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Collision-Free Motion Planning of a Robot Using Free Arc Concept
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{Seok-Won Lee, Yun-Seck Nam, and Beom-Hee Lee)

Abstract : This paper presents an effective approach to collision-free motion planning of a robot in the worl-
space including time-varying obstacles. The free arc 15 delined as a set composed of the configuration peoirls
of the robot satisiying cellision—free motion constraint at each sampling time. We represent this free arc with
respect to the new coordinate frame centered at the goal configuration, and there for the collision—free path
satisfying motion constraint 1s obtained by connecting the configuration points on the free arc at each sampling
time from initial to goal conliguration point. When the collision—free path of a robot in the C-space 15 deter-
mined from the sequence of free arcs, the optimality is deterrmned by the performance index Therefore, the
complicated collision—free molion planning problem of a robol is transformed to a simplified Sub-Optimal Colli-
sion Avoidance Problem(SOCAP). We analvze the completencss ol the proposed approach and show that it is
partly guaranteed using the backward motion. Computational comnplexity of our approach is analyzed theoret—
cally and practical computation time is compared with that of the other method. Simulation results for two
SCARA robot manipulators are presented to verily the efficacy of the proposed method.

Keywards : robot, collision-{ree motion planning, C-space. free arc, sub-optimal collision avoidance preblem
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