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Expression Recognition Based on Sparse Selection and PLDA
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Department of Automation ,Shanghai Jiao Tong University ,Shanghai 200240 , China )

Abstract: A facial expression recognition method named SS-PLDA is proposed based on Sparse Feature Selection
and Probabilistic Linear Discriminant Analysis. The SS-PLDA method contains two steps:1) pick out the most discrimina-
tive regions for facial expressions and use these regions to construct a complete facial features set;2) apply Probabilistic Lin-
ear Discriminant Analysis Method to separate the useful expression signals from other disturbance information. Therefore, a
subspace which only contains expression information is learnt and the expression recognition task is implemented in this sub-
space. Experimental results on Cohn-Kanade( CK + ) database and JAFFE database show that the complete facial features set
can improve the performance,and the proposed method outperform the state-of-art ones.
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IRB R, 2 (1) %07 TRVE FE FE (R M FI R
FEAR LSRG AT AR P 4 0 1) 205 ). 2 (2) Ay
5 HAE A I A JAFFE PR I 45 % Fe.

£1 120 H454ET SS-PLDA £ JAFFE B iR B4R

B | DRO% | RME | E | B | BF | bk
% 199.17 | 0 0 0 0 0 0
R | 0.83 |97.50 | © 0 0 0 0
i 0 1.67 | 100 0 0 0 0
4 0 0 0 |95.83]25 | 0 0
BNV 0 0.83 0 4.17 |97.50 | © 0
5F 0 0 0 0 0 100 0
g 0 0 0 0 0 0 100
T2y 98. 57
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2 JAFFE RIEEZL RS F3 150 4EHHAET SS-PLDA 7£ CK + E iR 4ERE
(271 | (28] | [17] | [29] | [30] A3 s | PR | RME | m | B | W

i | 94.30 | 100 | 96.70 | 98.00 | 93.33 | 99.17 & | 95.38 | 2.50 0 0 3.75 0
R 80.10 | 100 | 93.10 | 100 100 | 97.50 R 1.92 | 97.50 0 0 1.25 0
ZUE | 86.30 | 90.00 | 93.80 | 93.00 | 94.44 100 LR 0 0 95.00 | 1.15 0 0.94
Y 19520 | 100 | 93.50 | 95.30 | 100 | 95.83 = 0 0 3.75 | 98.64 0 0.63
45 77.50 | 90.00 | 90.30 | 98.20 | 100 97.50 A5 2.30 0 0 0 93.75 0
50iF 89.60 | 80.00 | 93.30 | 100 100 100 5 0. 40 0 1.25 | 0.21 | 1.25 | 98.43
g 84.50 | 100 100 100 100 100 S 96. 45
S 86.79 | 94.30 | 94.37 | 97.50 | 98.24 | 98.57 WOt H 2 ST LT L CK. + 405 M X T JAFFE

MXF 2 S m] AR, A SO e i Tk 80 2 58
o BN AR 5 RN 2 2] 1 A 25 8], AR AT HoAt
e, AT U AR B AY 2 18 B X3 ) R 2 B L A
D7 ¥ d i 1.
4.2.2 CK +F=EESLL
AHEEF JAFFE 4% M 7, CK + 15 & 5 5
HEEME. B (9) BTE CK + JF B =F ik sc ik
ZE R NIRRT LB T Xk ik + SVM 8 7 ik
2 T IX L + SVM (1) 7 e AR 4R R AE T A 2%, 1M
TER B YRR T R e e . X T RE R T
ARl F JAFFE A5 (R &tk) , CK + RIGEL
W2 R SR RMEE CHE R aFEIE) , f
Al fif A 5 X el 3k s ME AT B T A X 40 B (1 R AE. 1 1A
PR T Xk + PLDA (%75 vk I 4 45 HLAth 19 b 7 1%
A5 P BE, I 56 GIE T 3k F X B Bk vk + PLDA
(SS-PLDA) J5 ¥k 75 & 1% 25 0] v E AT B9 W5 R J2 A
CKA+ZNE X EE 826
0.97 B E#XI+SVM  ® SS+SVM B SS+PLDA
0.96
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0.94
%0.93
= 0.92
& 0.91
0.9
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0.87
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60 90 120 150 180
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x4 CK+REBEEERIE

[31] | [13] | [19] | [32] | [18] AL
B | 82.50 | 87.30 | 71.39 | 87.10 | 87.80 | 95.38
R | 97.50 | 91.58 | 95.33 | 90.20 | 93.33 | 97.50
priges 95.00 | 90.98 | 81.11 | 92.00 | 94.33 | 95.00
=24 100 | 96.92 | 95.42 | 98.07 | 94.20 | 98.64
=G | 92.50 | 84.58 | 88.01 | 91.47 | 96.42 | 93.75
BiF | 92.50 | 91.23 | 98.27 | 100 | 98.46 | 98.43
S | 93.33 | 90.38 | 88.23 | 93.14 | 94.09 | 96.45

5 #Hig

ARSCHR T — bR T DI AL b 8 0L 1~ 1]
(SS-PLDA) {2 R J5 15 , 207 138 i IX IRk Bk i
FIVRFAIE 25 [8] 27 > 15 2 ELAT 30 3258 7 (99 19 e A
TERAREARRNE R (B0 AR K055 TR
DUT AT A T AT 5 AR 48 th S HR i 3%
AL, X 1 (A BUAE AN D A 24 10 1 327 3R
AR Ry EL A — A B AR A 2 KA.
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