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INlumination and expression robust face recognition using
collaboration of double-dictionary’s sparse
representation-based classification

GONG Fei, JIN Wei, ZHU Keqing, FU Randi, CAO Yan
Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China

Abstract: A face recognition method named WT-CSRC was proposed by using wavelet transform (WT) and a
collaboration of double-dictionary’s sparse representation-based classification (CSRC). Firstly, the proposed method
used principal component analysis (PCA) to achieve the fusion of three high-frequency detail sub-images which were
generated by WT, and a integrated high-frequency detail image could be obtained; then, features extracted from the
low-frequency images and high-frequency detail images by PCA were used to construct the low-frequency feature
space and high-frequency detail space; and low-frequency dictionary and high-frequency dictionary could be
constructed by samples’ projection on two kinds of feature space. Finally, face images could be classified by a
collaborative classification via sparse representation in two dictionaries, and the reliability of the recognition could
be enhanced by using the cross correlation coefficient. Experimental results show that, the proposed method has high
recognition rate with strong illumination and expression robustness with acceptable time efficiency.

Key words: face recognition, double-dictionary, collaborative sparse representation, cross correlation coefficient
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o, ETREER R PCA J5 ik (R0 H ek, Kk
LDA \SVM J5 i 75 BE 2674 1A S e i, (H7E O B AR
iR F4 5 1, HPUIREAE, LDA-SRC Fl GSRC J5
BAEFHE S BN R IR A R 8 o X T IR 9 B A AL
R FEH 1 PR B BT 75 06 (R 9 36 Al L, 5 LA R
B BRF [E 80 T3 7 A LA

XTI 25 ] SRC. 82 ) AT 25 48 X b A i 47 7 i
Fn o2 oIS (8] 7T 20 AT s PCA LDA T 5 KX fif
i, Rt () 5858, 208 2.00 s;GSRC 7k i T 7% 2l

25 Gabor “F 3 JLIN RIS ]S4, 208 15.50 s 1 A SR %
(3R 5B 1) 5 LDA-SRC 1 SVM 43k, 294 3.00 s,

F 0 R 5 B9 SR T 4% Bk 1 57 0 A )
SR B84 BEA A I ), GSRC 1 F- 3 30 48 f ) d 6
2% 21.50 ms,PCA . LDA DL J& SVM i T 150 A % fi 2
O 15 0B (] d AR SOk W5 e T
LDA-SRC, %14 15.4 ms,

FRSER SRR, AU AN A A BRI
A 3 LA R e I [ B
42 FEWMEARIRZ LR

A SCHE JAFFE G 20 56 3F JUFR RS 3550 7 i 1
FEWEYE, ZARERE T 10 2AM 219 AR £ E
TN EG, ASCGESL P 210 tk AR HETER 5
N T 21 5 6 FORE A OF0 M T B
M HE) AR AR R, B REA 3k ARE
B, W NBHEAME 3 iR,

SCR Y, AN 3 dk RS R R A I
g5, IR 6 B 321 Y ARG AR 30 77 I fi 28 19 0 A 45
B2,

M2 TLIFE W, AR SO R4 A 05 0 1 R A
i, HOF BN SR R 3K 5 96.67% ., HoAb LR i U
JAFFE AR FE b (9B 05 A B m iR 8 o IR e ]
R L KF ,GSRC 7 2 A0 Y| i i 1) i 247 00 358 i i) 4
K MASCHE H # WT-CSRC 5 IE X H PCA A LDA 191 2%
B [ e K, P 5 0 B ()t 5, 298 10.50 ms, B3R 4
Bra W], A SCR I S U P A0 I T AR A
43 RBREEMEARIRILR

ik — 4 B WT-CSRC %t B8 Je 3 16 7 4 3 f9 il

K3 JAFFE A LA R R A i AR A

%2 JAFFE AR L 6 MARERRRE THIRMNZE

Trik i K i 5F Co E2ii] ik REGRAVIES
PCA 90.00% 93.33% 83.33% 73.33% 80.00% 60.00% 80.00%
LDA 100% 90.00% 93.33% 96.67% 90.00% 80.00% 91.67%
SVM 93.33% 96.67% 80.00% 96.67% 86.67% 70.00% 87.22%
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