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Adaptive anti—occlusion star tracking algorithm for ships
based on physical model

SHENG Yansong

( Shanghai Donghu Machinery Factory, Shanghai 200439, China)

Abstract: This study addresses the problem of star tracking failure under ship motion and environmental interference by proposing
an anti—occlusion star tracking algorithm based on adaptive Kalman filtering ( AKF). A dynamic observation model is established by
integrating Earth rotation and ship attitude to describe the motion of star points on the image plane. An AKF -based tracking
framework is then designed to adaptively constrain the search area for star identification using predicted position and covariance
information, thereby enhancing robustness against complex disturbances. A confidence evaluation mechanism is introduced to
monitor tracking reliability by analyzing image features and prediction residuals, and switches to a predictive tracking mode during
occlusion to avoid model drift. Experimental results show that the proposed method achieves over 95% tracking continuity in
simulated motion and occlusion scenarios and reduces position estimation error by approximately 40% compared to conventional
methods, demonstrating strong practicality for shipborne star sensors in highly dynamic maritime environments.
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Fig. 1 Opverall framework of the algorithm
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