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Recognition of Facial Emotion Using Multi-scale LBP

Chulho WonJr

ABSTRACT

In this paper, we proposed a method to automatically determine the optimal radius through multi—scale
LBP operation generalizing the size of radius variation and boosting learning in facial emotion recognition.
When we looked at the distribution of features vectors, the most common was LBPF; ; of 31% and sum

of LBF;, and LBPF;, was 571.5%, LBF;,;, LBF;,, and LBF

5 were respectively 18.5%, 12.0%, and 12.0%.

It was found that the patterns of relatively greater radius express characteristics of face well. In case
of normal and anger, LBF,,and LBP,, were mainly distributed. The distribution of LBP, , is greater

than or equal to the that of LBF,, in laugh and surprise. It was found that the radius greater than 1

or 2 was useful for a specific emotion recognition. The facial expression recognition rate of proposed
multi-scale LBP method was 97.5%. This showed the superiority of proposed method and it was confirmed

through various experiments.
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Multi-scale LBP Operation
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Fig. 1. Decision of multi—scale LBP dominant features,
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Fig. 2. (a) Block assignment and (b) block shift for feature extraction of face.
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Fig. 3. Radius of LBP operation (a) B=1 (b) R=2 (c) R=3 (d) R=4 (e) R=N.
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(f)
Fig. 5. (a) Facial expressions of normal, laugh, surprise, and anger (b) LBP,, (c) LBP,, (d) LBF,, (e) LBF,,
(f) LBP ;.
Table 1, Distribution of 50 dominant features by multi-scale LBP
LBP, | LBP; , LBP; , LBP; , LBP
Normal 22 12 7
Laugh 11 12 11
Surprise 9 15 13
Anger 20 14 6
Sum 62 53 37 24 24
Distribution rate(%) 31.0 26.5 185 12.0 12.0
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Fig. 6. Location of dominant features (a) Normal (b) laugh (c) surprise (d) anger.

5 3 Tl tert X5 LR T

A Exskal 3tk Fig. 6(c) =< 45l

LBF, 9]} F1el t7h Tia}ﬂﬂl LBP, ,= 1L
= S}l A&l B2, LR

R A
o, A 4=
2} 9 91%o) B, Lpp, = vkl BEFD



1390 ZEIDICINES ==X X173 XH125(2014.12)

Table 2. Comparison of facial expression detection rate

Normal Laugh Surprise Anger Total
Detected
vLEP, + b 1,293 1,384 1,470 1,277 5,424
2 .
X Detection
roto(56) 80.8 865 91.9 79.8 84.7
Detected 1497 1546 1559 1,493 6,095
ULBP; ,+ Number
SVM Detection
ot (56) 935 9.6 97.4 93.3 95.2
Boosti Detected 1523 1531 1533 1,447 6,039
oosting Number ’ ’ ’ ’
ULBP, , + ———
SVM etection -
ot (56) 95.2 95.7 96.1 90.4 94.4
Boosti Detected 1519 1555 1561 1482 6,117
oosting Nurnber ) y y 5 y
ULBP, ,+ "
SVM etection
Tato(%) 949 97.1 975 926 95.6
Boosti Detected 1554 1565 1564 1481 6,164
oosting Number y
ULBPy 4. D -
SVM etection
rato(%) 97.1 97.8 97.7 926 96.3
Detected 1570 1570 1573 1527 6,240
Proposed Number
method Detection
ot (56) 98.1 98.1 98.3 95.4 975
STk Fig. 6(d) 3hde] Aol 1ap, oA LBP,=  952%RT Wold: AL sAsuth A
NE2A E¥xsa glow LR, & vt 39, LBP, LpP,, A2t § 28 4dugEs A& A ede
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