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Coordinate measurement system of hidden parts
based on optical target and roagetiader
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Wuhan 430068, China)
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Abstract: In order to solve the coordinate measuicn:~». o uidden parts in large equipment, a laser probe based on
optical target and rangefinder was proposed, which wis comb ned with a total station instrument or a laser tracker to form a
non-contact measurement system. During the measuremeat, the laser beam from the rangefinder was set to touch the
measurement point and the distance betweer the rangefinder and the point was measured. And then, the optical target was
aimed at by the total station instrument or tac lacer tracker. The spatial coordinates and the attitude angles of the laser probe
were gotten. Finally, the spatial ccordinates of the measured point was calculated by coordinate transformation. After
theoretical analysis and experimel ! ~e-ification, the results show that the measurement system could expand the
measurement range and ach’eve .=habiz and higher measurement precision.
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Fig. 1  Structure of measuring system
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Fig.2 Coordinate systems of measuring system
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Fig.3 Calibration of the measuring system
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Table 1  Coordinates of laser probe in different positions and measured by the combined system and by the total station instrument/m
distance measured by combined measurement measured by total station instrument directly error
L Xy Yu Zy Ly %, %, z, [, Al

6.5621 1.3216 0.4269 -0.1683 1.3990 1.3225 0.4271 -0.1689 1.4000 —-0.0010
2.8637 1.8983 0.9718 —-0.4826 2.1865 1.8975 0.9715 —-0.4823 2.1856 —-0.0009
2.1692 2.2149 -0.8338 -0.5511 2.4300 2.2156 -0.8336 -0.5515 2.4306 0.0007
3.7834 4.5211 —-0.8061 0.7804 4.6582 4.5220 —-0.8063 0.7806 4.6592 —-0.0009
1.8539 —-6.4384 1.2149 -0.1484 6.5537 —-6.4390 1.2154 -0. 1486 6.5544 —-0.0007
7.8452 8.3790 -0.7669  0.5526 8.4330 8.3799 -0.7665  0.5528 8.4321 0. 0009
4.2075 11.3269 1.7661 0.5004 11.4747 11.3258 1.7659 0.5007 11.4736 0.0011
5.3974 14.5345 0.4338 -0.6710  14.5564 14.5357 0.4335 -0.6714  14.5577 -0.0012
8.9531 16.9222 -0.7590  0.8673 16.9614 16. 9208 -0.7593  0.8671 16.960C 9.0014
9.8482 18.9746 0.1768 -0.7543  18.9889 18.9904 0.1763 -0.7549 18 9590 0.0014
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Table 2 Combined standard uncertainty of coordinates " a-ved by the optical target in different positions and attitudes

assessment point

the measured the attitude angles of

distance L/m optical target/mrad

*he coordinates of the

measured point M/m

combined standard uncertainty of the
coordinates through combination system

measured for the point M/mm

2.1692 (16.292, 15.357, 259.47767) (2.2149, -0.8338, -0.5511) (2.134,2.271, 2.026)
4.2075 (59.952, 40.791. 526.8G3) (11.3269, 1.7661, 0.5004) (2.247,2.482,2.279)
6.3746 (98.802, 186.%75. 5°7.724)  (30.6864, —0.8573, 1.8754) (2.471, 2.712, 2.546)
8.8524 (187. 812, 78.¢55 203.736) (37.5627, 1.8267, -1.0275) (2.536, 2.683, 2.773)
9.5675 (235.871, 153.0628, 492.549) (48.9753, 1.9274, -0.9863) (2.853,2.781, 2.901)
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