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Auto-disturbances rejection control of the feed-supporting system

for the square kilometre array
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(1.School of Electro-Mechanical Engineering, Xidian University, Xi’an Shaanxi 710071, China;
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Abstract: An independent control strategy is proposed to realize the high-precision tracking control of the feed-supporting
system for the square kilometre array (SKA). The dynamic couplings between the two comprised subsystems along with any
other disturbances are considered as the unknown disturbances to the fine tuning subsystem. A high robust auto-disturbance rejec-
tion controller (ADRC) is designed to realize the disturbances compensation, which consists of a tracking differentiator (TD) in
the feedforward path, an extended state observer (ESQ) and a nonlinear proportional-derivative (NPD) control in the feedback
path. The TD solves the difficulties posed by low-order reference trajectories which are quantized at the sensor resolution, and the
ESQ provides the estimate of the unmeasured system' s state and the real action of the unknown disturbances only based on a
measurement output of the system. The effectiveness and engineering feasibility of this independent control strategy and ADRC
are verified by the experimefntal results of a scaled model of SKA with the diameters of 50m. The superior tracking precision has
laid a solid base for the engineering accomplishment of SKA.
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Fig. 1 Independent control strategy for macro-micro manipulators system
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5 SE3845 R (Experimental results)
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Fig. 3 50 m scaled-model for the SKA
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Fig. 4 Macro-micro subsystems trajectories in X-Y plane
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Fig. 5 Macro-micro subsystems tracking errors in X direction
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Fig. 6 Macro-micro subsystems tracking errors in Y direction
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Fig. 7 Macro-micro subsystems tracking errors in Z direction
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