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Network Design of Modularized Dynamics-based Information Processing

for Robot Motion Control
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Abstract: In this paper, we propose the modularized network design method of the dynamics based

information processing. This network memorizes a sequence of input signals and robot motions. For

unknown input signal, the robot analogizes the environment based on the memory moving autonomously.

This system is applied to the humanoid robot and achieves the autonomous motion generation.

Keywords : modularized network, dynamics based information processing, nonlinear dynamics, entrainment

1 ¥¢¦£

�¶­¥©��B�:�¿ÁÇÖª¸Ý½ÜÂÖ¥�
��¶�ØÀÙ�Ý©¿�¼áÁ¦�¤���¶¤���
�©�¯��¯³¶�E�¨ÿ£�éwON¨ª#sï
�¶��w·���µ°©©�_�©B��wr¨�ï
�¤�µ4Mö¥ª�©:�¨f�.ý���´��µ
�ª�k©E�¨b�¤ªô�y³¶�¨ßÓÆÉ�w
�7�§�¦�¡�ÑÞ�Ö�g�(¡�­­¥�¡��
�¶¨b��Freeman³©�� [1]¨²´k~¦Oa{
©�ú�?¨f�§þ���µ�¦�0�¶���©�
ó¨ÿ£�¤�ßÓÆÉ©k~·�ú
¦�¤���µ
���pâ�¶¤�¤�µ [2]�z¨�&��� [3]¥ª�

ý{©��T·¸ÉÛ»Ä¦�µ�ú
©Q��·0
���¶·���ÏÙ�ÔÍ¹ÊßÓÆÉ©éwON·
4��¤�µ����¥ª�&��� [3]·ÿW¦�¤�
�úrB�:�
©ØÀÙ�ÝïÌÆÉà�»Q�·�
���¶¨²´�ßÓÆÉ�Ãá¾E�¨b�¤A¨�
w·7���­���k©|�¨b�¤°ßÓÆÉªð
³�©¸»¿Úá·¦´§�³�í¨ÿ£�¤Ko·�
���w·���µ¿ÁÇÖ©Q��·pâ�µ�

2 Â³½¹À¸Á¤­©® ¯²¼´

2.1 �z���~�{

/2¥��¶µ"��q2¥��¶µ�ú


x[k + 1] = x[k] + F (x[k]); x[k] 2 Rn (1)

·��µ��¶� n/�
ý{©��T C ·¸ÉÛ»
Ä¨-¢¦�µ��©¦���ú
©¸ÉÛ»Ä«©è
� ®±�©ô��?·��¤Ãá¾E��ßÓÆÉ©
þRùE�·�]r¨:��µ¿ÁÇÖ·�úrB�:
�
¦�� [3]�

2.2 �z���~�bpfqasx

2 (1)©�ú
¨|7�·Qo��ØÀÙ�Ýï·�
���©�ú
��L©¸ÉÛ»Ä·-¢²�¨�µ�
¯¨�2 (1)·/2©²�¨;�û�µ�

x[k + 1] = x[k] +
X
i

Fi(x[k]) (2)

��¥�Fi(x[k])·ãî©2¥o��µ�

Fi(x[k]) = !1ifi(x[k]) + �i(1�!1i)!2i(x0i�x[k]) (3)

��¥�fi(x[k])ª��TCi·¸ÉÛ»Ä¦�µ²�¨
o��¶�Ò»ÉÝ@·����iªoL�x0iª i��
©¸ÉÛ»Ä·{��µ`êa©lF·å��µ�­��
!ji (j = 1; 2)ª/2¨²¡¤o��¶µ�

!ji(x[k]) =
1

1 + exp(�ji(hji(x[k])� 1))
(4)

hji(x[k]) =
1

�ji

q
(x[k]T [k]� x0i)Qji(x[k]� x0i)(5)

�jiªoL¥�µ��©¦��!1iª i��©¸ÉÛ»Ä
¨è� ­¶¤�µ�¦·0�¹áÈÆ»Á��2iª i�
�©¸ÉÛ»Ä©è� ®�ç©f��·o��µÎÛ
×�Ä¦§µ��¶²´�2 (2)ªãî©Km�
m·
|��7�¦�µ�ú
¦�¤ØÀÙ�Ýï�¶��

Km =
h
�21 �22 � � � �2`m

iT
(6)


m =
h
!11 !12 � � � !2`m

iT
(7)

����`mªØÀÙ�Ý m©¸ÉÛ»Ä©�L·å�
�µ�

2.3 jghvadb�|

ØÀÙ�Ýï���ú
·��¤ÌÆÉà�»·�N
�µ���¥ªØÀÙ�Ý·ãî©²�¨XDï�µ�
WZV\[ Ãá¾E�©}3·��
ý¥�Ãá¾©5

�¨b�¤¨b�¤Ms1�Ms2�� � �¦§µØÀÙ�
Ý·Qo�µ�

_`]^\[ ßÓÆÉ©{�Cc·�o�µ
ý¥��
©l¨Mi1�Mi2�� � �¦§µØÀÙ�Ý·Qo�µ�
�©
ýª:�©1�u·\±��r·-¢�

YUX\[ ßÓÆÉ©éw·mP�o�µ
ý¥þR

ý·å��µ��©l¨Mm¦§µØÀÙ�Ý·
Qo�µ�

�©ÌÆÉà�»¨b�¤��µ�­¡�Ãá¾E�©
¿�¼áÁ¨b�¤�­¡��w©¿�¼áÁ·���
µ²�¨�í��µ��w©��ªØ�Ä
ý¨��µ

2P2-3F-B5 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
日本機械学会[No.03-4]ロボティクス・メカトロニクス講演会'03講演論文集                                             2003.5.23～25  函館市 

2P2-3F-B5(1) 



¸ÉÛ»Ä«©è� ®¦vñ¥�µ���¥�Ãá¾

ý�{�Cc
ý¨��µ¸ÉÛ»Ä«©è� ®Î
Ä�á©¿�¼áÁ¦���¬�éw©¿�¼áÁ·

S =
h
S[1] S[2] � � � S[N ]

i
(8)

¦��

S[k + 1] =W (S[k]) (9)

¦§µÌÆÉà�»·ËÙ�ÛÝÌÆÉà�»·��¤
Q�����©ÌÆÉà�»·��¤�Fig.1©²�¨
è� ®�ç·ãî©2¥�o�µ�

sensor signal

internal state
space

motor
space

sensor
space

Fig. 1: Network design of dynamics based information

processing system
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Fig. 2: Humanoid robot and sensor
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Fig. 3: Simulation results
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