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Abstract: For realizing relative navigation of non-cooperative spacecrafts which can’t acquire position and attitude
information, considering target star free to tumble at space, proposes a theory that super close relative position and attitude
determination between non-cooperative spacecrafts based on stereo vision. According to relative position and attitude
dynamics model, deduce state equation, use stereo vision system to provide observation data. Based on this, design
extended Kalman filter. Ensure relative position of relative satellite to tracking star, relative speed and angular velocity.
Optimize and guide manipulator to capture the target spacecraft, then use example to carry out simulation verification. The
simulation results show the stability of designed system, and the estimation accuracy of relative position in this paper is
better than 0.01 m, accuracy of relative attitude reaches 0.02°. The filtering algorithms in this paper can effectively improve
the accuracy of ultra-close relative navigation for non-cooperative spacecraft.
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