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Strategies and simulation of direct kinematics for
a planar generalized Stewart platform

ZHANG JiaWen' ZHANG GuiFang'® ZHAO LiNa’

(1. College of Science, Beijing Forestry University, Beijing 100083 ;
2. Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The three-degrees-of-freedom parallel mechanism has broad prospects for development due to its simple
structure, easy control and low manufacturing cost compared with the six-degrees-of-freedom parallel mechanism.
The direct kinematics of a parallel mechanism is one of the most important issues for parallel kinematic mecha-
nisms. However, to date, the problem of direct kinematics of a Stewart platform has not been completely solved. In
this work , strategies for applying direct kinematics to a planar generalized Stewart platform have been illustrated ac-
cording to graph theory with analysis of degrees of the freedom and a symbolic computation method based on Wu’s
elimination. The problem of direct kinematics for a planar generalized Stewart platform is transformed into a con-
straint graph. In order to reduce the scale of solving equations simultaneously, the under-constrained constraint
graph is completed to make it well-constrained and acquire a construction sequence. Subsequently, the equation
system of each construction sequence is solved with Wu’s elimination method to obtain the closed form solution. Fi-
nally, the corresponding simulation is performed using MapleSim software. The effectiveness of the method is veri-
fied by experiments.

Key words: parallel linkage; direct kinematics; planar generalized Stewart platform; constraint graph; Wu’s elimi-

nation
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