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( Stability Margin of Fault-Tolerant Gaits to Joint Jam for Quadruped
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Abstract

Improvement in gait stability of fault-tolerant gaits for quadruped robots is addressed in this paper. The previously
developed fault-tolerant gait gives a quadruped robot the ability to continue its walk against the occurrence of a leg
failure. But it has a drawback of having marginal gait stability, which may lead to tumbling when the robot body’s center
of gravity is perturbed. To overcome such a drawback, a novel fault-tolerant gait is presented in this paper that generates
positive stability margin against a locked joint failure, in which a joint of a leg is locked in a known place. Positive
stability margin is obtained by adjusting foot positions of supporting legs between leg swing sequences. The advantages
of the proposed fault-tolerant gait are discussed by comparing with the previous gait in terms of gait stability, stride
length and gait velocity.

Keywords : Gait study, Fault tolerance, Locked joint failure, Positive gait stability
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Fig. 1. Two-dimensional model of a quadruped
robot.
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Fig. 2. Leg model of an articulated-arm type.
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Fig. 3. Fault-tolerant gait for straight-line motion of a
quadruped robot with a locked joint failure at

leg 1. (a) intial state, (b) swing leg 4, (0

swing leg 2 and leg 3 and (d) lift off leg 1 and
move the body.
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Fig. 4. Foot point adjustment of a failed leg. (@) locked
failure at joint 1, {c) locked failure at joint 2 or
joint 3 (lateral view) and (c} locked failure at
joint 2 or joint 3 (plane view).
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of leg 1, 0 <z, < R,/2. (a) initial state and

swing leg 4, (b) adjust leg 3 and leg 1, (¢
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(e) lift off leg 1 and move the body, and adjust
leg 3.
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