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Highly dynamic star tracking algorithm

Jin Yan, Jiang Jie, Zhang Guangjun

(Key Laboratory of Precision Opto-mechatronics Technology of Education, School of Instrumental Science

and Optoelectronics Engineering, Beihang University, Beijing 100191, China)

Abstract: The character of high dynamic star sensor’s sky image and the deficiency of existing star
tracking algorithm at home and abroad were presented. Aiming at these deficiencies, a new star tracking
algorithm based on Kalman prediction was put forward. The model of stars’ movement was set up based
on the character of the star sensor’s movement. The adaptive Kalman filter was used to predict the
position of the reference stars. The star was matched and tracked by Star Neighborhood Approach. At the
end of the article, the prediction and tracking results were presented. The experiment results indicate that
the star position prediction errors are less than 5 pixels under the dynamic condition of 5 (°)/s, and the
success rate of tracking is up to 95%. The method can adapt for high dynamic star sensor and improve
the success rates of tracking availably.

Key words: highly dynamic; star tracking; Kalman prediction; adaptive

Y B H9.2012-05-05; {&1T H#B.2012-06-03

EE&WA . “+— 07 R KB H (C5120062104) ; [F % [ 4k B} 2 3 45 (50805006)

EEBN . SME(1977-), 2, A, 320 PO e el ) g 2 AR A 2505 A9 B %€, Email ; jinyan1024@163.com
SUmE Ak ZE(1965-), 5, H#z WA RO A 3SR I WL R B R R AR A T AR

Email:gjzhang@buaa.edu.cn



mailto:jinyan1024@163.com
mailto:Email:gjzhang@buaa.edu.cn

%19 b RE.HDEBRET 213

0 5] &

B HURES (Star Sensor) & 4 A it K kAT #e )
R —Fh R B TSR M G A A,
A PR TAERL . W) 4R B A AR AR R0 2
R BB RE GRS, RHUERGREA
THRERAR S R R R A R R R, B U —
ELAL TS A R AR A, Rl I S e R R U AR
) BT TAERI R 2 —, 5 2 AR 1 2 A
i, B U — B MBS AR (i T R R
M EAR T e F%3h BL B iz 3l R i R s B S 4
PR dHE TR 3 2 A ) 1 51 AT B A M e A
Ry AU I S AR R 2 — | BOR A Z FE A, P X
SIS AM T IR AR WIS AR N R

H A, B Py A B R4 AR B 5T LA R A
R B R R AR B4 T R SR B By, AR R
BT SCER TR 2, BA M R IR ER AL R
GRS AR R 2 0 IR R A
DL B WA T VA AE B AR IR BT AR e —E 22 5, (AT
R BB DE TR P A 0 249 i L LT 12 2 (SNA) , SNA
JEAA L —miE R R REN SRR, TEIR
IR N Tk — VR (BFE R S ST,
FHAR TR P AR Al A b, e BRIl 2 X I AR Bl 2
b NI ;) Wit oo~ UM LS W NN TR G Y
R REAL, P s A A5 1 B R SR 1 O 2
THE 0 TR0 B A ORI I R DX AR A R R

SCHORTE B S A R URSRE SR, B T A
T BARTE R A bR R T 138 s, SR A A & IR
IR SR AR TN S5 B BRI SNA D5 vk F
AT MR DT C , $5e i 380 2ot ) L 51 60 360 I R A5 SR

1 REEE®

FE TR R G T B A R D B IR AN 1R 1 B
I AR B Ao R 8 B (K- 1) it B G LA i ] Y
PUNEE R R S5 M M BB, X 502 ki ol i A2
P EAT BRER RO o AR 26 (k- 1) OUL i A2 18T i) B AR oL
B E A H SRR R S N R k S E R
FIHT SNA 5 vk EA7 DE U3, AR 00 o B B L A
TE2 75 BRI AR B K BR A AR 28 A5 2 FDOLIY A2 ] v 3

FHEMR A bR R AE B Z M B AL G ZR T LATHEE
EHURAS SRR R AT RURI A k Ol A2 151
i 7 AR (k+ ) WTS 25 B P LA S 0T 265 (k+ 1) ot
WL 2 P AR 5 5 AT B e i A, T DASE B A
AR ER . R AR SR 2R B0 595 | AR T e T
W22 B2 P R R RO AR S LA/ i 2 XA
HOOCHRAE T S B Y R A B AR TE [ R AL s
T HE B,

| Star pasitior |
Atitude S Eera b
.i.H.:.II\.ll. L] Reference ki Eakins || ldentified
calculation slnrs el il Slars
| Bpar predictsm
miatehing
¥ 1 by SMNA .

Attiiucle 7 [bserved Star
mutput siArs | capiure

P 1 TR R 2 T A R D R
Fig.1 Functional block diagram of the star tracking algorithm

based on Kalman prediction
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Fig.2 Principle of SNA based on Kalman prediction
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Tab.1 Parameter of the star sensor

No. Item Parameter
1 FOV/(°) 12x12

2 Focal length/mm 58.46

3 Resolution 1024x1 024
4 Pixel size/mm? 0.012x0.012
5 Sampling period/ms 100

6 Star sensor sensitivity/Mv +6.0
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