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Generation of Morphology and Locomotion of Multi-Link-Robot
using Evolutionary Computation
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Morphology and locomotion of multi-linked locomotive robot that can adapt the changes in the environment including
unknown shape of ground are designed simultaneously using Genetic Programming (GP). At first, both the morphology and neura
system that define the locomotion of the robot are expressed as one simple tree expressions, and evolved simultaneously using GP.
As a result, various combinations of the morphology and locomotion that can move in various ways are emerged. Especialy, the
morphology and locomotion of the robot that move to the longest distance are similar to the ones of higher animals. Moreover, the

robots move on the inexperienced environment.
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Fig. 2 Pareto optimal solution
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Fig. 3 Preferred solution of digital neural model
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Fig. 4 Preferred solution of analog neural model

gbobooooooog

ooooooOOoobooooooD3ooboooobbooooon
gobooooooooobobooobbooobobooon
goobooobo

4. 00O

ooobobooooboboboooboobboboooooo
gboboboobooboboobooboboobooobooo
goooooboePOOODODOOODOOOODODOOOOO
goooooooooobobooobboobobooon
gooobooooooooooobooboboboboooo
gboboboobooobooboobooboboboobooon
gbobobooboobooboboboboboooboooboon
goooooooooobobooobboobobooon
gboboboboooooooo

oooo

[1] Kal Sims, “Evolving Virtud Creatures, “Computer
Graphics Proceedings, pp. 12-22, 1994.

[2] JVentrella, “Exploration in The Emergence of Morphology
and Locomotion Behavior in Animated Characters’,
Artificia LifelV, pp. 436-441, 1994.

[3] H.Lipson and JB.Plollack, “Automatic design and
manufacture of robotic lifeforms’, Nature, Vol .406, N0.6799,
pp. 974-978, 2000.

[4 ooOoOo, ooOo, ooo, ooo, oooog, 0
oooDodooooooooooooooor , ooO
00oooooo, Vol 36, No. 1, pp. 90-97, 2000.

[(] OOODOO,000,“000000000DOO0", O 16
OSICEODOOOODOOO pp. 961-964, 1987.

[e(] ODDODODOO,0000, 0000000000000
00o0Do00ooo0oooooooooooT, 0ooogo
0o0ooo00oooogg, 2P2-31-035, 2000.

2P1-B4(2)



