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Topology Optimization Design of Theodolite
Pedestal under Multiple Working Conditions
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Abstract: The stiffness of the pedestal has great influence on the vibration error of the vertical axis system of theodolite.
The jitter error of the vertical axis system affects the tracking accuracy of theodolite while affecting the horizontal axis sys—
tem error and the optical axis pointing error at the same time. During the tracking process, the turntable rotates continuous—
ly on the pedestal. The load of the optical system passes continuously from the column to the pedestal. The existing sym—
metrical pedestal structure is supported by three points. Because of the uneven deformation, the shafting error of the vertical
shafting is very large. In this paper, the method of penalty model of solid isotropic material (SIMP) in topology optimiza—
tion 1s used to obtain the optimal material distribution of the pedestal under multiple conditions. The weight and the maxi—
mum axial deformation of the existing pedestal structure and the optimized pedestal structure are compared with the simula—
tion analysis. The material distribution produced by topology optimization can guide the optimization design of the pedestal,
improve the deformation inconsistency under extreme conditions, and reduce the shaking error of vertical axis system of the—
odolite.
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