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Calculation method of servo motion angle for laser tracker tracking recovery

Qiu Qifan"? ,Wang Bo’,Zhang Jia>, Dong Dengfeng” ,Zhou Weihu'>?
(1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. Institute of Microelectronics Chinese Academy of Sciences, Beijing 100029, China)

Abstract : To solve the problem of obtaining the servo motion angle quickly and accurately in the process of tracking recovery of laser
tracker, this article proposes a calculation method of servo motion angle for tracking recovery of laser tracker. Firstly, the principle of
tracking recovery of laser tracker based on active infrared detection and the characteristics of visual target detection of cooperative target
are expounded, and the problem of nonlinear change of servo motion angle caused by the non-coaxis and non-parallel problem of optical
axis and visual axis in the tracking recovery process is analyzed. Secondly, the calculation model of the relationship among the target
distance, the target pixel deviation value and the servo motion angle is formulated, and the model parameter tuning based on the tuning
data is completed. Finally, the verification experiment and the accuracy analysis are carried out. The results show that the difference
between the tracking recovery angle obtained by the calculation model and the actual tracking recovery angle is not more than 0. 007 7°,
and the maximum offset distance error is less than 2 mm, which meet the application requirements of laser tracker tracking recovery.

Keywords : target capture; laser tracking; track recovery
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Fig. 1 Schematic diagram of tracking recovery based on

active infrared visual detection
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Fig.3 Definition of the coordinate system
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distance, and offset distance
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Fig. 6 Parameter tuning experiment of the pixel origin model
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recovery distance offset model
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