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Abstract: A mega-gear positioning method based on laser tracker multi-station measurement was
developed to improve the positioning accuracy of a mega-gear measuring system based on laser tracker
and to ensure the positional and attitude relation between measuring instruments and a gear. The
redundant data provided by laser tracker multi-station measurement were used to solve the optimally
collinear equation between two points and to establish a multi-station measurement model based on
laser tracker. Then, the singular value decomposition was used to correct the conditional number of
analytical matrix in the multi-station measurement model. Experimental results show that the
standard deviation mean of the distance between different station points obtained by the multi-station
measurement mode is 0. 008 mm, which is much less than that (0. 024 mm ) measured by directly
measurement method at different stations. These data mean that the multi-station measurement model
has a high control ability for measuring precision. The research improves 3D measuring precision of
gear positioning and provides a reliable data source for establishing gear coordinate models of the
mega-gear measuring system based on laser tracker.
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Fig.1 Mega-gear measuring system with laser tracker
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Fig. 2 Laser tracker multi-station measuring model
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Fig. 3 Confirmatory experiment
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Tab.1 Measuring result of line at different stations (mm)
iR
i fir
D, D D, D D Dy ¢ D D Dy 1o Dy Dy 1, Dy
1 264.986 529.991 165.477 386.273 189.887 325.809 562.994 344,373 490.096 380.225 463.107 652. 044
2 264.988 529.993 165.478 386.271 189.896 325.795 563.001 344,375 490.104 380.236 463.113 652. 045
3 264.986 529.988 165.464 386.261 189.889 325.776 562.985 344.357 490.091 380.222 463.088 652,033
4 265.015 530.013 165.506 386.290 189.914 325.829 563.032 344.409 490. 139 380.258 463.143 652. 090
S 265.016 530.024 165.504 386.304 189.927 325.824 563.039 344.424 490.149 380. 327 463.171 652. 080
brUEZE  0.016 0.016 0.018 0.017 0.018  0.022 0.024 0.028 0.026 0.043 0.033 0.025
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Tab. 2 Result of height measurement (mm)
i
B DA
Dl*Z leiﬁ Dl*'l Dl*ﬁ Dl*(i D1*7 DI*X Dl*.‘) Dl*l() Dl*ll Dl*lZ Dl*l.‘%
1 264,977 529.977 165,489 386.273 189.921 325.825 563.017 344.440 490. 156 380.348 463.246 652.162
2 264.974 529.968 165.486 386.265 189.912 325.815 563.004 344.426 490. 141 380. 332 463.229 652. 144
3 264.977 529.974 165.488 386.271 189.918 325.821 563.013 344.436 490. 151 380.346 463.241 652. 156
4 264.975 529.973 165.488 386.270 189.917 325.820 563.010 344.432 490.147 380.341 463.236 652.151
5 264.982 529.973 165.494 386.280 189.927 325.834 563.029 344.452 490.170 380.364 463.261 652. 180
FRUEZ  0.003 0.003 0.003 0. 005 0. 006 0. 007 0. 009 0.010 0.011 0.012 0.012 0.014
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Fig. 4 Standard deviation curves of Di—» to Di—3 spacing

between two measurement points
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