Journal of Control, Automation and Systems Engineering Vol. 12, No. 3, March 2006

2R olzke|
odAF EY ol4 o

255

SEES et
= BF 44 714

Recognition and Generation of Facial Expression
for Human-Robot Interaction
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Abstract : In the last decade, face analysis, e.g. face detection, face recognition, facial expression recognition, is a very lively
and expanding research field. As computer animated agents and robots bring a social dimension to human computer interaction,
interest in this research field is increasing rapidly. In this paper, we introduce an artificial emotion mimic system which can
recognize human facial expressions and also generate the recognized facial expression. In order to recognize human facial
expression in real-time, we propose a facial expression classification method that is performed by weak classifiers obtained by

using new rectangular feature types. In addition, we make the artificial facial expression using the developed robotic system
based on biological observation. Finally, experimental results of facial expression recognition and generation are shown for the

validity of our robotic system.

Keywords : facial expression recognition, rectangle feature, AdaBoost, facial expression generation, active vision, human-robot
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Fig. 1.The whole system block diagram. The image pre-
processing, face detection and facial expression
recognition algorithm run on a personal computer (PC)
with a commercial microprocessor. In addition, the
generation of robot’s emotion and motor controller operate
in a fixed point digital signal processor (DSP).
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Fig. 2. All possible rectangle feature types up to the 3x3 structure
size for training.
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Table 1. Clues of human's facial expressions.
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Table2. The relationship between emotion and Ekman's AUs.
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facial expression; (a) in case of 7 (Viola's) feature types,
(b) in case of the proposed 42 feature types.
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Fig. 7. Comparison of a classification result for “neutral” facial
expression; (a) in case of 7 (Viola's) feature types, (b)in
case of the proposed 42 feature types.
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(a) Neutral & disgust (b) Anger & sadness
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Fig. 8. Facial expression recognition experiment from various

facial expressions.
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Fig. 9. Experiment of recognizing the basic 7 facial expressions at
28th, 53rd, 124th, 162nd and 208th image.
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Fig. 10. Ulkni's 6 facial expressions (happiness, sadness, anger,
disgust, fear, surprise).
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