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Motion Pattern Clustering of Humanoid robot based on NLPCA

*Koji TATANI, Yoshihiko NAKAMURA.
Univ. of Tokyo. 7-3-1, Hongo, Bunkyo-ku, Tokyo

Abstract— For a humanoid robot, fewer parameters might represent its natural motion instead of its
high DOF, for the distribution of obtained joint angle is distributed along some hyper curved surface under
geometric constraints. Hierarchically arranged NLPCA provides nonlinear basis on such curve surface and
gives good performance against dimensionality reduction. We made this NLPCA learns various humanoid
motion patterns to get those internal representations in reduced space. This paper reports that common
space of motion pattern “walk” is appeared on one dimensional curve which affords motion recognition. Also
the identical NLPCA re-generates original motion patterns with the variety from each internal representation.
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Fig. 1 Injection and projection on NLPCA

Fig. 1000000000000 DOOOODOOO
0000000000 00'000000000000
O;0000000000 ¢g0000D0D0ODOOOO2%0

z; = g(x;) (1)

¢g0000000000D00000000 € = (&;—x;)?
oooooooooboboO000 00000000
000000000000 000000000 =; € RY
oo0o0Oob0oooooooooo0ooooOooo NO

0000000000000 0D00000000O00an
NLCA (NonLinear Component Analysis) 0000000000
goboboobooooboooobobooooooboooooo
0000000 (Principle Componet Analysis) 00000000
OO0 NLPCAOOOOOO

0000000000000 000DOO0O0onooooOgn
goooooooobooobboooobboobooooooooo
goobooOooboooOOoboOobOooooooooooOoboooDo
gooooooooon

OO0O00DOO0O0 0020000000000 (20020 100120 0 140)



1C37


日本ロボット学会 創立20周年記念学術講演会 (2002年10月12日～14日)


000000 MODOODOOODOODOOOOOOOO
0000 ' eRMOOOOODOOO &€ RNOODOO
0000000000 ¢g00000 §g=h;oh, 0100
000000000000 0000000000OO
000000000 £E00000D0O0ODOO0O0DOOD
00,00000000000 S0000 (injection)
000000 m0,S0000 Ox0 O,00000
(projection) 100000 A, 00000000000
O00000Fig. 10500000

hi(@) = fwe Y fwa)) (2)
ho(@) = fwe Y f(wpe)) (3)

00000000000000 o =f(e) 00000
000 eeREODDODOOOOOOODOOOOOO
0000 ¢ e REODODODODOOOOODOO

0000000000000 2000000000
(2)(3)0 000000000 O00000000 &0
000000000000000000000000
000000000000000 0,0 ROOOOO
00 Or 000000000

3. goobooobbboooboobo
goo

gbooooooboooobooooboboooood
gbooooooooboobobobooooobbon
odo0 Fig.2000000O00OO0OOOOODOOOO
gboobobogooooooooboboboogobo
0000 gOhO0DOOO0O0O0OOOOODOOOOOoOO
gbooobooooooooboobboooobo

Fig. 2 Receptive system and generation system by
the identical NLPCA
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Fig. 3 Reduced internal representation of motion
pattern “walk” (top) and its appearance (middle)
compared to original motion (bottom)
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Fig. 4 Internal representation varying with incre-
ment of similar walk patterns
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Fig. 5 Internal representation of each motion and
corresponding posture of humanoid robot
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Fig. 6 Appearances of original walk (top) and its re-generated walk from 1D orbit (middle) and 3D orbit (bottom)
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Fig. 7 Comparison of internal representation be-
tween dimensionality increment learning and
learning with constant number of units
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