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This research dealt with the three topics: §1) Modeling of the contact
transition; (2) Motion planning based on the nonholonomy of the rolling contact; (3) Nonlinear
optimal control of an acrobot. In the 1st topic, the contact transition was modeled based on a
probabilistic one in the paper flipping task by a dual-armed robot system. In the 2nd topic, a
motion planning based on the rolling contact in a grasp and manipulation system and control of
spherical robot were proposed. In 3rd topic, the transition control among equilibria in an acrobot
based on nonlinear optimal controls was proposed.
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