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Motion pattern of humanoid robot have geometric constraints and to be expressed by fewer parameters instead
of original high DOFs' data. Though NLPCA has possibilities of unveiling these undergrounded parameters, it
is hard to set learning parameters for convergence. This paper describes two �gures about reduction of motion
pattern and relationship among learning parameters of hierarchical arranged NLPCA.
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� 1: Hierarchical multilink structure
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� 2: Generation with 1DOF(L) and 3DOF(R) reduced

data out of 20 DOF joint angle

°ÂXÄÆ±«�lq�Üg/å��Á¬Æ�µÄÀX©�

���!�CUu|+� [5, 3]m�SPf)#°ÂXÄÆ±«

nRâ�j*ë���Ýu|x»�8t�-y�s�n�
m~�i�Tx»9��å��cj*ë��|��x»�-y
�i�inS�2t��Ûð Fig.4Za)l�� (b,c)� (d,e)

��úm��D�Ûð��2��âí�j*ë��Ðt�|T

Pf)#°ÂXÄÆ±«�x»9m���Á¬Æ�µÄÀX
©���Ý�o��w��SHOAP1�lq��D�0�µ
ÄÀX©��cj*ë��ik�T
2.3 ;I153 +%HMR&<#(AC

Fig. 3�®¨�ñv¬X©�cj*ë��Üg/åuSÎ
ÕPf)°ÂXÄÆ±«�.i��I (a)� Fig. 1 �ô³

å�Dj�I (b)�z�Q2���úu|*ê��~�i�T

¶v�c³��e³��n/¬X©�Q2�nGpÖ�³�

��¢ë��=�!�-k|nSûzf����=�up�x
»u�i*ênó��|Tx»�Ã°«�SÖ�³�Sûz

!�nµ5�Ü�uSÕ��°ÂXÄÆ±«�li�³�U

Ã°«��¸ç��iS��ûz!���tpu�}�	Ú

�w�0nh�bn�m~|TQ2�U¢ë��å��ô³
å�ÎÕ�°ÂXÄÆ±«�Éo�OÒ�����m~|T

umuSô³å�.i|�IS���°ÂXÄÆ±«�ô³
åw�s���¦á�Ö�³�¸�w9ênó��TõÖ��

�Ã°«��1�ws�n�o�Ts���ûz!��É�

m�§Ý�oS�ÊÄ�Êûz�x»èû��:�ty�s�

n�m~|T

(a) Single Neural Net (b) Hiearchical Neural Nets

� 3: Generation of sequential data on right leg with 3DOF

reduced data
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(a) original balanced walk

(b) generated walk with reduced 3D data by single neural network

(c) generated walk with reduced 3D data by hierarchical neural networks

(d) generated walk with reduced 1D data by single neural network

(e) generated walk with reduced 1D data by hierarchical neural networks

� 4: Simulation of motion generation with reducded data on HOAP1
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