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Face Seqmentation Using Automatic Searching Algorithm
of Thresholding Value and Statistical Projection Analysis
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ABSTRACT

In this paper, we proposed automatic searching algorithm of thresholding value using multilevel thresholding for
face segmentation from input bust image effectively. The proposed algorithm extracted the thresholding value of
brightness that is formed background region, face region and hair region without illumination, background and
face size from input image. The statistical projection analysis project the brightness of multilevel thresholding image
into horizontal and vertical direction and decide the thresholding value of face. And the algorithm extracted ellipti-
cal type block of face from input image in order to reduce the background region and hair region efficiently. The

proposed algorithm can reduce searching area of feature extraction and processing time for face recognication.
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Fig. 1. Facial image.

1901X : gray level

Y o pizel
1440
979" T A A
100 7T — -
R TN TR N N - l‘ﬂ‘ 4,1“ N -
0 b4 128 kN 3%

D8 2. 8| 281y
Fig. 2. Histogram.

0.033X © gray level
Y prob.

0.018
0.027 : o o
0. 008 B

LG epae st G B L

0 ””“64

D8 3 A e S AEaY
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Fig. 6. Elliptical segmentation of a facial region.
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Table 1. Normalized statistical values of facial region.

Symbol Value Symbol Value
My | 052458 | omenun | 0034375 |
Mz | 072825 | Oy | 024325
 Muier | 0462875 | owiney | 0104333
A M gz (v 0.569875 O rmaz (V) ().1783775"7
CSpmgn | 0002805 | Py | 0172882
Smaxey | 0.002805 P | 0344092
T dw v =44
Table 2. Distinction condition values of a face.
Lower bound Upper bound
~ Symbol | Vale | Symbol | Vale
Mun | 046202 | Mugn | 078969
Muw) | 043078 | Myg, | 060198
Con | 016 | opey | 027216
oL | 008212 | eyws | 020059
Swan  -000364  Sygn | F0.00374
o oasis ;’*’7{" 039546
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Fig. 12. Result of facial region segmentation.
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Table 4. Evaluation of face segmentations.

Vcry (xood Good | Normal
Image ! ”6 4 ! 5
[P | - SO — { — —
Percentage l 73 4 14.3

S MRe R dd g R FAdelrh

a1y 1304 (@) €& 9w ’bi@}?ﬂ FEE AL
oli, (b)i= 7] W &7bA ot x3HE B, (o) WA
742 ofzb v xgkE AR bzt w57 e
FUUEET] 3PA R f“* stk & 4= APl A
87 357 el de F9 BE AHE Yo
Zolch Wl g SR {rhd AL 20302 A9
T43%, -4, HEo R wWrtel A$2 242k 11.4%9)
143% g om 5% 3= &, % ¥¥ste BHYd B

Qoz 2 FEU

Lol M QLA ANEAL G atel A i el
& BR8] fete] el AASE o] 88 AF o
A HA e E Pish A FYS ol E B
A S 1w daelHg AASAG AN AE
YA B Y ES FAB A 2ot 7

i, A& 2710 wstel @A Qo] %l@i ddogie
Wi A9, A9, Helvte ¥ 8E olF e IEA
& Ag3eq oA dAs 6}914 T FAH
A AU EE s ste] vaA dAIS © 35
Aol 715 BT E dEFAE olFE HEA
o] YAFHE FEE] AT doF B 2UYS ¢
0}\41214' Peofo] iy Fatel diste Qié 5
E HEA JATRE AELR FE3UG. 2
1 ioolA] gwNtal Ao R RE AFoR F&E Y
woodele] ¥HEL wol Al Ao Wt shH A
AN EpHH HEo Be stgon, vyste F99
W7 Bt A RAREY axfHod AALHNU
L8 AYe T Y AU 5 9 RANg
el Bitek Aew A AR HA 3573 B
A oA 26808 743%E AR\ stga, H¥RE7
2] o7t E3FE AL 11.4%, A3E ofke) u]]?g
& 2o A5 143%E AREAT, dF AN
of Bag SAYE] RF EIIE B Yol &8}
g R o R Addn 45
[, BAH 32 9N WAE a5 Mg
HaA" 7t gl

g e s

#nEd

1. Daniel Reisfeld and Yehezkel Yeshurun, “Robust

1883



BEE 2R LEE "96—-8 Vol.21 No.8

10. Kirby and L. Sirovich,

Detection of Facial Features by Generalized Sym-
metry”, Proc. ICPR, pp. 117-120, 1992.

. R. J. Baron, “Mechanisms of Human Facial Rec-
ognition”, International Journal of Man-Machine
Studies, pp. 137-178, 1981.

. Young Ho Kwon and Niels da Vitoria Lobo,
“Face Detection Using Templates”, Proc. ICPR,
Vol. 1, 1994.

. Barnabas Takacs and Harry Wechsler, “Locating
Facial Features Using SOFM", Proc. ICPR Vol. 2,
1994.

David J. Beymer,
Varying Pose”, CVPR, 1994

. Roberto Brunelli and Tomaso Poggio, “Face Rec-

“Face Recognition Under

ognition: Features versus Templates”, PAMI Vol.
15 No. 10, October 1993.

. Alan L. Yuille, Peter W. Hallinan and Davis S.
Cohen,
Deformable Templates”, International Journal of
Computer Vision, Vol. 8, No. 2, pp. 99-111, 1992.

. Markus Gro £, Visual Computing, Springer-Verlag
Berlin Heidelberg, pp. 228-304, 1994.

. Neuenschwander, P. Fua, G. Sz kly and O. K bler,

Initializing Snakes, Computer Vision and Pattern

“Feature Extraction from Faces Using

Recognition, 1994.

“Application of the
Karhunen-Loeve Procedure for the Characle-
rization of Humam Faces”, PAMI Vol. 12 No. 1,
January 1990.

1884

ah

1993 19~ A AR &} ARFAbg st e
MFTA R FFANTA L, Fdold, FAE . A

£ £ E(Jang-Won Kim) % 3} 9

196233 114 9

1990 29 :HAW&w F o)
& AxpF et
Ah

29 AU Wetel
A2z ek (FgeAh

29 Ak o kgl
A et ()

1992\d

1995

RPN

Z # #(Heung-Bok Lee) 43¢

197084 119 11

19941 2979 o) 8hsp =}y
a3 8HAL)

29 @A gt oighy
ARpE-grH(F A

1G~dx) v Y W4
A dgs o
Ak

199641

199611

£ & $8(Chang-Seok Kim)#4 3] ¢l

196831 29 g A skl W]y
8t (Z 8kA})

1972 299w gy
2171 8k ($ 8D

198551 29 Aol st o) sy
MAE ek (F A

19763 ~& A WA ) &y # a2

o w5

MEFBA R NTAY 9 A2, YN A, &

AAE A 2



