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An Improved Fast All-Sky Star Map Recognition Algorithm
LIANG Ying, CAI Shan-jun, ZHANG Li-na, YU Xing

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: Aiming at the problem of low pattern recognition and easy to cause misrecognition in tri-
angle algorithm, this paper presents an improved triangle algorithm. Firstly, the algorithm
screens navigation stars in the all-sky region in order to save storage space. Secondly, the method
of setting the status mark of navigation stars is adopted to speed up the angular distance matching
in the recognition process. When the triangle matching result is not unique, a fourth observation
star is introduced for verification to determine the unique matching correspondence. Finally, at the
end of identification, projection verification is applied to test recognition result. Simulation is car-
ried out and the result shows that the algorithm can not only save storage space effectively, but al-
so reduce the time in all-sky map recognition and has great advantages over the traditional triangle
algorithm.

Key words: Star sensor; Star map identification; Triangle algorithm; Projection verification

0 E SN T A& A R R kS
JE AR DA /N P BRI 25 K5 SR A< B O ) R
PR 2 o o AE I H AR AR R AR B JFBEE FOA R 5 R A A AL, 4 R T R ]
A AR A5 S EAT AR L 3T B30 AT S B s LR e 4 WA TR R RS
PRTE R BRABPE 2 Bn 28R = 22 25 1 SR L DNORS 2 A PR 2 T o A A A TR P R R AR B
F AR ZE RS A E S ACEO LB ST SR I A B R A O ) R R L O

i

Wr#s B #.2021-09-22; 81T H#A : 2021-10-25

E£WAB WK HARB2H4 (62003051

EHEB N P 996-) 20, Wit 4E, FENF BBA A T ‘ST,
BISIEE B EA977) 5 058 5, B8NS T 6T 5456 07 m ek .



88 TAUE £ 5 R

2022 4E 5 A

HEAT RS LG 58 MO AG 1E BRI A B . B R O
R B 0 S R S ) 3 25 Y o D B AR A
WU 225 0] o3 g A R ER U0 R A R R AR e
w2 SN BERUR L ek FuLk il iR D B W ERSE]
B B REAR BTN e 5 R ] L oo A Y S B
i BAR AT S e s B, 2 A2 R o A A A O
FENA .

PN Tk BATa o =26 5 — 2Rk &
SR E B 2 IA) A AL O AR A R R AR AT R
ol WO T7 1 T A 22 0 2 ) Y R B R AT
FRAEDCIC , T 2 L7 A = ML RE . 2 e M
L IR i) A8 5 58 T U DU AR A 40 e
5B L AR AT U L 1 26T U A B A%
TEAIR A BRI RE 1 5 B8 =28 Uy ik R A N TR AE
TR S T 7 A B L &% 27 ~J 10 AL TR O 12 I
RO E TR AR AT

SRS B R U Bk b B R i AR
5 AR B B B AU A P 2 A N G i B R R
o R B2 = A0 0 B = 3 AR A O R ) L 5 R
J2E HR DRAT 4 R AIE 1 2 2R 4T DT IE L > D JC ME — irp L DU
PUNS ). =M Ak R i, 5 T e, H
FRAEAER D 5y 7 A= R DT IR, T H. B 4% 77 fiff B A7 )
PURIIIES SH R =PI AU ERR (N S e (o € /11T N ]
[ S

BEXT bR )8, AR SO0 = A T AL IR TR G B vk
A7 0 Ok A 0 B P A R AT IS S S B R
JHATfif 52 Xk B AR A7 6 = A0 1) =30 2 X
FA LS B OF a8 o O 0k T AY S AR A DR N A2
J s LU T A B9 = A B Rk A A A b T
ARZS BRI R DB JE 33 52 5 W] i, 75 = #A B DE IR
S5 RANME— I HEAT PO R AG B, LR R U R e
AR TG A B A S A R AT S A AR R R
e R AR RR G

1 BE=FEIRINEE

M T = AU Bk R A 4 B e T R
BRI 53 A 78 TUAR DL TE » A1 75 U030 1 2y 3 B IR
PR 2% S0 o O A EAT DU R A B AR SCHE =
PBI A RES AR VPSR ol vy e i R [IANE: 1 9+
PERL B, X BRI AL PR 45 R K il B B S S AT A
B AR T — Rt Y 4 R R R U Bk

LR ARSI RN

1) Az T PR A7 b B TR 000 B 1 BT 5 1 A R

JE Cr S0 L A 8 R R S A X A B R A D

2) % T A BRI AL 4% B CAE Al K B0 1
HEA

3) e BRI 5 14 338 B2t T = 458 2 i AT i 3 L 22
Je i B8 H5 MK 3 /0N 189 Ly 2o BT 32 J ) T A
F 8 = OB AT

DA =B BN 25 R —, AT R, A
P52 B0 TE 8 Ty o D050 B A5 ) R B i B = AR
PEAT IR 5 25 = #A T AR 500 &8 08 A ik — | 6 B o5 —
PRI AL, R AT DY B A 30, o A 6 A ) ) AR i B B
75 DU B 57 o BSR4 0 L AR AT DU R A 56 L A U R A
5 4 T R U, FE B R B A B = A HEAT U A R
FERUSHIEEI PO AU S ity B AN o TR g et
I AT

5) 3 [ TR i) B IR (B N I A BRI AL S L T H R
BHURIHE R R T SEA,

6) MR 45 T3 1 A AT L I UE

bR RN R ZEEWE 1 R,

SR R = M ABC #EATIR S, 24 = M
ABC 45 AN ME—BF 5] ASHE DU A A2 L BTEL L
iy DA, IR = A8 ABD, IE 45 & = MY
ABC WRM S5 3, AT e R E A B Fl C R SE

E%%[lo—ll] .

1 HEKRBRREERY"
Fig. 1 Sketch map for the fourth star test
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Fig. 2 Flow chart of improved triangle algorithm
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Tab. 1 The arrangement of star pair angle distance

RS 252 fFE /rad
950 1122 0. 110063
1346 1598 0. 110065
2374 2502 0. 110068
511 685 0. 110071

3 4 0. 110075

3170 3217 0.110077
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Fig. 4 Star map recognition time
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Fig. 3 Matching recognition diagram
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