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Forward and Inverse Kinematics Solution for 4-3 Type

6-DOF Parallel Mechanism
ZHU Shuai-shuai, SHEN Hui-ping, WANG Zhen, LI Yun-feng, MA Zheng-hua
( Institute for Robot, Changzhou University, Changzhou 213016, China)

Abstract: On the basic of the coupling degree of topological structure analysis for 4-3 type 6-DOF parallel
mechanism is 0, firstly, general expression of forward kinematics analytical solutions can be deduced by
solving the position of each BKC (basic kinematic chain) in sequence, included in the parallel mechanism.
Secondly, all the solutions are verified by performing inverse kinematics. This analytical method, based on
the topological structure analysis, need not to establish, derivate and solve complex mathematical position
equations of a Yuan algebraic equation of high degree and the calculation is easy. Meanwhile, its forward
and inverse kinematics analytical solution is convenient for real time control and the analysis of work space
and error in the future.
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Fig. 1 Structure diagram of 4-3 SPS 6-DOF parallel mechanism
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Table 1 The forward position numerical solutions of 4-3 type 6-SPS parallel mechanism

F5 Xo Yo Zs ag/ () Bo/ ) Yo/ ()
1 52.928 0 49.090 3 10. 326 5 237.636 4 330.945 7 14.477 5
2 52.928 0 49.090 3 — 10. 326 5 122. 363 6 29.054 3 14.477 5
3 29.030 1 —26.906 3 23.931 6 124.751 1 291.095 6 194. 477 5
4 29.030 1 —26.906 3 — 23.931 6 235.248 9 68.904 4 194. 477 5
5 24.901 4 —28.712 4 22.678 6 124.751 1 304. 968 6 194. 477 5
6 24.901 4 —28.712 4 — 22.678 6 235.248 9 55.031 4 194. 477 5
7 40. 625 6 25.263 3 25.426 3 237.636 4 76.180 5 14. 477 5
8 40. 625 6 25.263 3 — 25.426 3 122. 363 6 283.819 5 14.477 5

£2 438 6-SPS HEHEHEEG
Table 2 The inverse position numerical solutions of 4-3 type 6-SPS parallel mechanism

=2 A L2 s 2 ls ls
1 59.999 9 49.999 9 70. 000 O 60. 000 O 50.000 0 69.999 9
2 59.999 9 49.999 9 70. 000 O 60. 000 O 50.000 0 69.999 9
3 59.999 9 49.999 9 69. 999 9 59.999 9 49.999 9 70.000 0
4 59.999 9 49.999 9 69.999 9 59.999 9 49.999 9 70. 000 O
5 59.999 9 49.999 9 69.999 9 59.999 9 49.999 9 70.000 O
6 59.999 9 49.999 9 69.999 9 59.999 9 49.999 9 70. 000 O
7 59.999 9 49.999 9 70.000 0 59.999 9 49.999 9 70.000 0
8 59.999 9 49.999 9 70. 000 O 59.999 9 49.999 9 70. 000 O
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