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Motion transition of the Humanoid
based on Brain-like Information processing using dynamical systems
o000 0DUODOOD DODOD DODODOOO
Daisuke NAKAMURA, Masafumi OKADA and Yoshihiko NAKAMURA
Univ. of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo, 113-8656, JAPAN

Abstract: The Dynamics Based Information Processing System is defined as the brain-like information system
that generates the motion pattern using the entrainment and detrainment phenomenon of the nonlinear dynamics.
This system recollects some whole body motions as attractors and generates the time sequence pattern of robot
motion. In this paper, we design the hierarchical dynamics based information processing system that has sensor
space and motor space. Because of the sensor signal, some attractors in the sensor space are fired that ignites
some attractors in motor space, which caused the entrainment of the nonlinear dynamics to the closed curved line
in N dimensional space. Based on the change of the sensor signal, the robot takes some behaviors continuously.
Key Words : brain-like information processing, nonlinear dynamics, entrainment, whole body motion
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Fig. 1: Vector field

Oooooos, 00000000000 0OO0OOOOO

0000 0000 COOOODOOOOOODODO

OMOOOOOOOOOOooOOoOoOOoOoOOoOooooon
00o0ooo0ooooooooo (1)o

Tpyl = T+ Z Fi(xy) (6)

1
uiobd s, 000000D0C000DOCOOOOOODO0O0
gbooood

3 Uoooggno

gboooooobobooooooboobooooo
00000000 20000000 (Fig2O00)ooo

000000 [Ne.02-6]0000000000000000002000000000000000000200267090000
2A1-L01 (1)



000000000000 (000)0 ¢;000000
000000000000 C'00000000000
0000 ;0

i1 = @)+ F(2}) + (1 - w)) (1 —w3)G(zp)  (7)
0000000000000000000000G(x})

wC

I

Sensor 51gnal / Y\
C3 _)x/ -~

c \
N\ Q SY

Sensor space

_34

Motor space

Fig. 2: Hierarchical representation
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Fig. 3: Robovie

gobd1nogogboobolooboboboboan 3
gbogbuoobooobobboboaoboaboooo
gboobooboobobbobooboobooon
gboobuoobooobobboobbooboabooon
gbooboobooboooboo1boobooon
gboooobooooboobon -0000 =0
goooooooooooooooooo z» 0000
Fig4OOOOOOOOODOOOODOOOODOOOOOO

case 1 Motion2

Motion7 U,

44444

Fig. 4: Trajectory of z!
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Fig. 5: Fired motions
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