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Hammerstein-Wiener Model-Based Parameter Identification for Radio

Telescope Servo Systems

WANG Huil? XU Qian®34 XUE Feil? CAO Xiao-man' DENG Jing-yil?
(1 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(3 Key Laboratory of Radio Astronomy and Technology, Chinese Academy of Sciences, Beijing 100101)
(4 Xinjiang Key Laboratory of Radio Astrophysics, Urumgqi 830011)

AsstracT The large aperture and high observation frequency requirements of radio telescopes impose
stringent demands on servo system control performance. To address common nonlinear coupling issues
in antenna systems, such as dead zones, saturation, and backlash, this paper proposes an H-W
(Hammerstein-Wiener) model-based nonlinear modeling method for antenna servo systems. A four-step
identification process is designed to estimate the input nonlinear module, dynamic linear module, and
output nonlinear module of the H-W model. Validation using identification data from the 26 m radio
telescope in Nanshan, Xinjiang, demonstrates that the H-W model outperforms traditional linear system
models in describing the overall dynamic characteristics of the antenna.
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