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Low-orbit Space Dimming Target Tracking Method Based

on Kalman Filter and Camshift

WANG En-wang?, CHEN Xiao-lin"?, WANG En-da?,
XU Zhan-wei?, ZHONG Sheng®

(1. School of Information Engineering and Automation, Kunming University of Science and Technology,
Kunming 650031, China; 2. Key Laboratory of Space Object and Debris Observation, Purple Mountain
Observatory, Chinese Academy of Sciences, Nanjing 210023, China; 3. School of Information Scicnce and
Technology, Qiongtai Normal University, Haikou 571127, China; 4. School of Mathematics and Computer
Science, Chuziong Normal University, Chuziong 675099, China; 5. School of Artificial Intelligence and
Automation, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In view of the frequent shape changes and fast moving speed of low-orbit dimming
targets , it is difficult to accurately capture the target position information when tracking
the target, a target tracking method combining Kalman filter and Camshift is proposed.
According to the difficulty of capturing the target, Kalman filter extrapolation is introduced
to predict the position of the target, tracking target with improved Camshift. That is, the
target tracking method of single-channel white extraction based on gray image, to achieve
the robust tracking of low-orbit variable light target and improve the target capture rate;
When the target and the star are occluded each other instantaneously, the improved occluded
target prediction method is used to predict the position. At the same time, the predicted
position of the Kalman filter is used to replace the target position calculated by Camshift
as the observation position to update the Kalman filter, so as to realize the robust tracking
of the occluded target and improve the target acquisition rate. The experimental results
show that the variable gate of the tracking target is adjusted adaptively according to the
size of the target. It not only realizes stable tracking of medium-high orbit targets, but also
has robust tracking effect for low-orbit dimming targets. This method has the advantages
of fast running speed, high sensitivity, strong applicability and good real-time performance,

and has good application value and broad application prospects.

Key words: Kalman filtering; Camshift; dimming target; tracking
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