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Small Satellite Quality Characteristics Adjustment Based on
Improved Firefly Algorithm

ZHOU Guoguang' > XU Wei' YANG Xiubin' CHANG Lin'

Abstract: In order to eliminate the influence of mass characteristics changes during the on-erbit operation
of small satellites an on-erbit centroid adjustment method based on improved firefly algorithm is pro-
posed. The algorithm optimizes the parameter tuning of the PID controller and introduces an adaptive step
factor lifting algorithm to improve the search performance. The algorithm is programmed into on-board
computer and the motor adjusting mechanism is controlled to adjust the centroid in orbit. Based on the
airfloating platform built on the ground the simulation results show that the improved algorithm can com—
plete PID parameters tuning in the 48th iteration and has higher real-time and faster convergence speed
and dynamic response characteristics than other algorithms. The system can reduce the centroid offset to
the requirement within 59s. It verifies the system’s real-time performance and stability in the quality
characteristics adjustment of small satellites.
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