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Facial expression recognition technology based on multiple local facial features
JIA Qianwei, YAN Juan, YANG Huibin, LIU Xiangqgian
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Facial expressions can usually reveal changes in human inner activities. Current facial expression recognition methods
generally rely on the overall features of the face for processing, and do not consider some local features of the face, resulting in a
decrease in the accuracy of facial expression recognition. When a person’s facial expression changes, local muscles will change
accordingly. Based on this, a facial expression recognition algorithm based on multiple local features of the face is proposed. This
paper first partitions the detected face into 23 sub-regions, and then inputs the divided regions into the convolutional neural network
to extract local features. Finally, the AM - softmax function is used to divide the expressions into seven categories: neutral, angry,
disgusted, surprised, happy, sad and fearful. The evaluation experiment verifies the average accuracy of the algorithm in this paper
on the CK+ and JAFFE data sets, are 99.87% and 96.72%, respectively, which both exceed the S—Patches algorithm. The results
show that the algorithm has improved the performance of facial expression recognition.
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Tab. 1 Part of facial muscles movement unit AU
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Tab. 2 AUs corresponding to the expression
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Fig. 1 Facial area division
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Fig. 2 Local area diagram
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Tab. 3 AU group contains area
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Fig. 3 Schematic diagram of the smallest rectangle of the local candidate area
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Fig. 4 Flow chart of the algorithm in this paper
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Tab. 4 Distribution of expressions in the CK+ dataset

FAHAH I/ 7k WA/ ik 3t
1 (normal ) 1040 260 1 300
547 (angry ) 480 120 600
TR (disgust) 700 175 875

53 (surprised ) 880 220 1 100
2% (happy) 640 160 800
AEAi (sad) 224 56 280
RUE (fear) 240 60 300
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Tab. 5 The distribution of expressions in the JAFFE dataset

FAHAI YR/ 7k AR/ 5k it

Hr: (normal ) 24 6 30
1517 (angry) 24 6 30
SR ((disgust) 23 6 29
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i (sad) 24 7 31
UH (fear) 25 7 32
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Tab. 6 Comparing the composition of local candidate regions
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AUoy 8,9,10,11,13,14,15 9,10,11,12,13,15
AUoy 4,5,9,10,11,12,14 9,10,11,12,14,15
AUos 14,15,16,17,18,19 17,18,19,20,21
AUog 16,17,18,19,20,21 18,19,20,21,22,23
AUo, 19,20,21,22,23 21,22,23
AUog 17,18 18,19
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Fig. 5 Comparison chart



5510 9 PR, AF BT IR R AR A R Uk 149

AR A (EL W, S AN TR] A8, o 2 0 i 2
1 BT i B — E B2, B L b HO(EN 0.1
2.3 4 X AR T SR I A [F] fi B A X AR R
BIHERR R AR, BT S (b) T, SR A b N 1
fif, CK+ e 4 v B E T R d5 5 99.87% 5 24 ff
{6 b 29 0 I, JAFFE $OHi 46 i Rl R 96.72% .
SCHG R i B AN SO B N

B AR IR 7, AR LS CNN
LA CK+ M JAFFE B S8R 8 B 7 834
TEFUN R HERR R BEAT X LS, AR 7 FR AT IR A
SCREBREPOER TG U LT S—Patches Hik
A, HARFRAE BUNFIT- B e A 24 %5 T S—Patches
k. XT CNN BREITH ARk AR R S
U AR, AT 1 4 5 A 55 s Mk CNN 3
5o RO, SCg 5 PR MR L, AT
PAGE B AR SRR A X T SR 3] e A A58 )y e
eI AR, IF Hdg e 7RG PUIERE

x7 HiEfk
Tab. 7 Comparison results of the algorithms
Bk b BUR POE RME w30 BF PH

S—Patches 84.21 88.76 99.24 98.34 89.96 90.65 96.06 92.46

CNN 98.76 92.10 94.13 97.05 100.00 98.60 96.28 96.70
AP 98.78 98.35 98.76 98.20 100.00 97.52 100.00 98.80
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