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Abstract: A guide star selection algorithm for the three Field of View(FOV) navigation system was
proposed to increase the efficiency of the star pattern recognition between three FOVs, and to decrease
the size of a guide star database. According to the characteristics of star pattern recognition for three
FOV navigation system, the influence of the number of guide stars between three FOVs on the
triangle star pattern recognition was analyzed. According to the requirement of triangle star pattern
recognition between FOVs, the guide star selection principle, one guide star at least is inside the FOV
and the brighter star can be selected in priority, was presented. Then the 1st order self-organizing
guide star selection algorithm based on the principle magnitude mentioned above was proposed. A
guide star database between FOVs was established based on the proposed algorithm, and the
simulation analysis and field experiments of the capability of the guide star database were performed.
Experimental results indicate that the number of the guide stars in the database selected by this

method have reduced by 53. 91% compared with that of the visual magnitude threshold method and the
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guide stars in the database show uniform distribution. It satisfies the guide star selection requirement

of the star pattern recognition between FOVs in celestial navigation systems.
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Fig. 2

celestial navigation

=AW RS AL E 1) R GER AR BB AN A 2
Jims . KA HBRi 3 ASOt# 074 3k F g 7e
RO A% b BRI &% v i PR L i i A2 1 Tk 3
Lo Jott v RIVAT 4 I A WL 75 v R AR 1 0 o7
i g KA L B A T R G AR
CCD BR F RT3 320 2 2 80 Ot Bl
TR P i < i 8L LA S CCD B 22 28 Jié %
A5 ] DU 54 37 P i R AR H s 7 2 A s &
HARR) 07 B SR AR S DT 7 20 A b 2 PP B T 2% 2
s AR Z 8] 2 BT PUIAEAE . A B A 25 &
PR B dhe P A B U AT R AS 5 0 R R R
ORGSR S Y UL 2 A DC O A
F R UL A RAR A [ 4 ST R S B AT 8
SE L ] U AT

SEGERHE KA S AL, =0
R SC M8 A5 PR T L X 2 AR AR AN 7
100, TR A RER B R AT, il
RSB £ A8 HE B4 o) P 4 AR 1) B2 K AN
PLSE A U 5 107 = W 3 B 45 1 & A L3795 1)
ANTR) R X AT A e g Tm) AT, 55— 7 1D A A2 R
SRR, = R ST MU A T DA 3 AL
b e AR B 52 R R L e AR O3 RE Y 42
Th 3= SR T =3 1y B R 7 i .
2.2 ZHBRXSMEERINAE

= R E T R =M R ORI R G
S R G LR B — D FEXG], A
SCUAH R Bz 1 = A8 B RO Oy s Oy
Tt el ~r = W3 B TR AR O 1

=AU B 2 DL =08 4 5 I B Dy DL FE R
ol b v K S0 BT B A B 50 = AR OB A it
o LA A8 2% D i, DA 56 AR LR, iR
Sl R R A PR R o B R A Y HE el IRUIE B
XF A I 2 M BE AR S T BUBTH R A 4
TR AL ) B A AR RS R K A R ER R U R
iE/E IdenDataBase, L3175 B X iEE InfoPair,
PUIIME X2 i P UIE B 1Y S 5 R AL A B 2
M. AW R S R Mag, B MR
StarAng, BN ERFTHS N p.qg HEE MR
{58, InfoPair= { p, qs StarAng,, s Mag,,
Mag,} s IdenDataBase= { InfoPair}, ¥ B K
S K AR R O B AR R R B L Y A B A
B StarAng; A 45 E, H O H B E R X
ARG B X InfoPair
gt & 4H B R B EUHE E TdenDataBase #E47 #EN, 6
WU L A 48 B 43 SEAE Star, | Star, » 2 58 B
KEAVIR

=3 R BN 5 243 i R TR
P37 1) 2 R PR 03 . B3 A A R RT3 O 12
LG 0 3 = e B BRI D5 AR TR 240
Y Y R A BT vk 58 R IR RU I BRER & 3
M R R AR B AT I 1) i AR P 5 A
Sy la) B U0 5 2 )0 2 3% R SC T R e
f T T 2 = A &R G R 1A TRl O
E i B A
2.2.1 =M REWAG I ZERA T &

&l 3 37 8] B AR ) O 2 i i e I

InfoPair; ,



95 6 41 ES

LA = RSO UL 18] A2 PR Y A0 AR R 1735

| Starlmgo‘ ‘ Starlmg] | [ Star[mg2|

| Eﬁflﬁ.‘iﬁ‘.ﬂ)& H Pfh,“,u ‘ [ P‘hr\v] | | Prlllllf: |
A b PEC Pty Pty Pty
| H | | | | \
| | J

ML (] 3R A5

Pl f) A3 £ 1

R S || 2 ] 3 R i
Pl 3 =LK 3 A W ) S L
Fig. 3

Flowchart of star identification between three

FOVs in celestial navigation
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