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Error analysis and compensation of cable driven parallel manipulators
for the forty-meter aperture radio telescope

Qu Lin, Tang Xiaogiang, Yao Rui, Chen Xu
(Department of Precision Instrument and Mechanology, Tsinghua University, Beijing 100084 )
Abstract
This paper mainly analyzes the error and its compensation of the cable driven system in a forty-meter aperture radio
telescope, and presents a real-time error compensation method based on cable’ s elastic deformation. Kinematics and stat-
ics of the cable driven parallel manipulator are analyzed, an error model considering cable’ s elastic deformation is estab-
lished and the impact of elastic deformation of cables on the feed precision is indicated. Based on cable’s elastic defor-
mation and the control of cable driven manipulator, an error compensation method without iteration for big span cable
driven parallel manipulators is presented for two typical paths. The simulation resulis prove that the error compensation
method can improve the feed precision and satisfies the design requirement of forty-meter aperture radio telescope.
Key word: large radio telescope, cable-driven parallel manipulator, error model, error compensation
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