
Arc
hi

ve
 o

f S
ID

721388 170

:
 .

 .
 .

 .
 .

 .

 .

 .

 .
.

:.

1-

 .

 ... .

) (... .
]1 .[

)1 .(
1.

3138781387
..

(emails: majid_roohi@yahoo.com, mirjalily@yazduni.ac.ir,
m.sadeghi@yazduni.ac.ir).

1. Post Processing

 .

 .
2(SVM).

Vapnik
]2[]3[ .

 .
 :

 .
 .

.

2-
(SVM)

]2[]5.[

 .{( , )}l
i i iD X y 1

liX{ , }iy 1 1)
 ( .

 .
 .

 .

)2.(
 .

 .
C

 .
( )f x

( ) sign( )
l

T
i i i

i
f x y X X b

1
)1(

i

2. Support Vector Machine

www.SID.ir

mailto:majid_roohi:@yahoo.com
mailto:mirjalily:@yazduni.ac.ir
mailto:m.sadeghi:@yazduni.ac.ir)


Arc
hi

ve
 o

f S
ID

 :171

1  :.

2  :]2[.

Minimize
( )

subject to

T T

T

W I D

y
CI

1
2

0
0

0

)2(

( )i i( )iI 1T
ij i j i jD y y X X .

 .
 .

 .
.

]2.[

 .
 .

( ) ( ( ), , ( ))d n
nX R Z X X X R1 )3(

 .

( ) sign( ( ) ( ) )
l

T
i i i

i
f x y Z X Z X b

1
)4(

( ) ( )T
iZ X Z X .K

( ) ( ) ( ) ( ) ( , )T
i i i

i
Z X Z Y X Y K X Y

1
)5(

{ }i i 1{ }i i 1 .

( ) sign( ( , ) )
l

i i i
i

f x y K X X b
1

)6(

1:]3[.

( , ) exp( )i iK X X X X 2Gaussian RBF

( , ) ( )T d
i iK X X X X 1Ploynomial of degreed

( , ) tanh( )T
i iK X X X XMulti Layer Perceptron

i)2 (
( , )ij i j i jD y y K X X .1

.

)2 ( .

 .
]6 .[

lightSVM]7 [.

3-

 .
Osuna]4 .[

 .

]8[
]13[ .

 .Osuna
:

19×19
 .

200C
 .

 .
1.

:
-22/1.
-19×19

.

1. Masking
2. Scaling

www.SID.ir



Arc
hi

ve
 o

f S
ID

721388 172

-
19×19.

-))6(.(
-19×19

.

 .

 .

 .

1PCA2ICA
3DFA]9[]10[ .]11 [

]12[]13 [
.

]14[]16[.

4-

.
:

)Osuna
19×19 .(19×19

 .

 .4

 .
19×19 .

 .

 .
.

 .

19×1949×64
50×5020×27)

 .( .
OR .

.

1. Principal Component Analysis
2. Independent Component Analysis
3. Discriminating Feature Analysis
4. Resolution

 .
.

:( )T
 .( )f X

( )f X
.

 .

 .

 .
.

 .
 .

 .
)(

 .

 .
 .

 .

)3.(

 .
 .

.

.

 :

 .

 .
 .

 .

 .

 .

 .

www.SID.ir



Arc
hi

ve
 o

f S
ID

 :173

p p p p pT 4 5 7 9 12

5
3  :.

 .
 .

 .

.
:

 .
 .

 .

.
)12 (

 .
 .AND

.
Osuna

19×19 .

1. Normalized Correlation
2. Correlation Coefficient

 .
Osuna

.

.
lightSVM

)
(.

 .
 .

 .

 .

 .

)
 (.

www.SID.ir



Arc
hi

ve
 o

f S
ID

721388 174

4  :.

5-
5-1

 .
67

CMU]17[ .104
CMU277 .

42852375 .
95

CMU .
 .

95
 .9519×19

95 .

95
 .

)4 (
 .5

5 5 25
 .

 .

 .4.

 .
95 .

19×19
 .

 .
95

2:.

1736/08589/01440

 .
 .

4285 .

.

5-2

 .95
 .

1ROC
2EER .

2.

5-3

 .

ROC .)+
 (10 .9

 .109
 .

100
10

 .ROC

EER .

 .

 .
) (.

5ROC .
EER0168/0-.

5-4

2
C 200 ..

3Osuna

1. Receiver Operating Characterstic
2. Equal Error Rate

www.SID.ir



Arc
hi

ve
 o

f S
ID

 :175

5  :ROC.

3:OSUNA.

FaDrFaDr

4968/88%2195/82%0
1663/77%747/66%3/0
5073/90%2331/84%0168/0-
1541/79%746/74%

 .
ROC

)5-3 .( .
ROCEER

0168/0- .3
 .

1(Fa)0168/0-
2(Dr) .

 .4

 .
.

4Osuna
 .:

1(

 .AND
.

2(
.

3(

.

1. False Alarm
2. Detection Rate

4:OSUNA.

FaDrFaDr

4968/88%2195/82%
2548/79%946/65%
1541/79%746/74%

2748/93%107100%

568/68%222/58%

802/91%194/98%

5:.

FaDrFaDr

2329/93%89100%0
958/84%344/79%3/0
2852/94%117100%0168/0-
802/91%194/98%

4(

.
5

 .
 .

:
1(

.
2(

.
0168/0-

.6
.

Osuna .
 .

 .

 .

.

Osuna

www.SID.ir



Arc
hi

ve
 o

f S
ID

721388 176

6  :.

 .

.

 .
 .

 .

.

:
1(PCASVM

]9 .[
82

.
2(PCAICA

SVM]9 .[
86
.

3(DFASVM
]10 .[

2/98
 .DFA

.
4(

SVM]11 .[
7/9667

.

6-

 .

 .
 .

 .

 .
Osuna

 .
.

:
1(CMU .

.
2(

 .
.

3(
 .

 .

.
4(

 .
 .

.
5( .

www.SID.ir



Arc
hi

ve
 o

f S
ID

 :177

.
6( .

.
7(

.

7-

.

[1] M. Yang, D. J. Kriegman, and N. Ahuja, "Detecting faces in images:
a survey," IEEE Trans. on Pattern Analysis and Machine
Intelligence, vol. 24, no. 1, pp. 34-58, Jan. 2002.

[2] C. J. C. Burges, "A tutorial on support vector machines for pattern
recognition," Data Mining and Knowledge Discovery,  vol.  2, no. 2,
pp. 121-158, Jun. 1998.

[3] E. Osuna, R. Freund, and F. Girosi, "Support Vector Machines:
Training and Applications," A. I. Memo, No. 1602, MIT A. I. Lab.,
1997.

[4] E. Osuna, R. Freund, and F. Girosi, "Training support vector
machines: an application to face detection," in Proc. IEEE Conf.
Computer Vision and Pattern Recognition, vol. 1, pp. 130-136,
Jun. 1997.

[5] N. Cristianini and J. Shawe - Taylor, An Introduction to Support
Vector Machines, Cambridge University Press, 2000.

[6] B. Murtagh and M. Saunders, "Large-scale linearly constrained
optimization," Mathematical Programming, vol. 14, no. 1, pp. 41-72,
Dec. 1978.

[7] http://SVMlight.joachims.org.
[8] C. Shavers, R. Li, and G. Lebby, "An SVM-based approach to face

detection," in Proc. of 38th Southeastern Symp. on System Theory,
vol. 1, pp. 362-366, US, Mar. 2006.

[9] Q. Gao, Q. Pan, H. Zhang, Y. Cheng, and Q. Tlan, "Face detection
using SVM trained in independent space," in Proc. of the Third Int.
Conf. on Machine Learning and Cybernetics, vol. 6, pp. 3674-3677,
Shanghai, Aug. 2004.

[10] P. Shih and C. Liu, "Face detection using discriminating feature
analysis and support vector machine," Elsevier Pattern Recognition
J., vol. 39, no. 2, pp. 260-276, Feb. 2006.

[11] A. Wring and X. Liu, "Face detection using spectral histograms and
SVMs," IEEE Trans. Systems, Man, and Cybernetics - Part B:
Cybernetics, vol. 35, no. 3, pp. 467-476, Jun. 2005.

[12] B. Heisele, T. Serre, S. Prentice, and T. Poggiob, "Hierarchical
classification and feature reduction for fast face detection with
support vector machines," Pattern Recognition, vol. 36, no. 9,
pp. 2007-2017, Sep. 2003.

[13] H. Sahbi, Coarse -to-Fine Support Vector Machines for Hierarchical
Face Detection, Ph.D. Thesis, Versailles University, France, 2003.

[14] M. Roohi, G. Mirjalily, and M. T. Sadeghi, "Face detection using a
modified SVM - based classifier," in Proc. of IEEE Int. Conf. on
Computational Intelligence and Multimedia Applications, ICCIMA,
vol. 2, pp. 354-360, Dec. 2007.

[15] G. Mirjalily, M. Roohi, and M. T. Sadeghi, "A new approach for
face detection using support vector machine," in Proc. of First Joint
Cogress on Fuzzy and Intelligent Systems, Ferdowsi University of
Mashad, vol. 1, pp. 435-440, Aug.. 2007.

[16] M. Roohi, Face Detection Using Support Vector Machine, M.Sc.
Thesis, Yazd University, 2007.

[17] http://www.vasc.ri.cmu.edu/idb/html/face/frontal_images/index.html

1383
1386-

 .
1384 .1387

   .
.

1370
1373-

 .
–1378

 .1379

IEEE .
 :.

1370
1373-

 .13741378

-1381
 .

 .
 .

 :.

www.SID.ir


