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Concomitant Motion and Positive and Inverse Solutions of UPS+UPR+S
Parallel Mechanism

XIA Hao, ZHAO Yao-hong, LI Rui-qin
(North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to check whether it has the concomitant motion and analyze the positive and inverse solu-
tions of the position and pose with respect to UPS+UPR+S parallel mechanism with two degrees of freedom. The expres-
sion of the corresponding vector was obtained by rotating the change matrix, and the constraint equation was established
to verify whether there was concomitant motion. The positive and inverse solutions of the mechanism were analyzed, and
part of positive solutions of the mechanism were obtained by genetic algorithm and mutually verified with the inverse
solutions. An example was given to validate the analysis, and the best individual, the best fitness, the diversity value and
the score of individuals of each generation were obtained. There was no concomitant motion in the mechanism, the dif-
ference between positive solution and inverse solution was small, and the data could be consistent with each other. The
best individuals obtained by positive solution were —0.267 and 0.31, subsequently mutually verified with the inverse so-
lution. The optimal fitness decreased gradually, and the score of each generation and the score of individuals of each gen-
eration were obtained. There is no concomitant motion in the mechanism, and the performance is good. As the positive
and inverse solutions coincide with each other, the correctness of the positive and inverse solutions can be proved.

KEY WORDS: parallel mechanism; concomitant motion; positive and inverse solutions; genetic algorithm
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Tab.1 An example of inverse kinematic solution

sin @ sin i q> q;
-0.267 0.31 300.2610 299.8322
—0.2 0.405 289.9693 310.0407
—0.333 0.218 310.5343 290.1589
—0.067 0.051 269.9140 273.6341
0 —-0.26 260 245.2259
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Tab.2 An example of positive kinematic solution

q> q3 sin 0 sin ¥
300 300 —0.267 0.31
290 310 —0.2 0.405
310 290 —0.333 0.218
270 270 —0.067 0.051
260 240 0 —0.26
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Fig.2 Best individual and best fitness
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