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Abstract

In this paper, the joint space kinematic optimization of a redundant planar robot is performed.
The aim is to follow a desired task space path. Considering the redundancy of the robot, an
initial guess is made for the excessive degrees of freedom of the robot. Definitely due to the
redundancy of the robot, several admissible joint-space configurations exist and one of them
is randomly selected as the initial guess. Afterwards, the inverse kinematic equations are
applied together with Pontryagin’s principles in optimal control theory. By performing a
back-integration, the whole joint space path is calculated. This way the possible joint space
path is calculated but the end conditions are to be satisfied. According to the error occurred at
the other end of the path, the initial guess is updated. The relation is assumed to be linear and
applied through a Taylor expansion equation. A try-error process using shooting method is
then performed, and the optimal initial guess is converged. Its corresponding joint space
trajectory is also obtained. This is the admissible joint space trajectory on which the
consumed energy is optimized. As a numerical evaluation, a sample task space desired path is
considered and using the proposed method the proper joint space trajectory and its
corresponding kinetic energy is obtained.



