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Abstract Aiming at the detection of celestial targets under strong skylight background using sparse domain, the
over-complete dictionary of skylight background and target signal is established respectively to distinguish the
skylight background area and target area, which based on the difference between skylight background and target
signal in their morphological components. The signal energy is accumulated while in suppressing the background, and
the signal to noise ratio is also improved. Simulation and experimental results show that the target can be well
subtracted, while the centroid deviation, the root mean square and peak-valley values of the centroid are small
compared with the subtracting threshold method.
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Fig. 1 Schematic of partial target atom. (a) An atom in the dictionary; (b) three-dimensional energy map of the atom;
(c¢) partial atoms of the dictionary
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Fig. 2 Sub-dictionary of the background with different signal to noise ratios. (a) Original images;

(b) corresponding background atoms generated from the original image; (c¢) three-dimensional of the background atoms
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Fig. 3 (a) Original spot image under strong skylight background; (b) effect picture after subtracting the threshold;
(¢) decomposition coefficients in the target over-complete dictionary; (d) decomposition coefficients in

the skylight background over-complete dictionary; (e) effect picture after processing
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Fig. 4 (a) Shack-Hartmann image with high skylight background; (b) effect picture after subtracting the threshold;

(c) effect picture after processing by the proposed method
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Fig. 5 (a) Sub-aperture image before processing; (b) effect picture after subtracting the threshold;

(c) effect picture after processing by the proposed method
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threshold and proposed method under different SNRs
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