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Hierarchical Design of Dynamics-based Information Processing System

for Humanoid Motion Generation

Masafumi OKADA, Daisuke NAKAMURA (Univ. of Tokyo)
and Yoshihiko NAKAMURA (Univ. of Tokyo, CREST JST)

ABSTRACT: In this paper, we develop the hierarchical design method of the dynamics-based informa-
tion processing system. This system has a sensor space that recognizes sensor signals and motor space
that generates humanoid motions. These two spaces are connected with parameters that define the basin
of attractors. Through the interaction with environment, the humanoid robot generates and transits its

motion depending on the internal state.

Key Words: Dynamincs based information processing, Hierarchical design, Whole body motion, Hu-

manoid robot
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[k +1] = z[k] + f(«[]) (1)
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zlk+1] = z[k] + F(z[k]) (2)
Flk)) = wif(lk]) + (1= wy)ws (w0 — 2[K]) (3)
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Fig. 1: Vector field defined by F(z[k])
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zlk + 1] = z[k] + Z F;(z[k]) (6)



3 Uooooon

gobooooooobooobooooooobooobood
000000000000 000O00b0b000DOFig2
ooboooOooooobooooobobooboooon
ciocroooooooooooooooooooooo

Sensor signal Sensor space Motion space

Fig. 2: Hierarchical design
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Fig. 3: Humanoid robot Robovie
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Motion2

Fig. 4: Trajectory of dynamics in motor space
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Fig. 5: Associated motion
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