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Self-organizing Symbol Acquisition and Motion Generation
based on Dynamics-based Information Processing System
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It is important for intelligent systems to acquire symbols not in a top-down way but in a self-organizing way.
We designed Dynamics-Based Self Organizing Map(DBSOM) that can not only acquire a topological preserving
map but also generate a learned signal. In addition, we aim at developing Dynamics-based Information Processing
System so that it can acquire symbol space in a self-organizing way by means of DBSOM.
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O 1: Motion generation
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0 2: Connection between symbol space and motion
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0 3: Structure of DBSOM
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0 4: Humanoid Robot HOAP1 and Joints
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O 5: Activation by Each Learned Motions
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O 7: Generated Motions: (a) Rasing Hands (b) Walking
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O 8: Result of Activation by Unlearned Motions
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0 9: ROBOVIE and Joints

gooooooooooooboobbooobooooooooo
Oo00o0o0oooooooo0oooooooooOo Agooo
ocoobooBOOOOOOOOOCODOOOOOOOOOOO
booooooooooooooobooooboboboboooooboo
ubbooodoooooboooboboobooobooboooboOoo
goboooboooooooboooooooobbooobooo
goboooooooooboooboo

O O % * % O O _Shaking Both Hands
D_-- = Vertically
Rotating O * * * * O°O
Both Hands| C
. O O O % * % % o
\ A Shaking Right Hand
-=-=-0 O O O * * * Horizontally
® O O O %* * =
B
® O O IO

1
Rotating
Right Hand

0 10: Activation Map

6. UOoO0O

oooooooooooooooooooboboboooooo
gooooboooooboboooooboooobooooon
000 (bBsoM)boooooooooooooooooo
cooooooooooooOobobobOoDbDOobOOo bBsoM OO
gboooooobooobobooboobooobooobooo
goooobOooboooooboboooobooboobooooon
goooooooooboooobooooboooboobooboooboooo
DBSOMOOO00O0O0O0O0O0O0O0O0OO0O0O0COOOOOOO
odooooooooooo

gboo

[[namura 01] Inamura, T., Nakamura, Y., Ezaki, H., and

I.Toshima, : Imitation and Primitive Symbol Acquisi-
tion of Humanoids by the Integrated Mimesis Loop, in
Proc. of IEEE International Conference on Robotics and

Automation, pp. 4208-4213 (2001)

[Inamura 03] Inamura, T., Tanie, H., and Nakamura, Y.:
IFrom Stochastic Motion Generation and Recognition to

O 11: Generated Motions: (A)Rotating Both Arms
(B)Rotating Right Arm (C)Shaking Right Hand Horizon-
ally (D)Shaking Both Hands Vertically

0 12: Generated Trajectories

Geometric Symbol Developement and Manipulation, in
Proc. of Int’l Conf. on Humanoid Robots (2003)

[Juang 85] Juang, B. and Rabiner, L.: A probabilistic dis-
tance measure for hidden Markov models, AT & T Tech-
nical Journal (1985)

[Kawashima 02] Kawashima, H. and Matsuyama, T.: In-
tegrated Event Recognition from Multiple Sources, in
Proc. of International Conference on Pattern Recogni-
tion, Vol. 2, pp. 785-789 (2002)

[Koskela 98] Koskela, T., Varsta, M., Heikkonen, J., and
Kaski, K.: Temporal Sequence Processing using Recur-
rent SOM, in KES’98, 2nd Int. Conf. on Knowledge-
Based Intelligent Engineering Systems, pp. 290-297

(1998)

[Okada 02] Okada, M., Tatani, K., and Nakamura, Y.:
Polynomial Design of the Nonlinear Dynamics for the
Brain-Like Information Processing of Whole Body Mo-
tion, in Proc. of 2002 IEEE International Conference on
Robotics and Automation, pp. 1410-1415 (2002)

[Okada 03] Okada, M., Nakamura, D., and Nakamura, Y.:
Hierarchical Design of Dynamics Based Information Pro-
cessing System for Humanoid Motion Generation, in Pro-
ceedings of the 2nd International Symposium on Adaptive
Motion of Animals and Machines, pp. SaP-II1-1 (2003)



