TVEL—HEVavE
LA =V RF T

(1996. 5.

BEREOI L1 —YREAH | ~OXS
Computer Recognition of Facial Expressions and Its Application to AHI

BROScdEr Az T e OfRE e
SHFERAY,  xFa— ) EKF 2y =— ()

Fumio Hara, Hiroshi Kobayashi, Akira Tange and Fumiya lida

This paper deals with the real-time distance measurement and the real-time recognition of six basic facial expres-
sions. In order to measure the distance between human being and robot in real-time, we use the transputer for paraliel
processing and two CCD cameras equipped in the eyeballs of robot. By using the parallax of human images obtained by two
CCD cameras, we measure the distance between human being and robot, and find that the average error ratio is under 4[%]
in about 80[ms] for onr measurement process. In order to obtain the center position of both pupils, we obtain the brightness
by using a CCD camera, along a vertical line crossing over the pupil and eyebrow as base data and calculate the cross-
correlation between base data and that in the given image. We extract the position of right and left pupils separately. By using
transputer, the time needed is about 40[ms] to obtain right and left pupil's position. As the facial information for utilizing the
recognition of facial expression, we use brightness data of 13 vertical lines ( facial information ), determined empirically and
including the areas of eyes, eyebrows and mouth. Then we acquire the facial information of 6 basic facial expressions for 30
subjects whose face images have already been obtained. Since we use a layer-type neural network for recognition of facial
expressions, facial information for some of 30 subjects is used for training the neural network and recognition tests done by
using facial information not used for neural network learning. We find that, when we use 15 subjects for the network training,
the correct recognition ratio reaches 85[%, and the total time for detecting right and left pupil positions plus the recognition
of facial expression is about 55[ms] per one recognition cycle.

Key Words: Active Human Interface, Facial Expressions, Real-Time Distance Measurement, Real-Time Recognition,
Robot-Human Communication, Neural Network, Cross-correlation, Transputer
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Fig.2 Model of "base"
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Fig.3 "base": defined as the average brightness distribution
over 10 subjects

Table 1 Average of absolute measurement error

unit | mm
subject right-left up-down | right-lefR | parallel
(pupil di ) rotation rotation | inclinati disp.
A :
(9mm) 2.529 | 2911 3.050 2.692
(85]?“,“) 2.714 1.907 1.682 1.861
Gomm | 2847 | 1705 | 2701 | 2.684
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Fig.4 Facial characteristic points(FCPs)
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Fig.5 13 Vertical lines for obtaining facial information
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