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Compensation for adjustment error in high positioning

accuracy turntable measuring system
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China; 2. University of Chinese Academy of Science, Beijing 100039 ,China)

Abstract: A turntable to be used in laser communication laboratory experiments needs positioning accuracy of
+1.5". In order to check the technical requirements, a high accuracy angle measurement system, composed
of regular polygon error, centering device, 0. 2" two-dimensional optoelectronic autocollimation and
supporting, was set up. The collimation error of the system was theoretically analyzed, which shows that the
off-center between the regular polygon mirror and the turntable contributes little impact on the positioning
accuracy of the measurement results, which generally can be ignored. However, the adjustment error of the
autocollimation has great influence on the measurement system. In order to eliminate the system error, on the
basis of theoretical analysis, a new method based on data processing to compensate the adjustment error was
proposed and verified by contrast experiments. Results show that a positioning accuracy ¢= 0. 936", was
obtained by timing experiential fine adjustment, while the positioning accuracy ¢ = 0. 922" was obtained by
the proposed new method. The relative error between ¢ and ¢ is — 1. 496 %, which satisfies the technical

requirement, Contrast experiments also demonstrate that the proposed method is convenient and reliable,
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Fig. 2 Off-center between regular polygon 1f = (i + yf Siny) /cosy 5)
mirror and turntable = (yi— x sin}’)/cosy
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Table 2 Positioning accuracy experimental data

of first group

4

Table 4 Experimental positioning accuracy with

large adjustment error

’

’

x y
/() /DD , /(D /(D
/(D
0 1 6.7 10. 2 0.0 0.0 0.0
15 2 6.3 10. 2 —0.4 —0.1 —0.3
30 3 8.9 11. 8 2.2 1.4 0.8
45 4 8.0 7.9 1.3 —0.4 1.7
60 5 9.3 0.5 2.6 0.0 2.6
75 6 9.7 5.4 3.0 1.0 2.0
90 7 9.2 6.0 2.5 0.8 1.7
105 8 9.9 —0.4 3.2 0.8 2.4
120 9 8.9 4.3 2.2 0.5 1.7
135 10 7.9 3.9 1.2 1.0 0.2
150 11 9.0 6.6 2.3 1.6 0.7
165 12 8.4 7.1 1.7 2.0 —0.3
180 13 9.2 6.5 2.5 1.6 0.9
195 14 10.5 —0.7 3.8 1.8 2.0
210 15 11.8 4.6 5.1 2.5 2.6
225 16 11.1 6.9 4.4 2.0 2.4
240 17 8.3 6.9 1.6 1.1 0.5
255 18 9.0 7.4 2.3 1.1 1.2
270 19 10. 3 7.4 3.6 2.1 1.5
285 20 9.9 8.7 3.2 1.5 1.7
300 21 9.0 6.8 2.3 1.2 1.1
315 22 8.2 6.7 1.5 0.7 0.8
330 23 6.0 5.8 —0.7 —0.3 —0.4
345 24 6.6 8.6 —0.1 —0.7 0.6
3
Table 3 Experiment data of calibration about angle y
x /(" yi /(M /(M i /M
1 —10.4 57.4 9 —158.9 44.5
2 —29.2 55.7 10 —177.5 43.0
3 —A47.6 54.0 11 —196.2 41.5
4 —66.2 52.4 12 —214.7 39.9
5 —84.8 50. 8 13 —233.2 38.5
6 —103.3 49.2 14 —251.2 37.1
7 —121.8 47.6 15 —269.5 35.6
8 —140. 3 46.0 16 —287.5 34.2
H ’ o
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X Vi " X Vi ,
oy ey SO OIS O
1 —10.5 56.8 —5.7745| 13 0.3 —32.9 —2.4370
2 —11.6 62.2 —6.4253| 14 2.0 —45.3 —1.9686
3 —9.1 65.9 —3.6175| 15 3.5 —42.0 —0.4941
4 —10.0 60.6 —4.9584( 16 2.6 —38.2 —1.3780
5 —8.2 48.1 —4.1983| 17 —0.6 —33.5 —3.3870
6 —7.0 45.5 —3.2146| 18 —0.7 —25.2 —2.7964
7 —6.4 35.7 —3.4299| 19 —0.4 —14.9 —1.6395
8 —4.8 17.5 —3.3441| 20 —2.1 —1.6 —2.2331
9 —4.5 9.1 —3.7429| 21 —4.2 9.4 —3.4179
10 —4.2 —4.3  —4.5577|| 22 —6.4 22.2 —4.5530
11 —2.0 —13.9 —3.1560| 23 —9.7 33.6 —6.9046
12 —1.5 —24.1 —3.5049| 24—10.2 47.1 —6.2815
6
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