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Expression Generation of Patient Robot based on Emotion Model

*Yasushi MAE (Osaka University), Tomoharu HASHIMOTO, Satoko TSUCHIYA,
Mamoru MINAMI (University of Fukui), Takeo ONISHI(System-one Co. Ltd.)

Abstract— The paper describes expression generation of a patient robot using visual-sensing and chaos-
driving emotion model. Patient robot simulates human physiologic and physical reaction for training and
evaluation of nursing skill of student nurses. The patient robot will be used for not only training but
also objective evaluation of nursing action for improvement of nursing skill. Looking at the patient face in
nursing actions is important so that the patient feels safe. Small CCD cameras are embedded into the eyes
of a head of a simulation model in order to evaluate whether the nurse is looking at the patient face. Servo
motors are embedded in the head and they actuates the skin of the face based on an emotion model. A
developed prototype patient robot changes expression depending on the emotional states determined by the
face recognition and chaotic state transition.
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Fig.2 Structure of patient robot

g2500000000000000DbO200709013001500



Fig.3 SAKURA
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Fig.4 Structure of head

Fig.5 Overview

gooo0oooooo200000000 200000
gooooooccpoooooob 20000000
gloobooooooobooooboooboobobooo
gboboooooooooboobobobooooon
gbobooooooooobobobooooooon
gbooooooboooooobooboo

obobooooooooooooboboboo
gboooopbooboooobooogo

gboboobooooooboobooboboooooog
obo1woooooo

23 000000

oooboooooo0obOobDooooDO Fige O
goooooOoooooooooOoo ececboooo
O00o0oOoooo bec2010NDO0O00DOoO0On
gooog 2000 cCcecbolo400000000
=19[00|0000000000000DOooooUoo
go0o0d0o00o0o0ooooooooooogogg ceb
gogboobooboboobbooboobooboo
gobooOooo ccboooooooooooooo
gooooooooooooOoooooobog cr-3001
ggbogooan

3. 0DOo0oOo

gbobooboooobOoboboboboooboon
gbobOobooooooooooooooooooon
gboboooooooooboobobobooooon
gboboooooooboobobobooooooon
gboooobooboooon

ooooobooooOooooooooboooon



Fig.6 Connected Chart
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T=—-y—z (1)
j=2+ay @)
z=b+(zx—c¢) (3)

(a=0.2,b=0.2,7r=5.7)
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Fig.7 Rossler model solution orbit
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Fig.8 x-y orbit

Fig.9 z(t), y(t)time orbit

gboboob40000000D0000000O0D00OO
gboobooooooooobooboboboooooon
O00FigloOOODOODOODOOODOOOODODO
oboboooooooboobobobobooooon
oboboobobooooboooooobooooooon
obobooooooooobobobooooooon
ob00o0ob0OobooobdDFgl11000OO0OD0OOO00OO
gbobooooooooobooboboboooooon
goboobooooooooooobooooooogon
gboboooocooobooboboboooooogon
OU0Figl1200000000000000000O00O
gboboboboboboboboooooobogon
gbobbooooooboooooooooooooon
gbooooboooboobooobooboobogoon
gboboooooboobooboboboooooogn
o0000000Fie130000000000000O
gboboooooooooboboboboooooon
goooo

33 UUobopoooobood

gboboboooooooooboobobooboo
gooooooboooobooooooooooobooon
ooooooooODDODOOOOO0O000000O0Fig.15
oo0ooooOoooOoOoooOoooooogoo cebo
gbooosmmO0O0b00O00O00ooooboonogn
gboooood

000 FiglbOOOOOO0OO0ODODOOOOOO0OOO
0ooooooooscommOO000O0 CCDOOO
gobooboboooboobooboobooboo



Fig.10 Normal face Fig.12 Angry face

Fig.11 Smile face Fig.13 Painful face
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Fig.14 Ellipse Model
Fig.15 Target Face
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Table 1 Frequency of expression generation I

Mood|Angry face|Standard face|Smile face
0 0 2 18
-20 20 0 0
20 0 0 20

Table 2 Frequency of expression generation frequency IT
Mood |Angry face|Standard face|Smile face
Chaos 2 5 13
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