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Abstract: A New blurred star spot restoration algorithm was proposed to improve the accuracy of the
centroiding of star of the star navigation system under dynamic conditions in this paper. Firstly, the
star blurring model was analyzed, and the conclusion that the accuracy of the centroiding of the star
increased with the signal to noise ratio(SNR) was obtained. The recovery of the blurred star was di-
vided into coarse and fine steps for the carrier angular motion and vibration. The effect of noise on Ra-
don transform was analyzed, and an improved Radon transform algorithm for gray stretching was pro-
posed. Finally, the iterative blind restoration algorithm was used to perform the precise restoration of
star spot based on the sparse prior regularization of the gradient distribution of the clear star spot.

The simulation and experimental results show that the peak signal to noise ratio (PSNR) of the two
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step blurred star spot restoration algorithm is improved by 30% and the precision of centroid positio-

ning is improved by 55% . compared with the traditional algorithm.

Key words: motion blur; star restoration; Radon transform; sparse prior; iterative blind restoration
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Fig. 2 Spectrum of star spot

B0k e BE 2 R AR EE 2 2%, T 2L Radon 72
e (912 3l 0 BRGNS BE ARG . O 1 98/ 1N I 7 Xz
B A BRI T, A SCER T 3R T R A Y
Radon 22 4 3 56 1) 75 3% .

SE ST B R ZCao #F T T IR A 2 B 3 T
X AR LR A L 2 B IR 2% S0 722 AL [R] AR ek /)

EIL

0 yela, <a
2(ga, ) —b)° atb
(Z—a)z »a<g(x,y)<a2
Z(g(xsy))= 2l —a abb )
1— g(g’_ya)za ’az <glx, W<b
1 s a<glx,y)

an
Hrp gCa ) R Coos ) RAMBR R I K AR 2
Boab Ry Beek B I B . BB N 3
B, T RIRE ZCo X5 BB R A
TE 1) TR AR T X 2 — 38 48 3 B B 1)
EH .

2
1.5+ \
e L T
=
5 05
R.’
0
.\
= \
ws] L L k' L
0 5 10 15 20

&lxy)

3 B JE L i R

Fig. 3 Gray stretching function
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Fig. 9 Results of star restoration
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