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Abstract

This paper proposes a novel fault-tolerant gait planning of a hexapod robot considering kinematic constraints. The
failure concerned in this paper is a locked joint failure for which a joint in a leg cannot move and is locked in place. It is
shown that the conventional fault-tolerant gait of a hexapod robot for forward walking on even terrain may be fallen into
deadlock, depending on the configuration of the failed leg. For coping with such deadlock situation, a novel fault-tolerant
gait planning is proposed. It can avoid deadlock by adjusting the position of the foot trajectory, and has the same leg
sequence and stride length as those of the conventional fault-tolerant gait. To demonstrate the superiority of the proposed
scheme, a case study is presented in which a hexapod robot, having walked over even terrain before a locked joint failure,
could avoid deadlock and continue its walking by the proposed fault-tolerant gait planning.
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Fig. 1. Two-dimensional model of a hexapod robot.
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