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A Study on Animated Robot -Acquisition of stable flying behavior-

Makoto MORINAGA, Ikuo SUZUKI, Masahito YAMAMOTOUO Masashi FURUKAWA, Hokkaido University

This study aims at an acquisition of the stable flying under the virtual air environment that models the drag and the
buoyancy.The designed model is inspired by existing creatures with several wings, and controlled by the artificial neural
network.Simulations by these models are carried out to evolve the proper behaviors by genetic algorithm.Simulation results

verify that these models can fly stably by using wingstroke and gliding under the virtual air environment.
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Fig. 2 Condition (1)

Fig. 1 Two Wings Model
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Fig. 3 Condition(2) Fig. 4 200th generation
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Fig. 5 Two Wings Model Fig. 6 400th generation

5. Dooooooooo-0bobooog-

51 200000
ooooooD20000000000000000000
ANNOOOOOOOOCOOOOOoooooooo @ 5oo0
0020000000000000000C0O0O0O0OANNO
goopoooooo 3-330300000000000000
gobobOoooo0ooooboooobooboobooobOoboboon
gboobooooooboooboooboobooboooboooboooooooon
gboooboooooooooooooooobOoooDo
52 0OO0OO0O0O
GAOOOOOANNOOOOOOOOOOO200000
oooooOoO0oGcGAOOOOOO 1000000000000
oooooO0o0o00ooooOo0O00O0o0ooooo0s0booO
gobooooooooooooboooooboOoooobooo
2000000000000000000002000000
gooooooo

53 0000000
gooooooooo20000000000000DOO
goo@enoOoOOOOOODOOO0OOOOOOOOOO
gobooboooooooobobboooooooboOoooooo
gbooboooooobobooobooboooooooaon
gboooobooooboooboobooobooobooOooobo
gboobooooooboobooboboobooooboobobooon
gboooooooboobooboooboobooooooooon
gboobooboooobooboobobooboooobooooooon
gboboooooboobooboboooboobooboboon
gbooboooboooooboooooooboOooboOoooDo

6. 0OOOO

oobooooooooboOoooooOoOoooooOoooon
gobobOoooooooboooobooooboooboooooooon
goboooooooobooooboooobooooooon
goboboooooooboboooobobooobooooooon
000o0ooooooO0OBeddOOO0O0ODOODODOODOOOO
gboooooooooooooo

gbooooo

1) Demetri Terzopoulos, Xiaoyuan Tu, Radek Grzeszczuk:”Artificial
fishes”0 Artificial Life, vol.1-4, pp.327-351, 1994.

2) Craig W. Reynolds:”Flocks, herds, schools: A distributed behav-
ioral model”, SIGGRAPH’87: Proceedings of the 14th annual con-
ference on Computer graphics and interactive techniques, pp.25-34,
1987.

3) Karl Sims:”Evolving virtual creatures”, In SIGGRAPH94: Pro-
ceedings of the 21st annual conference on Computer graphics and
interactive techniques, pp.15-22, 1994.

4) Keisuke YonedaOKenji Iwadate, Ikuo Suzuki, Masahito Yamamoto,
Masashi Furukawa:”Development of Modeling Tools for Animated
Robot”, The 4th International Symposium on Adaptive Motion of
Animals and Machines, 2008

5 000,0000,00 00,00 00:”Animated robot (000
-0ooogooo-".20080000000000000DO0OO, pp
883-884, 2008.

0 5560



