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Self-Collision Avoidance using Configuration Space Approach for Redundant Manipulators

J. S. Moon(Mech. Eng. POSTECH), W. K. Chung(Mech. Eng. POSTECH), Y. Youm(Mech. Eng. POSTECH)

ABSTRACT

There are two steps to solve the self-collision avoidance problems for redundant manipulators. First, all links are regarded
as cylinders, and then the collisions should be checked among all pairs of the links. Between two cylinders, we can get the
collision information derived from the concept of configuration space obstacle in real time. Therefore, it is possible to detect
the links where collisions are likely in real time by setting the risk radius which is larger than actual radius. Second, the
configuration control points (CCP) should be placed at the ends of the detected links. A cost function is the sum of the
distances between the CCPs. To maximize the cost function means the links go far away each other without self-collisions.
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Fig. 2 Selected CCP between two links
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Fig. 3 13-DOF 7-link redundant manipulator
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