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Optimal Measuring Zone and System Self-calibration of
Four-beam Laser Tracking System for Coordinate Measurement
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Precision Instrument & Opto-electronics Engineering Tianjin University Tianjin 300072

Abstract The optimal measuring zone under the optimal arrangement of four laser tracking interferometers is discussed
and the distribution of PDOP of the measuring points in 3D space is also given. The relationship between system
arrangement and the self-calibration is also studied by using of computer simulation. The results show that the nominal
setup of all the optimal measuring arrangements plays the least role in the process of the system self-calibration and has the
minimal value of PDOP of the measuring points. So it is finally reached out that the nominal setup is just the optimal
arrangement of the whole system.
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Table 1 The simulation results of the nominal setup unit mm
X2 X3 Y3 X4 Y4 24 X0 Yo 20
True value | 3000.000 | 1500.000 2598.076 | 1500.000 | 866.025 - 1224.745| 1500.000 | 866.025 612.372
Mean 3000.001 | 1500.002 2598.080 | 1500.000 | 866.028 - 1224.750| 1500.003 866.024 612.373
o 0.015 0.023 0.015 0.011 0.011 0.016 0.020 0.011 0.006
2 o 24
Table 2 The relationship between ¢ and z4
zy - 4000 | - 3000 - 2000 |- 1224.745 - 500 | -200 | - 100 - 50 50 100 200 500
o? 0.0083 | 0.0044 0.0025 | 0.0020 | 0.0022| 0.0038 [ 0.0099 | 0.0354 | 0.0391 0.0116 | 0.0044 | 0.0023
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Fig.4 Scatter plot of o2 of the different setup under

the optimal measuring arrangements
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