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Real-time compensative leveling in photoelectric measuring equipment
LI Jian-rong"?, GAO Hui-bin', WANG Zhi-qian', SHEN Cheng-wu', LIU Shao-jin'

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy o f Sciences , Changchun 130033 ,China;
2. Graduate University of Chinese Academy of Sciences., Beijing 100039, China)

Abstract: In order to make the measuring device quickly work and to reduce the measuring error from
inclination, a scheme of real-time compensative leveling in the photoelectric measuring equipment was
presented. On the basis of the optical theory, the relationships among the subject hight, subject dis-
tance,image hight and the image distance were deduced. Then, a mathematical model for real-time
compensative leveling the object or the optics system was established using the incline characteristic.
Based on the the mathematical model and the angles tested by an inclinometer, a real-time compensa-
tion scheme was carried out to level and compensate the inclining angle in a certain range. The scheme
was verified by experiments,and the result shows that after real-time compensation the measurement
precision is from —0.176 15% to —0. 077 87% when the obliquities of measuring equipment is at ¢ in
optimized 0. 26" and Bin 1. 197°. It is concluded that the scheme can keep the measurement precision of
the measuring equipment when it works at an incline.

Key words: photoelectronic measurement;compensative leveling; real-time compensation; compensation

algorithms;inclinometer
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Fig. 1 Photoelectric measuring system
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Fig. 2 Sketch map of plane incline
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Fig. 3 Sketch map of CCD incline
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Tab.1 Experiment data
B KM A {E / mm A A/ mm Hff/mm a/ (") B/
JL Y1 1518.19 1518.19 1518.22 0.035 0.054
(D 1519.55 1 519. 881 1 520. 306 0.051 0.284
(2) 1522.25 1 522. 842 1 523.04 0.051 0.562
(3) 1524.5 1 525. 335 1 525. 837 0. 842 0.148
4) 1527.25 1 528. 754 1 529. 945 0.295 1.251
(5) 1528.74 1 530. 309 1 532. 207 0. 377 1.485
(6) 1526.51 1527.761 1 529.224 0.274 1. 191
) 1523.92 1524.782 1525.63 0. 829 0.143
(8) 1519.28 1519.57 1 520. 366 —0.039 0.321
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Tab. 2 Error analysis

5 « 22 BZ FMERTTR 22 MRS IR 22
1 0.016 0.23  —0.756 —0.425 14
2 0.016 0. 508 —0.79 —0.198 01
3 0.113 0.788  —1.337 —0.501 76
4 0.26 1.197  —2.695 —1.191 32
5 0. 342 1.431  —3.467 —1.898 15
6 0. 239 1,137 —2.714 —1.463 18
7 0. 108 0.775 —1.71 —0.848 37
8 —0.074 0.267 ~ —1.086 —0.796 4
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Tab. 3 Analysis of relative error (%)
AR MR A X R 2 A IS AR X R 22
1 —0.049 73 —0.027 96
2 —0.051 87 —0.013
3 —0.087 62 —0.032 88
4 —0.176 15 —0.077 87
5 —0.226 27 —0.123 88
6 —0.177 48 —0.095 68
7 —0.112 08 —0.055 61
8 —0.071 43 —0.052 38
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