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A fast algorithm of system identification for antenna servo systems
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(School of Automation Science and Technology, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: Antenna servo control systems play a key role in mobile satellite communication. The quality of plant models
directly affects the design and performance of the control systems. This paper proposes a fast modelling method based on
the systems’ step responses for the modeling problem of antenna servo systems. Using this method, we establish a second-
order model for a 0.9 m small-caliber antenna servo system. Based on the spectral density function of the system’s pseudo-
random response, the validity of the model is studied and an evaluation criterion of the model quality is given. In the time
domain and frequency domain, this model is compared with the experiment data and the models obtained by using the least
squares identification method, respectively. The advantages of the proposed identification method are simple in calculation,
ease for engineering application, insensitive to system’s order. Moreover, the proposed method can identify servo systems’
resonant frequency quite accurately and is suitable for controller parameter online tuning of feedback systems.
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Fig. 1 Antenna servo system
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Fig. 2 Servo control system
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Fig. 3 Servo system diagram
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Fig. 4 System’s magnitude-frequency response
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