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A Beidou Backup and Assistance Navigation Method and
On-orbit Test Based on a Single LEO Satellite
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Abstract: In recent years, it is a characteristic problem in the field of satellite navigation to carry
navigation payload on LEO satellite to provide effective backup and auxiliary performance improve-
ment means for the Beidou system. In order to solve the disturbance problem of GNSS signal in
harsh electromagnetic environment, a method of Beidou backup and assistance using a single LEO
satellite is proposed. Beidou backup is to provide navigation services for ground users indepen-
dently through a single LEO satellite. Beidou auxiliary means to provide Beidou auxiliary informa-
tion for ground users and enhance the Beidou service performance of ground users by using single
LEO satellite signal and information. The broadcast signal of navigation service payload on LEO
satellite combines backup and auxiliary functions. Based on this method, the integrated Beidou
backup and auxiliary load and receiving terminals are designed, and the on-orbit test is carried out.
In the Beidou backup mode, the independent positioning accuracy of a single LEO satellite can
reach 703. 58m, and the first positioning time is less than 295s; in the Beidou auxiliary mode, the
sensitivity of the integrated terminal can be improved by 12dB, and the positioning accuracy is bet-

ter than 50m. In-orbit test results show that this method can provide backup and assistance for the
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Beidou system with degraded accuracy, improve the availability of navigation service in harsh elec-

tromagnetic environment, and assist the Beidou system to improve 12dB anti-jamming capability

using a single LEO satellite, which has a good application prospect.

Key words: Beidou backup; LEO satellite; Assistance navigation; On-orbit test
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Fig. 1 Beidou backup and assistance navigation
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1 Bt EMEHBMESMEE

P T AR 2P0 T 2 0% 9 7 Al b ok, T LA L ]
N 58 22 U UL B2 LA 5 A9 4 A B BE e S
SE MEEAL B S ], AR ZA) A6 AR R AR



52 TAUE £ 5 R

2022 4E 1 A

TRMSRTRAE S & T REAF B B H Bh it
S|BS9 2 el AR B D B R R R B T T e sk
T A AR SRR R R B S R N Y
ST REIR T

HETHRFMM D EMI &M 5MbMe S
AT TG Mo T il Bl 243 2 AN A

D) BRI TR 00 ST 58 o, R AR T &2 9%
YRV 2385 AR e B i 4 A B D S
HL R PR 5% T 1 S 0 T R [0 8EL ¥2 ) 3N Smin LI,
SEI Tkm DP9 ORI 2 037

DB R G R WOE ST R A AR E AL
FEL W o7 285 SR N R AR A A AR db s 1B
SR DG B T % 25 r R PR BE T Y [E] N
R BE AN AR R BE B T ) R R E AL S 1min
YL AT SR T 50m BRGSO .

Ae3b 00 5 0 B Al G 5 A o A R AR AR
AT Y A A O A S A W S 7 P
S8 R 0 e 37 A7 S R Al Bl b SR A, = R ]
R E O A e, b=l &0 5 hmAs S
firt 2% v A5 5 D) e o AR WA 2 TR

Hekemifs | [l
(&AL (7
~ LA SiE
2”.1%'{5% 7
) .
il Yy
(AR
HCEE
Y DopfF &k

TR R | ﬁ%%#ﬁﬁ“ﬂi%ﬁﬁﬁ
7
! L
s o

2 Y EMEHEHRMESMARRXTHRTE

Fig. 2 Beidou backup and assistance receiver modes switch flow
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