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Abstract: In order to improve the tracking accuracy of irregular targets in compound axis tracking sys-
tem, the correlation algorithm was introduced into array photon counters to process the slope error.
Similar to the correlation algorithms used in conventional CCD, part of a frame of a array photon
counter was used as a template. After the template was symmetrically optimized, the template was
matched on the frame. With the SAD algorithm, the position of the template on the measured frame
was obtained by fitting, and the offset of light spot was calculated. Furthermore, the offset was cor-
rected by the centroid location of light spots on the template to achieve stable tracking. The experi-
mental results show that the modified correlation algorithm can achieve stable tracking, and the sym-
metrical optimization of the template can also improve the fitting accuracy. With optimized template,
the measurement error of the SAD algorithm is 0. 018 pixel, and the random error is 0. 046 pixel. Em-
ploying the correlation algorithm to small array detectors, the stable tracking can be achieved by choo-
sing appropriate size of the template and correcting the template.
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Fig. 3 Calculation process of correlation algorithm
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Fig. 10 3D graph of matched matrix after optimazation
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