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Facial expression recognition of WGC feature description

Qi Mei' Li Yangiu®
(1. Anhui Open University, Hefei 230022, China;2. Hefei University of Technology, Hefei 230022, China)

Abstract ; The traditional Weber local descriptor (WLD) algorithm has limitation in analyzing the center and neighboring pixels of the
gray relationship. To identify facial expression accurately, a facial expression method based on Weber Gradient Coding ( WGC) is
proposed in this paper. First, the Weber Gradient encoding to the horizontal, vertical and diagonal gradient is respectively calculated to
produce the differential excitation. Then, an optimized WGC operator based on horizontal and diagonal prior principle ( WGC_HD) is
proposed. Finally, the SVM classifier is used to implement the facial expression recognition based on row block WGC_HD feature. The
experiments on the proposed method are performed using JAFFE and Cohn-Kanade (CK), the average recognition rate is 95.49% ,
97.63% and the average duration of the extraction is 12.30 ms and 31. 54 ms, respectively. The row block WGC_HD characteristics
considering the difference of pixels of different gradient direction well expressed in local structure information of facial images and has
lower time complexity. The recognition results of proposed method are better than those of the typical facial expression recognition
method.
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Fig.2  Schematic diagram of different gray distribution
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Fig.3 Schematic diagram of row block
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Table 1 Recognition rate of row block
T8 1 2 3 4 5 6 7
LBP 76.00 88.20 91.13 91.88 93.13 93.75
WLD 78.13 89.50 92.00 92.50 93.25 94.68
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Fig.4 Schematic diagram of column block
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Table 2 Recognition rate of column block

Gk 2 3 4 5 6 7 8
LBP 79.89 82.38 82.13 83.13 82.25 81.50 82.50
WLD 81.12 86.50 85.25 85.88 86.13 85.88 86.00
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Fig.5 Samples of row x column block
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Table 3 Recognition rate of row x column

B 2x2 3x3 4 x4 5x5 6 x6 7x7
LBP 90.01 91.10  92.88 93.25 91.88  90.63
WLD 90.20 93.13  94.88  94.88  94.25 94.25
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Fig.6 Sample images of expression database
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Table 4 Three groups of experiment results in
JAFFE database

JAFFE
1 2 3
IEFRBIEY  EFRBIEY  ERIRBIEY
DCEE AR DA IR A
A 14/15 15/15 15/16
TR 13/14 14/15 13/14
P 15/16 13/14 14/14
2% 15/16 14/14 17/17
i 12/12 15/16 15/16
A fs 14/15 15/16 15/16
T 12/12 14/14 13/14
S 95.00 96.15 95.32
EHIRGNE % 95.49
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Table 5 Three groups of experiment results in CK database

CK
1 2 3

FE - N N

IERBUNEY  IERBUNEY  IERRTUNEY

MEREEASC AR DA S
IR 36/36 36/36 34/35
TR 37/37 38/38 38/38
[T 37/37 37/37 38/38
B 29/30 30/30 29/30
R 26/29 26/30 27/30
JRE 28/28 27/27 27/28
PR/ % 97.96 97.97 96.98

SRR % 97.63
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Table 6 Average recognition rate comparison

of different algorithms

Ak JAFFE /% CK J#/%
Gabor /Ny (8 91.43 94.33
AAMIH 95. 67 96.33
LDpL12] 90.16 92.59
wLD3! 94. 68 96. 06
WGC_HD 95.49 97.63
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Table 7 Feature extraction time comparison of

different algorithms
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