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Abstract: To program a new multi-robot system, inverse kinematic equations for a six revolute joint (6R) robot

were developed. Their algebraic solutions were then derived. Conditions causing there to be no solution, extraneous

roots, or multiple solutions for inverse kinematic equations were studied for equations used in the practical control of

a system. Compared with traditional methods, this method is more suitable for a multi-robot system in which work-

ing tools are frequently replaced. As only two inverse matrices were involved, the method was simple and easy. In

order to verify the effectiveness of the method, it was compiled using VC ++ and OpenGL software. After selecting

a specific position as an example, we proved the correciness of the algorithm by comparing its results to those from

geometric analysis. The research is applicable to other robot systems with similar mechanical configurations, such

as MOTOMAN-UP6 or PUMAS60.
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Table 1 Link parameters

i a.,/(°) a_/mm d/mm ¢/(°) ABHE/()
1 0 a=0 d,=0 6  -180~180
2 -9 =120 d,=0 @, ~170 ~90

3 0  4,=220 d,=0 6, -225~70

4  -90 a4, =80 d,=200 4, -180~180
5 90 a,=0 dy=0 6  -150~150
6 -9 a;=0 d;=0 4  -180~180
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Table 2 Solutions of inverse kinematic
E | 6.7/(°) 6,/(°) 6;/(°) 6,/(°) 6;/(°) 0s/(°)  ex( x107*) B/iE
1 90.00 -31.38 -187.51 0.00 38.89 90.00 4.62
2 90.00 -31.38 -187.51 —-180.00 -38.89 -90.00 5.26
3 90.00 —148.62 51.11 180.00 82.49 -90.00 4.22
4 90.00 —148.62 51.11 0.00 -82.49 90.00 3.57 4
5 -90.00 -96.42 -151.41 0.00 67.83 -90.00 4.28
6 -90.00 -96.42 -151.41 —-180.00 -67.83 90.00 4.93
7 -90.00 -178.56 % 15.01 # 180. 00 # 16. 46 #90.00 10° P=2
8 -90.00 - 178. 56 % 15.01 (.00 % —16.46 % —90.00 10° P=2
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