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Analysis and correction for influence of
vehicle platform deformation on measuring errors
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(Changchun Institute of Optics, Fine Mechanics and Physics »
Chinese Academy of Sciences, Changchun 130033 ,China)

Abstract: The influence of vehicle platform deformation on the measuring errors of a theodolite was
analyzed, then the platform deformation was divided into two types of translation and rotation. A nu-
merical simulation was performed to demonstrate that the platform rotation deformation was the main
factors to affect the measuring error of the platform. A simulation model of vehicle theodolite between
measuring error and rotation deformation was established,and the influence of the target location and
rotation deformation on measuring errors was simulated based on the model. Furthermore, the plat-
form angular deviation was measured by a self-collimation measurement system based on Moiré fringe
and the platform angular rotation was measured by a inclinometer, which then was validated by exper-
iments, Obtained data show that this method can effectively compensate static angle measuring errors
come from the deformation of vehicle platform, and can improve the azimuth precision to 103. 7"and
elevation precision to 89. 4", It provides a theoretical reference and technical support for the high-pre-
cision measurement of vehicle theodolites.
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Fig.1 Figure of vehicular platform deformation
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Tab.1 Influence of platform translations on measuring errors
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AA AE
2 0 1.46
5 0 0.58
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Fig. 2 Relationship between AE and R
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Tab. 2 Influence of platform deformation on A and E
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Fig.4 Relationship between ¢ and measuring errors
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Tab. 3 Parameters list of inclinometer
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Tab. 4 Part of vehicle theodolite measuring values

Gitgdy mAAM O SES SASR &I
AL/ e/ ) B/ ) AR/ Rk ) 32/
10.498  10.376 —125.435 65.137  65.014  116.812
10.509  10.377  —126.449 65.147  65.015  116.928
10.518 10379  —133.944 65.156  65.016  121.964
10.526  10.379  —134.056 65.164  65.016  120.445
10533 10.379 —133.214 65.171  65.016  123.535
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Tab.5 Part of vehicle theodolite measuring values after correction

Zinas WAAW HMNMA DR BAAH BRIA
i/ i/ () 2%/ D ERIE/ CRARE/ () @/
10.469  10.348  —20.545 65.111  64.989  26.812
10.479 10,347 —21.517 65.121 64.989  26.928
10.489  10.350  —28.981 65.130 64.990 31,964
10.497  10.351  —29.062 65.138  64.990  30.445
10.504 10,350 —28.188 65.146  64.991  33.535
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