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A new method used for star distillation of near-infrared star image
of star tracker
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Abstract: The distillation of near-infrared star image of star tracker was analyzed in this paper. A new
method for this problem was presented. Firstly, characters of near-infrared star image in wavelet domain
were analyzed and mask used to detect stars in multi scales were designed according to the distribution of
the gray of stars. Then, local threshold was applied to overcome the imbalance of the background under
the constant false alarm rate. Lastly, positions of the heaviest gray values of stars in the secondly
decomposed approximation coefficients were accessed, eliminating the effect of the single point noise and
stripe noise. Experimental results indicate that the method could efficiently obtain the position of the
heaviest gray value of detected stars with error around one pixel, which satisfies the requirement of
estimation of centroid.
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Fig.1 Wavelet decomposition of image
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Fig.2 Correlation of wavelet coefficients
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Fig.4 Original image under single-star model
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Fig.5 Processed image under single-star model
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Tab.1 Contrast of coordinates of the heaviest gray
value between original star image and

processed image under multi-star model

Coordinates of star
center

Coordinates of stars Coordinates of stars
in original image  in processed image

(241,222) (241,222) (241.331 5,222.239 6)

(129,109) (129,109) (128.639 7,109.834 2)
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Fig.6 Original image under multi-star model
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Fig.7 Processed image under multi-star model
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Tab.2 Contrast of coordinates of the heaviest gray
value between original star image and

processed image under single-star model

Coordinates of stars Coordinates of stars  Coordinates of star

in original image in processed image center
(300,82) (300,82) (300.0222,81.6034)
(276,162) Failed (275.5314,161.1088)
(186,155) (186,155) (185.4912,154.938 4)
(140,228) (140,228) (139.4861,228.008 9)
(150,43) (150,43) (149.484 4,42.496 8)
(143,78) (142,79) (142.4928,78.0273)
(162,129) (162,129) (162.4650,128.5019)
(88,80) (88,80) (87.5485,79.5311)
(62,239) (62,239) (61.5069,238.536 4)
(266,59) (266,59) (265.5209,58.499 6)
(248,86) (248,87) (247.4854,85.5797)
(277,134) (278,133) (276.5056,132.9920)
(286,174) (286,175) (285.4749,174.0219)
(277,223) (275,223) (276.4985,222.509 3)
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