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Abstract

The problem of fast solving a robot manipulator’ s path tracking with time constraints was studied, and a novel
path tracking approach based on convex optimization was presented. To overcome the difficulties in dealing with the
strong nonlinear dynamic constraints and time constraints in path tracking, the presented approach converts the non-
linear constraints into linear constraints by replacement of variables, and then adds new constraints to convert the
original non-convex optimization problem into a convex optimization problem, furthermore, converts it into a sec-
ond-order cone program (SOCP) , and uses the optimization tools such as the SeDuMi to conduct the real-time sol-
ving. This approach has several advantages. Firstly, SOCP problems can be solved in polynomial time by the interi-
or-point methods. Secondly, the convex optimization is globally stable and the solution is globally optimal. Be-
sides, there is no need to provide initial values for the optimization. Thirdly, this approach has great flexibility and
can be applied to the more complicated circumstances where some other types of constraints and objective functions
can be taken into account, such as acceleration constraints, minimum energy objective function and minimum jerk
objective function. The simulations on a six-degrees-of-freedom robot manipulator show the better efficiency and ef-
fectiveness of the proposed approach.

Key words: path tracking, time constraints, convex optimization, second order cone programming ( SOCP)

— 1061 —



