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Research on technologies of space area targets high-precision
tracking based on SWAD algorithm

Yang Mingdong, Wang Jianyu, Jia Jianjun, Zhang Liang, Qiang Jia
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: For the problem of high-precision tracking of space area targets, a method of tracking area
targets with high-precision was proposed. Sum of weighted absolute differences (SWAD) matching
algorithm and sub-pixel fitting algorithm were used to extract precise position of the target. The template
was updated during tracking. The conventional infinite impulse response filter approach used for template
updating was improved. A variable coefficient template updating method was proposed. This method had
small amount of computations, and creditability evaluation was not needed. The template updating
coefficient was determined by gray values of current template and current best matching area. Images
with different target brightness, and images after scale transformation for simulating target attitude change,
were used to compare matching error of proposed method and conventional method. Results show that
method proposed in this paper has better adaptability to changes of target attitude. Finally, collimator and
simulation target were used to simulate far-field non-cooperative target. Indoor demonstration experiment
was set up and the experiment shows that high-precision target tracking with image matching is feasible.
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Fig.1 Initial template and target images of different brightness
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Fig.2 Matching error of different target brightness
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Fig.3 Initial template and images under different transformation scales
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Fig.4 Matching error under different transformation scales
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Fig.5 Initial template and images under different transformation scales
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Fig.6 Matching error under different transformation scales
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Fig.7 Schematic diagram of demonstration experiment and picture

of real product
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Fig.8 Static tracking error
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Fig.9 Tracking error under interference of 2 Hz—8 Vpp sine wave
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