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Non-cooperative Target Autonomous Navigation and Verification Based
on Sequence Image

WANG Dayi, GE Dongming , SHI Jixin, DENG Runran, ZHU Weihong ,» ZOU Yuanjie
(Institute of Spacecraft System Engineering, Chinese Academy of Space Technology, Beijing, 100094, China)

Abstract: A motion measurement and state estimation method based on sequence image is presented for
the motion perception and estimation for non-cooperative target with spatial spin or nutation motion.
The method consists of two parts. (1) Stereo vision is used to measure the three non-collinear feature
points of the target, to establish the target reference system and to measure the relative attitude.
(2) The extended Kalman filter is derived to estimate the target angular velocity and inertia ratio using
the target kinematics and dynamics equations. Finally, numerical simulation and physical experiment
are conducted. The simulation results verified the convergence of the proposed Kalman filter estimation
algorithm under different target motions. The robotic arm is used to simulate the spin motion of the tar-
get, and the target moving image is acquired by the binocular camera. The experimental results verify
that the proposed motion measurement and state estimation method can continuously provide an accurate
estimation of the target angular velocity.
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