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Staring control for deep space targets based on

uncalibrated small video satellite

SONG Chao, FAN Caizhi,

WANG Mengmeng

(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; A target staring adaptive attitude control method was designed, which could achieve staring at the target in the presence of the

unknown target’s position and camera parameters. Based on the kinematic equation, the estimated parameters were extiracted and linearized. A

potential function with respect to unknown parameters was introduced to meet the demand for the rank of the parameter matrix. A self-updating

principle of parameters was adopted to estimate the parameters on line, and accordingly, the adaptive control method was proposed. Based on the

Lyapunov stability theory and Barbalat’s lemma, it was proved that the error between the target imaging position and the desired imaging position

could asymptotically converge to zero. Simulation results reveal that the adaptive controller can effectively achieve staring observation for deep space

targets with the uncertainties of the target position and the camera parameters.

Keywords: uncalibrated cameras; small video satellites; attitude control; staring control; adaptive control
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