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Generating an Animation of Virtual Creature with Central Pattern Generator

Hokkaido University Kenji IWADATE, Ikuo SUZUKI, Masahito YAMAMOTO, Masashi FURUKAWA

In this study, we aim to evolving autonomous virtual creatures which have complex shapes in a complex environment. We
implement a basic physics law and fluid influences with a virtual environment and evolve virtual creature in various
environments. We adopt central pattern generator as controller of the virtual creature. Each model obtains an effective moving

behavior in physical environment.
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Table 1 Data of the salamander model

Body Value
Density 1000
Restitution coefficient 0.1
Static friction 0.5
Dynamic friction 04
Libms Value
Density 1200
Restitution coeffieicne 0.1
Static friction 09
Dynamic friction 0.8
- {HMW <R :cos(ﬁﬁ&w, / R) (1
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Table 2 Input data of ANN

From each sensor Value

Light strength Le [0,1]
Environmental pressure oe [0,1]

Cos@ne of .angle between sensors and cos(8,,..) € [-1,1]
vertical axis

Sine of angle between sensors and

. . Sin(el’em‘cal) € ['1’ 1]
vertical axis

From each actuator Value

Cosine value of angle of actuators cos(6, Ye [-1,1]
ctuator >

Sine value of angle of actuators sin@,,..)e [-1,1]

Normalized gain of the control signal

Alfl
e [0,1]

‘max

Table 3 Constants of CPG

Weight of synaptic connection a=1.070772
Firing rate of the tonic input s=0.0

Rise time constant T,=1.181958
Time lag of the adaptation effect T,=0.153337

Table 4 Setting of optimization

Number of individuals 200
Mutation rate 0.05
Crossover probability 0.2
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Fig.3 output signal of Controller
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a,b,c: constant
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