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Abstract; To obtain the closed-form solutions of forward kinematics of a general 6-6 Stewart
mechanism, the Groebner-Sylevester hybrid approach is presented. The reduced Groebner basis
under degree lexicographic ordering for the closed-form equations is evaluated with computer al-
gebra. Selecting 18 Groebner basis from 65 ones, an 18 X 18 Sylvester matrix can be constructed,
which is relatively small in size. A 40th degree univariate equation is achieved from the determi-
nate of the matrix. The proposed algorithm operates simply and rapidly to lead to the same univa-
riate equation via various resultants. It is verified by a numerical example that the obtained roots
satisfy the original equations.
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1 —0.9751—1.0779 19.947 1 0.9024 —0.2054 0.3789 0.2066 0.9777 0.0381 —0.3783 0.0439 0.924 7

2 14.5101 —9.162 7 10.271 3 —0.9656 0.024 5 0.2590 —0.100 1 —0.953 8 —0.283 3 0.240 1 —0.299 5 0.923 4

3 —1.2350 0.3871 19.9581 0.7057 —0.4572 0.5412 0.3902 0.8884 0.241 70 —0.591 3 0.040 6 0.805 4

4 11.0215 —6.6206 15.3197 0.3700 —0.2412 0.8972 0.6235 —0.6515 —0.4323 0.6887 0.7193 —0.090 7
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8§ 17.4216 —2.468 5 —9.5077 0.1452 0.9291 0.3403 0.6351 0.176 2 —0.7520 —0.758 6 0.3253 —0.564 5

9 6.7984 —1.5231 187473 0.7873 —0.6151 0.0437 0.1600 0.1354 —0.9778 0.5955 0.776 8 0.2050

10 9.2546 —13.765611.1742 0.2808 0.2804 —0.9179 0.9507 0.0503 0.306 1 0.1320 —0.958 6 —0.252 5
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