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Abstract: Global navigation satellite systems (GNSS) can provide all-day positioning, navigation, and timing (PNT) ser-
vices in our daily life. However, the requirement of location is not limited to daily life. In high latitude areas, sparsely
populated remote areas, and complex environmental areas, the ground infrastructure of GNSS is incomplete, which
greatly affects the positioning accuracy and speed of GNSS. Once an emergency occurs, it is difficult to quickly narrow
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quency, and satellite positioning principle. Firstly, the principle of LEO satellite positioning was introduced. Then, the re-
search status of LEO satellite positioning technology was summarized and analyzed. Finally, the challenges of LEO satel-
lite positioning technology and future research directions were explored.
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P MEL S FIGAE T LEO TLR 35 GNSS iz, 1l LA
18 GNSS E ALK BEHR B B K8 AL () 58 A28
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TR, RAGREB] T RGN PR . U2 B Orb-
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JERIE T @A G — BAEATT, (5577 A& A
AR R4, 350 3 B e A7 A B P 75 1) = B S 40U
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TR, BRI 5EpeE Mg . k6 ) s {d
BI85 (FFT, fast Fourier transform) s [8] A% 1E
AR B (QPSK, quad-phase shift keyed) 547
155 19 22 35 0 00 W0 AL A $2 B, T RAgE FH 79 8 Glo-
balstar T & 523 300 m B7K % A2 58 157 7EF S5
E5 T, KA FFT Ab 3B i 2 35 804 o 1 7
5, ] DL LA 3R Iridium {5 5 10 L08R, 58
J Tridium AL 255 152 2P
232 LEOTEZ #Ai% ik

AW R TS SRR R X
THFISEEL b, T 20 AR B e T E IR
—UEELEO T A B HE TR 5 A L8 1E TR L,
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P EBREMPFZRARS (STL, satellites time and lo-
cation) RKEAF T, #AI Ly E M HE A 2 2
EWEDRNAE S, A THREEAFEE.

fE% A LEO P EAS S taME KRB IEIL T,
K Z 5y AR T, W E AL, H
H, —ANEE RO RN E R, B shk
WCHLAE N e AL 5 Zhao S5 )7 B A9 3K
Iridium FLSAE 5 P FRI77%, N 7 ARk Ak
AR (FREk: FRUEuh AR sl 2 8] (1 R 25D
MZFENMEE R, H5HEEMMPREEAIEL, "
ZYEEARZE PR 48%.

2247 J7 5] LA 42 = LEO P& 1 58 A7 4%
FE, AHFREMN GRS fe e e, eI Bt
b TJeVEW 2 LEO BB RiEEM MK 752 A fif
FOTVE L, Wang IR T BUE R 2 S 2 )
W & % %2 (OEEDE, orbit error equivalent Doppler
measurement error) 5% Y 1 T T8 R 22 ME DAL
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Uk 2 3 8 e A 73, A SE B 3R ) Tridium-
Next 1 Orbcomm T2 AF 5 AT E AL, 7KV & ks
FELLIA J7ikiem T 70% LA b, Z4E0r B e A0k
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S 8 A 75 AR R T BRI P 00 T A
B, JF DU B SR S AH N Y S 4 ik 45 F
F®l, LEO DR MG 5 &7 R BURI 2 5 80 #
I 22 RS v DLHE SR LEO B 5 b i 2 4
MU AL BAE S, XM 2 5 0 & e A T iEA T
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IRHR G A A B e, AT DASEE &A™, BiF 5T
W GPS T A2 I i 1) SF ¥ 08 SR R) 4 31.21 min,
1 LEO T2 I B (14~ 4 Wi Sl 1] A7 2.86 min™™s
LEO I efofy i i R g 26 0, i Rs e ki (USO,
ultra stable oscillator) FHE I & AR % 45 (OCXO,
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B T FH BL 4R ¥ 4 A8 PR A0 TR () 25 [R) R 55
Wang @ H 7 — M SORIE A& /25 (RNN,
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SERLEE, VR AR ZEAMETTE, K OCXO /)
LEO UL AT LLIE 21 5 J5 2P AH 4 R E R AS BE .
BhZ 2ok A ST GPS HUSHL, ) Tk i A T2
SN TR IR A THEEAS Tridium TR FIB Bl 2
fEH-R/R S UER AN TE, AT LA A e s 1R
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ZER, RN EENRZEIR, TREPUIENLE R ZE N ]
FERFAD JUKAIRERD JLEK A, DAARIE K 27 7€ A7 A
s RS2 AR R 25 RN UL 2 AR 1 22 R = A M 2
858 LA FE R BT LoKEY,

fm B iR ZE R LEO T =4 8 £ H 1 — /> M
W, A Y RS FE AT LA F] 10.0 m IIESL R, =
YE e AR E R A 22.9 mPY, 2 1.1 R R 2 A LEO
PR ELIEANER T, W PUE A S IE AL bR T
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Pedk . AT LEO B E AT (5 S AR AE
BE 55 3 EEF TR
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LEO B EEH AL AT 73 Sk T HPE R Ar
BHMEE. TR E M LEO PEMATFEER
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FELEO DB A5 AL MR i rh, i B 2 AR AN
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