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Passive Laser Tracking Measurement Method and Error Compensation Technology
LOU Zhifeng, GENG Wanjia, ZHANG Jiyun, LIN Yuqi, FAN Kuangchao, WANG Xiaodong
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116000, China)

Abstract; Considering the complexity of tracking measurement system and the high development cost of active laser tracker, a passive laser
tracking method is proposed to measure the spatial coordinates of target points. Firstly, the error analysis model of the passive laser tracking
measurement system was established according to HTM principle, and the detection method for relevant error parameters was proposed. The
measurement error of the passive laser tracking measurement system was reduced from 581. 5 pum to 150. 8 m after error compensation. In order
to further improve measurement accuracy, residual errors after compensation were collected as sample data, and BP neural network was used to
train the sample data. After the residual error of the passive laser tracking system was compensated by the trained BP neural network model, the
error of spatial coordinate measurement was reduced from 150. 8 wm to 51. 6 wm. Compared with HTM error compensation method, the compen-
sation effect of HTM + BP neural network model improved 65. 8% .
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Fig.1 Schematic diagram of passive laser tracking measurement system
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Fig. 2 Diagram of geometric error
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Fig. 3 Measuring principle diagram of relative pose deviation

between horizontal axis and vertical axis
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Fig. 4 Measuring principle diagram of telescopic shaft
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Fig.5 Measuring principle diagram of telescopic shaft motion error
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