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Construction Method of Three-Dimensional Measurement Field for Automatic
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Abstract: Rotary laser automatic theodolite system (R-LLATs) is a distributed large-scale measurement system
based on the intersection of front angles. The layout position of each laser scanning base station directly affects the
measurement accuracy and application performance in the measurement area. In this paper, the measurement
uncertainty of the measurement area is quantified. The Monte Carlo method is used to obtain the measurement
uncertainty of each point, and the maximum uncertainty of the measurement area is taken as the main optimization
objective. The differential evolution algorithm is used to automatically optimize, which makes the R-LATs system
layout optimization for the automatic docking of launch vehicles be realized more simply and effectively. Finally, the
practical application verification of the docking measurement field of launch vehicles is carried out, and the application
result shows that the method can effectively optimize the layout of laser scanning base station, improve the
measurement accuracy of the system, and meet the actual application requirements.
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Fig.2 Structure of the laser scanning base station
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Fig.9 Repeated positioning accuracy in the measurement field
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