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Design of Parallel Robot Experimental Platform Based on
Reconfigurable Innovative Components

Zhang Qisheng, Ning Fengping, Liang Jingjing
(School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

Abstract: In order to make up for the shortcomings of the current parallel robot experimental platform,
such as weak flexibility and inability to expand. A “virtual-real” complementary digital twin model based
on modular reconfigurable robot innovative components was proposed, and an experimental platform for
the 6-SPS parallel mechanism with virtual-real combination, complementary functions and mutual verifica-
tion was designed. The theoretical models of displacement, velocity and acceleration of the 6-SPS parallel
robot were established, and the Jacobian matrix of the mechanism was obtained. A trajectory was
planned, and the consistency between the theoretical model and the real running trajectory was verified
through experiments. The maximum reachable working space of the robot was analyzed, and based on
this, the kinematic performance of the mechanism of the robot in a fixed attitude and any attitude was ana-
lyzed. The experimental platform was applied to experimental teaching. Through the combination of vir-

tual and real methods, problems such as tight experimental venues and insufficient experimental equipment
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EEWHE : WP &S A RECE BRI H (J20240945)
YEZR: skATH1979—), B, ML, Wt ARG AN TRAFTECEMBIZ . E-mail: zhangqisheng_gs@nuc.edu.cn,
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were solved, increasing the application rate of equipment and improving the effect of experiments. Prac-

tice shows that this experimental method, which is intuitive, vivid and combines virtual and real ele-

ments, is conducive to enhancing students’ exploration interest and engineering practice ability.

Key words: parallel robot; modular reconfigurable; virtual-real synthesis; dexterity
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