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Abstract: For standing balance control of a humanoid robot, most previous work assumes that perturbations are impulsive. For
standing balance control in the presence of continuous perturbations, the choice of the desired state receives little attention so
far. Our study shows that the choice of the desired state has alarge effect on the robustness of a standing balance controller.
The present paper takes perturbations as continuous forcesthat last for a period of time and then proposes an optimization
method to determine the desired state. Furthermore, it is applied to standing balance control using a trajectory library and makes
the resultant controller more robust in the presence of continuous perturbations. The effectiveness of the proposed method is
explored with simulation and experiment results.
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Ù¥ x̃ := x−xd§̃u := u−ud§T �È©Ú�§QÚR

´�A�ê�é�Ý
§xd Ú ud©OL«��� p§

�^ �� r�	å�^e�Ï"G�ÚéA�°Ä

åÝ§́ �©ïÄ�:"

�©æ^�©Ä�5y£Differential Dynamic Pro-
gramming¤O��`;,¿���`;,��S��
`�"��Æ [10]µ

u(i) = u∗(i) − K(i)(x(i) − x∗(i)), (4)

Ù¥ x∗(i)��`;,þ�G�§

K(i) = −
∂u∗

∂x

∣

∣

∣

x
∗(i)

(5)

éuÃ�����`��§�¼êÚ�`��Æ

¤�'uG���¼ê§Ïdúª (4)ò¤��m
©Ù��`��ÆÛÜ�5Cq�."�
æ^ù


ÛÜCq�.�EG��"��Æ§�{ü��{´

æ^��C���ÆÛÜCq�.ýÿ�cG�éA

��`��µ
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