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Implementation of parameter calibration for flexible coordinate
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Abstract: According to the low measuring accuracy from a flexible coordinate measurement machine,
the error correction and parameter calibration methods for the coording measarement machine were re-
searched. An improving genetic algorithm based on optimization least square method was proposed to
implement the parameter calibration. The kinematic model and the error model of the flexible coordi-
nate measurement machine were established by Denavit-Hartenberg(DH) method. Firstly, a variable
factor was used in least square method to evaluate the convergence speed. Then, the suboptimal pa-
rameter was regarded as the initial population of optimized genetic algorithm while the variable factor
became steady. Finally, the improving genetic algorithm was used to search and calculate to obtain the
optimal parameter and the parameter calibration was finished. The experiment shows that the pro-
posed algorithm has fast convergence speeds and good robustness.
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Tab.1 Results of parameter calibration

XA i AL/mm  Ad;/mm  A0./(°) Aa; /(%)
1 0.536 4 0.428 3 X —0.465 8
2 —0.1325 —0.2379 X 0.537 2
3 —0.3572 —0.648 3 0.1346 —0.3627
4 0.148 1 0.034 7 —0.027 9 0.248 9
5 0.086 2 0.024 1 0.028 3 0.024 5
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Tab. 2 Test results of different algorithms

S AV & 21N LA
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— e AU Bk
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1 15.130 5 1 10. 982 4 1 0.395 6

5 1.278 3 100 9.564 1 10 0.3421

14 0.5751 500 7.3524 100 0.2343

100 0.5752 1000 5.8319 150 0.2157

500 0.5751 5000 2.457°8 200 0.1554

3000 0.5753 10000 1.6435 250 0.0928

5000 0.5752 20000 0.0186 300 0.0357

10 000  0.5751 25700 0.0083 328 0.007 9
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