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Modified algorithm of triangle star identification
based on radial feature

LIU Xianyi, ZHANG Zhili, ZHOU Zhaofa, CHANG Zhenjun
( College of Missile Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract; Triangle star identification has strong reliability and operability, and is still widely used at present, but the triangle star
identification algorithm poses problems of redundant matching and wrong identification. The radial feature quantity of the star point was constructed
by the geometric distribution of the star point. The star point was initially identified, and the navigation star corresponding to the star point was
limited to several navigation stars by initial recognition. On the basis of initial identification, the triangle segmentation identification algorithm was
used to identify the initial recognition result again, which improves the pertinence and efficiency of star map identification. The experimental results
show that when the new algorithm is used to identify the stars, the accuracy and rapidity of star identification are improved.
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Fig. 1 Radial feature of star point
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Fig.2 Angular distance of navigation star

s.S.
d(i,j) :arccos(%) (1)
s, ][5, ]
cosq; €osd, cosq;Cos;
1,5, =| cosq;cosd; |,5; =| cosacosd; |, 1 (a,8)
sind, sind;

R 1 S 1 TS B

W 3 B R, fE 7 4 5 ( Charged
Coupled Device, CCD) it - |- 4 Fi I 52 2 2 2
I FBE Y d

d’rlnzarccos(il . ) (2)
k. | [&; |
x, x;
iwj,k,:; ¥i J‘F; Yi p
G|
Hodr (o, y) M AAHE A S P EHR AL BR, f A AR B9
FEI
A
%x yx)%xﬂy])
/ //I >
/
,’dr‘é //
/ /
I/
1/
1/
v

B3 fH R R S Z A AR
Fig.3 Angular distance of star point
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Tab.1 Identification result of radial feature
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Tab.2 Results of initial identification
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o/ BR v BER - &RE/(C) 4diE/(°)
1 3122.60 2055.53 108.404 1 34.976 0
2 4008. 00 1900. 00 108.067 1 35.7619
109.703 9  34.803 9

3 983.55 1646.07
110.1570  35.124 5
4 1575.91 1644. 83 109.710 2 34.146 2
109.710 2 34.146 2

5 1653.10 1488.10
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6 3130.05 931.81 108.4258  33.2400
7 623.06 930. 80 110.869 9  33.794 3
8 2292.79 664.37 110.1570  35.1245
110.720 8  33.166 6

9 1012.41 609.07
110.932 4  34.2254
10 2784.52 604. 04 109.901 6  35.5301
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Tab.4  Partially misidentified data
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Fig.5 Mismatched stars
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Fig.6  Number of misidentified stars
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