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Abstract: A three Field of View (FOV) celestial positioning and orientation system was established to
achieve high-precision position and orientation. The concept of the three FOV celestial positioning and
orientation was described, and the working principles of the system were introduced. A celestial
positioning and orientation algorithm based on the minimum loss function was proposed to calculate
the geographic position and the azimuth angle information of a carrier simultaneously. According to
the structure characteristics of the three FOV system and traditional single FOV system, the
advantages of the former on positioning and orientation performance were analyzed theoretically.
Finally, the simulation analysis was performed on the effects of the dip angle errors of a carrier
platform and the single star measuring errors of a star sensor on the celestial positioning and
orientation, and a field experiment was executed with a prototype. Experimental results indicate that

the positioning accuracy is 151. 624 0 m, the orientation accuracy is 4. 630 4" and the positioning and
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orientation result is stable. These results satisfy the requirements of the high-precision celestial

positioning and orientation.

Key words: celestial navigation; three Field of Views (FOVs); positioning and orientation;

loss function
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Fig. 1  Coordinate systems of celestial positioning and

orientation system

AR Ty L A CAD SRR A bR R (O-Xp Y5 Zs)
H 1 B S 0c  AE KT T Y 5 TE AL T 1 I
BT A ff . IR 1 T, IE 6 D 1] B AR b K
AR BR R (ENUD Y N Bl 5 ], AR SCHE 24 Ak
PR X WIEN S H R &N AR Xe 7EKF
RS N bR & 5 £
2.2 RNEMERNHSLEEGF —KEER

R 48 5 87 A [r] A9 MR A2 PT 2601, 52 ol A AN 5 [ 1Y)
— DB RM R T BT S MKEER G
JSAT DA FH P A3 5 Al B i U 3 A AR



906 e KE TR

5 23 &

B, A KU 0 A 000 et 15 4 1) T A 1 52 B 43 i) 5 28
A bR R Xy Bl Yy BOPAT . Qs 1 BTR L 5
18 R A o 2R AR AR bR R X Bl LY
L5 K- T [R) (4 9 £ o B

it AR & 040 A 45 5L A 57 K 7 Bl B A A
F (A S HGIRICK M- A8 bR 2 R AL R 3R T
ARl B 2 60 8 1] R AR . X Bl Xp 7EAR L
K HSF-As b5 22 (ENUD [ K -0 EON H () 4% 5%
ZaJ 5 ENU A br R P48 1 KT U i E 4,
Yo 7 EON P18 P R A7 T 0 #f E X, il
55N Bl TR £ e £ B A 1R R 0 B4 7 LA
2.3 =SMBRXEMAERMAIIEREE

SR CFA RS R 3 /N B HUR A
R UL 2) 53 S 2 40 5 04 6 Pl 7 28044 A s 3R
HI K P 882 X 5 g A BIOK P 52 ke
120°; JF H 3 AN 622 W3 0 6 Bl 78 200K A b &
FLAT AH [R] 0 v B A

Bl 2 =R ST AR A& SR AE
Fig. 2 Block diagram of three FOV celestial navigation
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Fig. 3

orientation equipment with three FOVs
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