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ALGEBRAIC ELIMINATION ALGORITHM FOR SOLVING THE
INVERSE KINEMATICS OF GENERAL 6R MANIPULATORS

SU Hai-jun LIAO Qi-zheng LIANG Chong-gao
(Department of Mechanical Engineering of Beijing University of Posts & Telecommunications, Beijing 100876)

Abstract: An algebraic elimination algorithm for the inverse kinematics of the complex 6R manipulators with
high coupling is developed in this paper. The algorithm can compute all the inverse kinematic solutions in real-time.
It doesn’t need inputting the initial point. Furthermore, a new method for computing the 2nd, 3rd joints is proposed.
It solved the ill-conditioning problem when the Ist joint has multiple roots. Finally, an example of a painting robot
is given. The simulation of the robot on the graphical workstation verified the algorithm. The C++ program of the
algorithm has been successfully applied in the painting robot. The test results indicate that the program can obtain
single solution in 10ms and all the 16 solutions in 20ms. It may alos serve as a general kinematical program for the
robot simulation system.

Keywords: Complex manipulators; inverse kinematics; algebraic elimination; real-time algorithm; graphical

simulation
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