP R R S
B owp A PRepRt o Fpt oo NPT I A
i A G AR gt P A IR R a0

*# e 1% Webcam #gB- 234 3R
§.> TPF £ Precision 4 %] 5= 91.8%{- 99% - §
B % BT 0 Aol T D en A i 1 R1E B v
AT o

542t

[1] Chin-Chung Han, Hong-Yuan Mark Liao,
Kuo-Chung Yu, and Liang-Hua Chen, “Fast
Face Detection Via Morphology-based
Pre-processing,” Pattern Recognition, Vol.



(2]

3]

[4]

[5]

[6]

[7]

33, pp.1701-1712, 2000.

S. Hayashi and O. Hasegawa, “A Detection
Technique for Degraded Face Images,”
Conference on Computer Vision and
Pattern Recognition, IEEE Computer
Society, Vol. 2, pp. 1506-1512, 2006.

Huynh Nguyen Duy Nhan, Pham The Bao,
“A New Approach to Mouth Detection Using
Neural Network,” International Conference
on Computer Analysis of Images and
Petterns, pp.616-619, 2009.

J. G. Wang and T. N. Tan, “A new face
detection method based on shape
information,” Pattern Recognition Letters,
\ol. 21, pp. 463-471, 2000.

J.-S. Jang and J.-H. Kim, “Fast and robust
face detection using evolutionary pruning, ”
IEEE Transactions on Evolutionary
Computation, Vol. 12, No. 5, pp. 562-571,
2008.

L. Goldmann, U. J. Monich, and T. Sikora,
“Components and Their Topology for
Detection in the Presence of Partial
Occlusions,” IEEE Transactions on
Information Forensics and Security, Vol.2,
No.3, Sep, pp. 559-569, 2007.

L. Zhao, X. Sun, and X. Xu, “Face detection
based on facial features,” Proceedings of the

[8]

Processing, Vol.3, Nov, pp. 16-20, 2006.

M. Hassaballah and Shun Ido, “Eye
Detection Using Intensity and Appearance
Information,” IAPR  Conference on
Machine Vision Applications, pp. 20-22,
May, 2009.

[9] M. Turkan, M. Pardes, and A.E. Cetin, “Edge

Projections for eye localization,” Optical
Engineering, \ol. 47, pp.
047007-1-047007-6, 2008.

[10] Olugbenga Ayinde, and Yee-Hong Yang,

“Region-Based Face Detection,” Pattern
Recognition, Vol. 35, pp. 2095-2107,
2002.

[11] P. S. Hiremath and A. Danti, “Detection of

[12] Wei-Che Chen,

Multiple Faces in an Image Using Skin

Color Information and
Lines-of-Separability Face Model,”
International  Journal of  Pattern

Recognition and Artificial Intelligence,
\ol. 20, No. 1, pp. 39-61, 2006.

and Ming-Shi Wang,
“Region-Based and Content Adaptive Skin
Detection in Color Images,” International
Journal of Pattern Recognition and
Artificial Intelligence, Vol. 21, No. 5, pp.
831-853, 2007.

International  Conference on  Signal
2 1lR%mTc
CPU Intel Core 2 Quad CPU Q6600 2.4GHz
RAM DDR2 2.0 GB
0.S. Microsoft Windows XP
Compiler Borland C++ Builder 6
Webcam Logitech Quick Cam Pro 5000




%02 RAEERT A2 8%

B 5% Nip | Nin | Nogp|Not TPF TNF

o % 199k 99 90 91.9%

% +30° 553 |55 52 94.5%

PR WAL +45° @553k 55 49 89%

Lag %o 80x90 : 30 3 | 30 25 83.3%

X % 4 ] 100x130 : 80 3 | 80 71 88.7%

3 % ] 120x170 : 99 3 | 99 96 96.9%

5 3K A 9 o & 5% 20 18 90%
R BIER 1 20 3 20 18 90%

% 3 EORR kMo

A TPF Precision F-measure

SR 50 ARl 214 96 5 219 B X %

0 0 0
B AOEPRIER G 20 58 91.8% 99% 94.8%




	0B摘要
	1BAbstract
	1. 2B前言
	2. 3B本論文提出之人臉偵測法則
	3. 4B實驗結果
	4. 5B結論



