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SINGULAR PATH-CONSTRAINED OPTIMAL TRAJECTORY
PLANNING FOR ROBOTIC MANIPULATORS

LTIAN Guang-yu ZHAO Qing-Jie SUN Zeng-qi
(Department of Computer Science and Technology, Tsinghua University, Beijing 100084)

Abstract: Key to the path-constrained trajectory planning is to introduce a path parameter to reduce the problem
into a low-dimension one. W hile the path passing through singularities, joint variable can hardly be presented as
analytical functions of task space-defined parameters, which causes difficulties given to conventional trajectory
planning. In this paper, a new parameter, arc-length of the solution curve to the path tracking equation, is
introduced. Based on this, the path-tracking problem near singularities is addressed, and singular path-constrained
trajectory planning is transformed into a standard optim ization problem, which can be solved by dynam ic

programm ing. Simulation shows the parameterization com bined w ith dynam ic programm ing performs effectively in

singular path trajectory planning.
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