143 459 W) b 4 DB 2 4 Vol. 14, No.9
2009 4 9 J] Journal of Image and Graphics Sep. , 2009
—_ 1=} O
E T oMo 20 ey AR 3
BRtrm  wm O
(M RFAFERTREBE M 225001)
M OE R T AT S B A (BICA) BRFAE SR TS 1s o 1% 07 38 A A A 2 B R AR T R AR

N8 217 2 A PO NI TR B9 5 W, 5 216 I K o Bk s R A 9 R B 9 AT R B A S I A AR 4R IO S L il T
YN GAEA e BAR /N, DRI B B AR T 1% BE 7 3 82 23 Bt (TCA ) J5 3k v A 7 B v 28 /ISR AS )0 A g PR30 5 2 R [ IF
W TR BIES] , E Yale A FEFN AR ARG PR 196 0F T 32 580 0k 198 R0k .

XEWR bk PSR (ICA)  RRARARHC AR

hEESES: TP3I1 ZEKFRIZAG : A XE4HS: 1006-8961(2009)09-1837-06

Block-based Independent Component Analysis and Face Recognition

CHEN Cai-kou, HUANG Pu
(Information Engineering College, Yangzhou University , Yangzhou 225001 )

Abstract A novel feature extraction method using block-based independent component analysis ( BICA) is proposed in
this paper. BICA partitions the facial image into a few blocks, reducing the influence of some factors such as lighting
condition and facial expression on face recognition. The method takes the row and the column vector of the reconstructed
matrix as the training vector sequentially to extract independent components. Since the dimensionality of the training vector
in Block-ICA is much smaller than that in the traditional ICA , it can reduce the face recognition error caused by the dilemma
in traditional ICA, i.e. the number of available training samples are great less than thoes of the training vector, and thus
reduce the recognition time. Experiments on the Yale and AR databases validate the effectiveness of the proposed method.
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Fig. 1 Illustration of partition and reconstructing of the image
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Fig. 2 Eleven images in the Yale face database
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Tab.1 The proposed method’s recognition rates

corresponding to the sizes of block (%)
(1]

M ST TCHREAE K/

yAa
I RN g=11, ¢=13, q¢=15, ¢=19,
p=5 p=6 p=Z p=8
m=5,n=10 91. 11 94. 44 93.33 97.78
m=10,n=10 87.78 92.22 94. 44 94. 44
m=20,n=10 92.22 95. 56 98. 89 97.78
m=10,n =20 93.33 92.22 95. 56 96. 67
m =20,n =20 91. 11 95. 56 96. 67 96. 67
m=100,n =1 93.33 95.56 95.56 96. 67
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Tab.2 Comparison of the optimal recognition rates

of the proposed method and other methods
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Fig. 3  Six images in the AR face database
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Tab.3 Recognition rates of the proposed method corresponding to different dimensions

A%
" q=7, q=7, q=7, q=17, q=7, q=7, q=7,
Eie A
p=13 p=15 p=17 p=19 p=21 p=23 p=25
PR R 83.25 84.47 85.26 85.92 86. 40 86. 05 86.49
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Tab.4 Comparison of the optimal recognition rates of the proposed method and other methods B %
DA
R AE il B ICA PCA RC-ICA BICA
AVIES 80.31(78) 64.52(114) 83.77(¢=13,p=9) 86.49(q =7,p =25)
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Tab.5 Comparison of the costing time and corresponding recognition rates of the proposed method and other methods

EAE A LU 8] () Sy RIS (s) U IR 1 () PUINA (% )
PCA(114) 24.890 0 17.641 0 42.531 0 64.52
ICA(78) 23.5150 14. 688 0 38.203 0 80. 31
BICA(q=7,p=13) 12.390 0 15.188 0 27.578 0 83.25
BICA(q=7,p=15) 13.500 0 16. 188 0 29.688 0 84.47
BICA(q=7,p=25) 14.047 0 22.453 0 36.500 0 86. 49
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