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Evolving amphibian behavior on complex environment

Hokkaido University Kenji Iwadate, Ikuo Suzuki, Masahito Yamamoto, Masashi Furukawa

The technique of the creation of CG will be more valuable for designers to create autonomous motions of more realistic virtual
creatures, because manual motion designs by using motion captures are time-consuming tasks with high costs. In this study, we
aim to evolving autonomous virtual creatures on complex environment. We implement basic physics law and fluid influences in
our constructed environment and compare adaptive motions of each creature placed in a different environment.
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Fig.1 Salamander model

(a) Figure of the salamander model

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 0.9

Dynamic friction 0.8
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Fig.2 Structure of controlling system
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Table 2 Setting of optimization

Number of individuals 200
Mutation rate 0.05
Crossover probability 0.2
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a,b,c: constant
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(a) Achieved motion on the ground (b) Achieved motion in the water

Fig.4 Traces of the motions of the salamander model
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(a) Actuator outputs in the air environment
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(b) Actuator outputs in the water environment
Fig.5 Controlling forces

7. fES

AWFGETIE, BYE L7 7 Uk LTk BRI 2 361 51T
BEIGER & I 7. A R O B 7 TEN G & ST 4k &
LTERAT 5 Z & C e T V3%« OBRICHE U7 T8 % Ak
HINIERTT 5 Z & Zffeil LTc. S1EIT0K & 2R3 — DD 2RI IRAE
T OB ARG L, EFHDOBREHERIL U TR DITEV Z WERET
KT L B ERG S E 5.

BEIHR

1) D. Terzopoulos, X. Tu, and R. Grzeszczuk: Artificial Fishes
Autonomous Locomotion, Perception, Behavior, and Learning in a
Simulated Physical World, Artificial Life, 1,4 (1994) 327
2) N. Chaumont, R. Egli, C. Adami: Evolving Virtual Creatures and
Catapults, Artificial Life, 13,2 (2007)139
3) A, KPE, 42MH, &R, (LUA, ), Animated Robot @
B9 —85 U > 77— /L OBZE(1)—, 2008 {EE k% L3k
TS, pp.987-988, HIA, 2008
4) NVIDIA PhysX, http://www.nvidia.com/object/nvidia_physx.html



