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Development of A New Efficient Method for Controlling Robot Motion
at and near Singularities

W. J. Chung*, E. J. Choi™", D. S. Hong", Y. G. Seo™", H. P. Hong™™"

1[ Abstract }

This paper presents a new motion control strategy for singularity avoidance in 6 DOF articulated robot manipulators,
based on a speed limiting algorithm for joint positions and velocities. For a given task, the robot is controlled so that
the joints move with acceptable velocities and positions within the reachable range of each joint by considering the
velocity limit. This paper aims at the development of a new efficient method to control robot motion near and at
singularities. The proposed method has focused on generating the optimal joint trajectory for a Cartesian end-effector
path within the speed limit of each joint by using the speed limit avoidance as well as the acceleration/deceleration
scheme. The proposed method was verified using MATLAB-based simulations.

Key Words : 6 DOF Articulated Robot Manipulators, Singularity, Speed Limit Avoidance, Trajectory Parameter, Simulation, Sampling
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Fig. 1 Doosan Robot (DR6)
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Table 1 D-H parameters of DR6
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