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Inverse Displacement Solutions of Serial Robot Based on

Conformal Geometric Algebra

HUANG Xiguang, HUANG Xu, LI Qicai

(School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China)

Abstract: To obtain all close-form solutions of the inverse displacement problem of a 6R serial
robot, a novel method based on conformal geometric algebra (CGA) is presented. The positions
of joint points are obtained by the inner product and outer product of the basic geometric entities
in CGA. Then all joint rotating angles are computed by the inner product between line and line or
plane and plane, and all closed-form solutions are obtained. The presented algorithm is simple
and avoids the computations of rational angles, matrices, and complex nonlinear equations. The
computation process and results can interpret geometrically the relationship between the
geometric structure and the motion of the robot. Finally, a numerical example is solved by the
algorithm and the results show that the algorithm is valid and the computational efficiency is
improved by nearly 44 times.
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