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Abstract; A high accurate servo control technology was explored for the scanning servo-system of a
spacecraft. When payloads such as space communication, observation and reconnaissance scan the
targets on the ground, the servo system of payloads usually is required to provide high accuracy and
low speed performance. So, this paper proposes a control scheme by using a Permanent Magnet
Synchronous Motor (PMSM) as the servo driving system. It avoids the middle processing of a reducer
and improves the control accuracy of servo system. A Field Programming Gate Array (FPGA) was
used in the servo driving control system as the signal processing chip to improve the process speeds
and control accuracy, and a higher precise absolute photoelectric encoder was taken to detect the
rotation position to increase the detection accuracy of the speed and position. Furthermore, a power
linear amplification was used in the main circuit to obtain smoother and smaller fluctuation wave
forms. As the control scheme uses simulation sinusoidal signal driving and it avoids speed fluctuation
come from switching and dead zones of the pulse width modulation(PWM) signals in low speeds, the

experiments indicate that the control scheme realizes the speed control with high accuracy. The speed

Wim HE 2015-12-11;1&iT B #§ :2016-01-20.
EE£TE : B Tk R A€W 4 % 5 H (No. C4220060328)



5 5 ]

LM L 55 - 2 T R R RE 351 9 A R 2R G 0 9K Bl 4 o) 1105

is smooth, and the speed fluctuation is within 1% when the operating is in an even speed. Moreover,

the testing curves of the voltage and current are smoother without harmonic disturbance. The scan

servo system meets the requirements of dynamic and static experiments, and provides a new solution

for low speed and high precision scanning servo systems.

Key words: spacecraft; scanning servo-system; driving and control; PMSM; linear amplifying; low

speed performance
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Fig.1 Antenna servo system structure diagram
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Fig. 2 Antenna servo system principle diagram
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