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Abstract: In order to solve the centroiding problem of an over exposed star in star image processing, a
universal centroiding algorithm was proposed with “first local calculation and then comprehensive inte-
gration”. First, the existence of the over exposure stars was confirmed with real star images. Then,
by analyzing the grey distribution of over exposed stars, the over-exposure scale of every row/column
was detected according to the corresponding grey value and the square weighted mass centroiding was
applied to calculation of primary local results. Finally,an over-exposure scale related to scaling scheme
was used again to decide corresponding weights of local results and the final result was obtained after
a last integration. The simulation results prove that in an all-random experiment mode the final cen-
troiding accuracy has be better than 0. 05 pixel even the random noise is 30 pixel. The proposed algo-
rithm is validated to be competent and could satisfy the demand of the centroiding algorithm for the

high-accuracy and good adaptability in real applications.
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Fig. 1 Over exposed star
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Fig. 2 Vertical interpolation of the curve
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Fig.3 Algorithm flow of the scheme
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Tab.1 Error distribution in random mode (pixel)
AR Xwrmmz v mrsn

05 7

5 0.010 4 0.012 7

10 0.012 9 0.019 8

15 0.014 2 0.023 5

20 0.017 0 0.029 3

25 0.019 9 0.033 3

30 0.020 6 0.040 0

50 0.028 8 0.056 9
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Fig.4 Error distribution in random mode

*2 AEERMENEZRES

Tab. 2 Error statistic with stabled location (pixel)

i X Hi Y

S R R 2/ ¥ 2% R R 2/ 2%
5 0.009 2/0.012 1 0.012 2/0.015 3
10 0.014 1/0.019 0 0.018 7/0.023 8
15 0.019 5/0.026 6 0.024 3/0.030 5
20 0.022 1/0.030 5 0.028 6/0.036 7
25 0.027 7/0.038 3 0.035 1/0.045 5
30 0.031 2/0.041 1 0.040 2/0.052 7
50 0.044 7/0.060 8 0.057 4/0. 073 4
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Tab.3 An error report in real validation (pixel)

T L AR AR (/) AR (/)
1 619.193/486. 232 619.180/486. 251
2 248.717/384. 422 248.745/384. 397
3 113.638/363. 834 113.663/363. 850
4 261.062/328.715 261.067/328.675
5 300. 343/294. 676 300. 381/294. 639
6 213.334/208. 456 213.290/208. 455
7 166.165/198.570 166.169/198. 604

S & k-

[1] LIEBIE C C. Accuracy performance of star track-
ers-a tutorial[ J]. IEEE Transactions on Aerospace
and Electronic Systems ,2002, 38(2): 587-599.

(2] Fem. Beft = k@ FALK LA R L F 40P 69 2 A
[D]. B A h B K%, 2005,
ZHENG S. Mapped least squares support vector
machine and its application in celestial navigation
[D]. Wuhan: Huazhong University of Science and

Technology.2005. (in Chinese)

A S 3 A7 A 3 B O DX A 1R R R A LA
Py T SCOR e DR I M D' 6 1 T 114 B R S A7 )
A, I TE g N AR BT o B X 1
KA EEG I MBS L A5 2503 % AH L s 7E 38
B ACE BB AT TR R A5 A it
BRI A RN SRR BUS T A TR
JE. 5 A R R W] TE L AT R B
HLIE 7 i 22 1K 1] 30 pixel, A% SO 4K AR AE 5 L
3 0. 05 pixel W3+ 5A B I B & BP0 T4
P o DR T BE % i R il RO DR A2 AR 2RO ] AL
HA — 2 8 MBI . (R 5 84T K
SRAFAE TR DX I [ 1% A G 17 80 B XS AS ] K70y
(1 F2 G DX 2 e U P R I B . SR B —
YA I 1 B DX AR AR Y 5 AT D Bl = 5
TR SR I 7 A7 (D) . KRR IS
56 v Xk 2 U (L 1YY R B AT Lo B G X IR /AT
5 IO PP AT AR 4 552 B A B0 BT AR I e BO 50
A AL R SRR

(3] EJ7 &, . —FER KGR E

PR ()], de ®ALE ALK K % % 4k, 2005, 31
(5):566-569.
WANG G J, FANG ] C. High precision interpola-
tion algorithm for star pattern [J]. Journal of Bei-
jing University of Aeronautics and Astronautics ,
2005,31(5) :566-569. (in Chinese)

(4] wmaX AR, | 2L, 5. T/ BR IR
R EGETELT]. F AL R, 2007,26:83-86.
TIAN J W, ZHENG S, TIAN Y L, e al.. Re-

search of facet-based star acquisition method []].



% 10 34

PUPNERE 2 2 3G R DRI SE 1P

2499

(5]

(6]

7]

Journal of Astronautics, 2007, 26:83-86. (in Chi-
nese)

IR, T L. BT RO R R SR
B R BT FEL)]. 5 A% 42,2009,17(7)
1672-1677.

WANG HY, FEIZ H, WANG X L. Precise simu-
lation of star spots and centroid calculation based on
Gaussian distribution [ J ]. Opt. Precision Eng. ,
2009, 17(7):1672-1677. (in Chinese)

MORTARI D, ROMOLI A. StarNavlIl: a three
fields of view star tracker[J]. IEEE on Aerospace
Conference Proceeding » 2002(1) :47-57.

WA S BRFA AR, AR, . — B IR R R R SR EU
TEIT]. S P AHH K S 5 4,2005.33(4) : 38-40.
TIAN J W, OUYANG H, ZHENG S, et al..
Method of star acquisition from star image [ ] ].

Journal of Huazhong University of Science and

EER N

XAPA 1984 =) Jy L HOR RN 1+
BFFE 45,2004 4F 2007 4 T4 % T
LR Gt W e e g VA
N AN U K o TR OR O e O
mail: pingfeng_liu@163. com

EFf 962 Bl R AL AL H
WA ST, 1998 4F T45 Ml e T
TR ARG L=, O Mk
TARE BRI AR AR, 2 A 34
il 7 B 5 P 07 AT 5. Email.
wsc@vip. 163, com

(8]

(9]

Technology, 2005, 33(4):38-40. (in Chinese)
RUFINO G, ACCARDO D. Enhancement of the
centroiding algorithm for star tracker measure re-
finement[ J ]. Acta Astronautica, 2003, 53 (3):
135-147.

BB A R SCT R B RS BE Al G E A
EBESELT]. % 5k # K ,2007,5(2):75-77.

L1 J, TANG ] B. High precision subdivided loca-
ting method of star image [J]. Optics & Optoelec
Tronic Technology, 2007, 5(2): 75-77. (in Chi-

nese)

[10] FA&. APSEH R B XMHE A AID] JLat.

Hp [ B} 2 B - 2005.
LI J. Study on the key technology of APS star
tracker [ D]. Beijing: Graduate University of the

Chinese Academy of Sciences, 2005. (in Chinese)

XRE (1979 —), 5, 1 85 25 FH A 1
+. TR, 2003 45,2007 4F F 55 M
L2 TR 24 B o R4S A4 1 2
F 2 RS A 1 S A A S AT
10 B W 9%, E-mail: 1x840208 @ 163.

com



