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Correction of laser pointing error of
level mounting laser transmitter system

XUE Xiang-yao"?, GAO Yur-guo', HAN Guangyu', ZHANG Wen-bao', YU Ping'

(1. Changchun Institute of Optic, FineMechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: In order to correct the laser pointing errors caused by the axial errors for a level mounting
laser transmitter system, a new laser pointing error correction model was built by using the correction
method used in the pointing error correction of a photoelectric theodolite, and the error transfer behav-
ior between shafts and optical path was investigated ntensively. Firstly, the opte-mechanical strue-
ture and modeling theory were introduced, and the transformation matrixes of mirrors were presen-
ted. Then, by constructing two 3D coordinates in which the laser beam was considered as a unit vee-
tor, the laser pointing model was established by linear coordinate transformation and linear vector
transformation. Furthermore,the undetermined coefficients in the laser pointing model were obtained
by least square fitting. Finally, the TV tracking system whose optical axis was actually considered as
an ideal one in the laser transmitter system was used to measure the laser pointing error. Experimen-
tal results indicate that the laser pointing precision of the level mounting laser transmitter system is up

to 3.1 and 9.7 in 2 specific orbits and a zenith region, respectively, which satisfies the requirement
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of the system design for the accuracy.

Key words: laser transmitter system; axial error; coordinate transformation; pointing error
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Fig. 1 System framework
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Fig.2 Light rays of optical system
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4 Tab. 1 Laser pointing precisions before and after corrections

2

Fig.4 Sketch map of target board measurement
2 specific orbits/ () Zenith region/( )
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Tab. 1 Undetermined coefficients in laser pointing model 0 10 20 30 40
Measurement sequence

Coefficient of Result Coefficient of Result

L r0) B 10 (b)
X, 14. 86 1 16. 16 (b) Laser pointing error in latitude dimension
X 4. 46 ¥2 1.75 5
X3 51. 84 Y3 - 50.99 Fig. 5 Laser pointing errors in 2 specific orbits
X4 -36.2 Ya - 34.13
> 2 67.8

9.7 6
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