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In this research, we proposed a biped walking robot with flexible hemisphere
feet to realize highly efficient movement in the human living environment. Since rolling occurs by
making the feet a hemisphere, it is possible to increase the energy efficiency. Furthermore, by
actively twisting the hemispheric feet, wheel movement is realized. As a result, it is possible to
realize both high-efficiency bipeds walking and wheel movement. However, a fine balance control is
necessary for this robot because the feet are the hemisphere. In this research, we derive the
constraint conditions and the equations of motion which are necessary for balance and walkin?
control of bipedal walking robot with flexible hemisphere feet, and propose a balance and walking
control methods. Finally we confirmed the effectiveness of it by simulations. Also, we have designed
a prototype and are now confirming the effectiveness of the proposed method.
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