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Calibration compensation on the optical
axis swing of the electro-optical theodolite

WANG Tao, TANG Jie
( Changchun Institute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun 130033, China)

Abstract:In order to correct the impact of the optical axis swing on the angle-measuring precision of the theodolite
and achieve high precision measurement ,the fundamental theory of the system error compensation by using the method
of cytaster calibration was analyzed,and then a method to calibrate and correction on the optical axis swing of the the-
odolite by using collimators was designed. After calibrating the optical axis error, the approximating function of the
system error was obtained,and any optional object can be compensated and corrected according to the function. This
method is convenient to operate and easy to construct by simple measuring condition, and the angle-measuring preci-
sion is better than 10" in the practical experiment. This provides a efficient method for correction of the optical axis
error and the high precision electro-optical measurement.
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Fig. 1 principle of cytaster calibration
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Fig. 2 The laboratory calibration
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Tab. 1 The test data of a certain

W/ (0) | WK— (R fE) | A= (RS (E) | #1E 7
0 867 865 866 29
10 863 862 862.5 | 25.5
20 860 860 860 23
30 856 855 855.5 | 18.5
40 853 852 852.5 | 15.5
50 850 849 849.5 | 12.5
60 846 845 845.5 8.5
70 842 842 842 5
80 839 840 839.5 2.5
90 837 837 837 0
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Fig. 3 The difference curve
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Fig. 4 The correction result
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