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Abstract

This study proposes new LDP code to improve facial expression recognition rate by including local directional
number(LDN), edge magnitudes and differences of neighborhood edge intensity. LDP is less sensitive on the change of
intensity and stronger about noise than LBP. But LDP is difficult to express the smooth area without changing of
intensity and if background image has the similar pattern with a face, the facial expression recognition rate of LDP is
low. Therefore, we make the LDP code has the local directional number and the edge strength and experiment the facial

expression recognition rate of changed LDP code.
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Fig. 1. 8 directions of LDP code using the kirsch mask
when m=3.
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Fig. 2. LDP code (when k=3, m=3).
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¥ 1. Cohn-Kanade®2} JAFFE DBollAM2| d|w Zx}
Table 1. Comparison of the proposed methods with
Cohn-Kanade and JAFFE DB.

CK JAFFE
Method 6 class 7 class 6 class 7 class
(%) (%) (%) (%)
LBP 92.6+29 | 889+35 | 86.7+41 | 80.7+55
LDP 985+1.4 | 94.3+39 | 85.8+1.1 | 8.9+1.8
Gabor 89.8#3.1 | 86.8+31 | &.1+50 | 79.7+4.2
EDN 98.9+0.2 93.8+0.7 86.9+1.7 86.0£3.4
EDNI 99.5+0.5 95.4+0.3 91.0+2.0 91.0+2.4
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Table 2. Confusion matrices for face recognition rate of 6
face expressions using EDN code with C—K DB,

SVM(RBF).
A .
s | 0| FAE | @8 | 6% | w
o 99.1 0.1 0.1 0.0 0.8 0.0
AA % 16 97.0 0.2 0.0 12 0.0
Fele 04 0.0 98.9 0.4 0.2 0.1
=7 0.1 0.0 0.1 99.8 0.0 0.0
&5 1.6 0.0 0.1 0.0 98.3 0.0
=Y 0.6 0.0 0.0 0.0 0.0 99.4
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99.2 0.2 0.2 0.0 0.3 0.0
A 0.4 99.2 0.0 0.0 0.4 0.0
A 0.1 0.0 99.5 0.4 0.0 0.0
& 0.1 0.0 0.1 99.8 0.0 0.0
04 0.1 0.0 0.0 99.5 0.0
0.6 0.0 0.0 0.0 0.0 99.4
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2lIAlE 2| CM(Confusion matrices)

Confusion matrices for face recognition rate of
7 face expressions using EDN code with C-K
DB, SVM(RBF).

shd | AR | FER | Ew | €| =Y | R4
84.1 0.4 0.1 0.0 04| 00 15.0
0.8 95.3 0.0 0.0 00| 00 3.9
0.3 0.0 95.4 0.6 02| 01 34
0.0 0.0 0.2 99.6 00| 00 0.2
0.1 0.0 0.0 0.0 96.0[ 0.0 3.9
0.0 0.0 0.0 0.0 0.0 989 1.1
74 0.7 0.8 0.1 1.0} 0.2 89.8
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Table 5. Confu3|on matrices for face recognition rate of
7 face expressions using EDNI code with C-K
DB, SVM(RBF).

s | A9AR | FER | EA% | €| =Y | 734
she 89.4 0.0 0.0 0.0 09| 00 9.7
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=715 0.0 0.0 0.2 98.8 00| 00 0.0
=5 0.2 0.0 0.1 0.0 96.5] 0.0 3.3
= 0.5 0.0 0.0 0.0 00| 99.3 0.2
R4 55 0.5 1.2 0.1 1.0 0.0 91.8
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