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Learning Directional LBP Features and Discriminative
Feature Regions for Facial Expression Recognition

Hyunwoo KangT, Kil-Taek Lim”,

ABSTRACT

Chulho Won'™"

In order to recognize the facial expressions, good features that can express the facial expressions are
essential. It is also essential to find the characteristic areas where facial expressions appear
discriminatively. In this study, we propose a directional LBP feature for facial expression recognition
and a method of finding directional LBP operation and feature region for facial expression classification.
The proposed directional LBP features to characterize facial fine micro—patterns are defined by LBP

operation factors (direction and size of operation mask) and feature regions through AdaBoost learning.

The facial expression classifier is implemented as a SVM classifier based on learned discriminant region
and directional LBP operation factors. In order to verify the validity of the proposed method, facial
expression recognition performance was measured in terms of accuracy, sensitivity, and specificity.
Experimental results show that the proposed directional LBP and its learning method are useful for facial

expression recognition.

Key words: Directional Local Binary Pattern, Facial Expression Recognition, AdaBoost Learning,

Support Vector Machine
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Accuracy — True Positive + True Negative
CUTY ™ "Thue Positive + False Positive + True Negative + False Negative
Sensitivity = True Positive
WY ™ "Thue Positive + Fulse Negative
Specificity = True Negative
PECTIY = e Negative + Fualse Positive
A8 ential LBP7} A qtek W B -3 A5 K
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Table 4+ AIFg PH] 23+ P H(confusion

Table 1, Accuracy comparison of classification using Square LBP, CS—LBP, differential LBP, and proposed LBP

Square LBP CS-LBP Differential LBP Proposed LBP
True Positive 5982 5893 6112 6125
Accuracy(%) 93.47 92.08 95.50 95.70
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Table 2. Sensitivity(%) comparison of four expressions classification

93.31 93.75

NEUTRAL

m Square LBP  ® CS-LBP

Neutral Happiness Surprise Anger

Square LBP 93.31 99.25 96.50 84.81

CS-LBP 93.75 99.13 95.69 79.75

Differential LBP 96.00 99.44 97.44 89.13

Proposed LBP 96.06 99.69 97.31 89.75
06,00 96.06 99.25 99.13 99.44 99.69 0650 o5.go 744 9731

89.13 89.75
84.81
79.75

SURPRISE ANGER

Differential LBP Proposed LBP

Fig. 9. Sensitivity(%) comparison of four expressions classification,

Table 3. Specification(%) comparison of four expressions classification

Neutral Happiness Surprise Anger

Square ULBP 96.52 97.33 98.27 99.17

CS-LBP 95.23 96.44 98.40 99.38

Differential LBP 97.54 98.10 98.92 99.44

Proposed LBP 97.77 98.00 99.02 99.48
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96.52

95.23

NEUTRAL
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® Square ULBP  mCS-LBP = Differential LBP

99.44 99.48
99.17 99.38

98.92 99.02

9827 9840

SURPRISE ANGER

Proposed LBP

Fig. 10, Specification(%) comparison of four expressions classification,

Table 4, Confusion matrix of the proposed method

Classification(%)
Neutral Happiness Surprise Anger
Neutral 96.06 1.88 1.19 0.88
Happiness 0.13 99.69 0.00 0.19
True Class -
Surprise 0.94 1.25 97.31 0.50
Anger 5.63 2.88 1.75 89.75
3l 4% s Bt U E SHAME F [ 31 N.D. Matthew, W. Garrison, P. Curtis, and A.
24, =9 2 s w4l thste] nlad s Ralph, “EMPATH: A Neural Network that
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