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Devedopment of Anthropomorphic Head Robots

Atsuo Takanishi
Department of Mechanical Engineering, Waseda Universty

In this report, the authors have developed an anthropomorphic head-eye robot which can communicate naturaly
with a human. We present results on the robot ‘WE-3R 1V’ (Waseda Eye No.3 Refined 1) having new functions of
‘the olfactory sensation’ and ‘expressing its facid color’ and expressing its emotions based upon “Equations of
Emotion” through facia expressions and neck maotions.
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Equations of Emotion
Mo =M, + DM

)

M= (&, Py C)
pleasant unpleasant | DM = (Da, Dp, D)
N g : Activation
p; : Pleasantness
asleep uncertain G: Certai nty
\
E = {Happiness,
Anger,
Surprise,
Sadness,
Fear,
Disgust,
Neutral}
emotion E y
*Paul Ekman, Wallace V. Friesen: Facial Action Coding System (1978 ))
/ Stimulus Sensation Da Do Dc
Loose Sight of the Target = = =
Discover the Target + 0 +
Visual | _____Dazzling Light + - 0
Target is Near + = 0
Peripheral Vision = 0 0
Pushed + 0 0
Tactil Pushed Strongly + = 0
ECHE Stroked + + 0
Hit + E 0
Auditory. Loud Sound + 0 0
Temperature Heat 0 = (0]
Alcohol = + 0
Ammonia + = 0
QLD Cigarette Smoke + = 0
No Sense = ®0* 0
EYE No Stimulus - ® 0* 0

* “® 0" means to converge at “0”
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1)Atsuo Takanishi, et d.: An anthropomorphic Head-Eye Robot expressing Emotions based on Equations of Emotion, Proceedings of the
|EEE Internationa Conference on Robotics and Automation,2000
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