178 Hom AMERZS5BEFEREFER Vol.17,No.2

2019 4F 4 A Journal of Terahertz Science and Electronic Information Technology Apr., 2019

X EHE: 2095-4980(2019)02-0209-07

ETRIOBEEENEIXSMIGERSE

oA, RIMT, BT, FXHEZ X OB, P OB B F°

QAbEIM T RS FES5mF¥p, dbat 100081; 2.25[H M F15 B ARPFFEbE, BEVE 754 710100;
b (A KAT AR AR TS, Jbs 100094)

W OE: ANAREEUNAREN LA AREZEN, URYWALKTE M A L (GNSS)HF &
EARSGEEENER, RE-—AETHRALRKEACEENAREFMHBAL., RALALFHL
#%, TERNBCEEROGKE. WL TERTHY “RELRMNE" , XTAEN “SHht R
ZHLEERENRASBELHRECRAHATHTELN, BH “RERNS" B, AXRETHHA
JEGNSSE WA, KA “HE XKHEMN W+ RELREN N R MEH, TAFHFREMLE 5K
MRAGILEWBRAKEENSHE2HE; fFh “FME LR B, 7KK HHEEF(GDOP)
ERhfagE e R s g RksmE, HLRAAALYIEZSE, ARSHRNTHEHEEERS,
W s it ] A 30 minE 42 %5 minbL

KEEW: FMEE; KAEE; BERA

FESES: TN6T7.1 XHAREBE: A doi: 10.11805/TKYDA201902.0209

A global navigation augmentation system based on
LEO communication constellation

SHEN Dahai'?, MENG Yansong'z, BIAN Lang*z, LEI Wenyingz, WANG Yingz, YANG Tao>, XIE Jun’

(1.School of Information and Electronic, Beijing Institute of Technology, Beijing 100081, China; 2.Academy of Space Information Systems,
Xi’an Shaanxi 710100, China; 3.Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: In view of the difficulty of BeiDou Navigation Satellite System(BDS) global continuous
monitoring and the long convergence time of Global Navigation Satellite System(GNSS) precision
positioning, a global navigation augmentation system based on Low Earth Orbi(LEO) communication
constellation is proposed. The system can be developed together with the LEO communication system, and
needn’t build a new system. The LEO satellites can jointly determine the precise orbits and clock errors of
GNSS satellites and LEO satellites with the data from the mounted high precision GNSS monitoring
receiver and the ground based monitoring stations. When served as navigation information broadcasting
sources, besides the precise orbit, precise clock error, and integrity augmentation information, an
additional navigation augmentation signal is broadcasted to realize Global Precise Point Positioning(GPPP)
with sub-meter level of positioning precision in dynamic mode and sub-decimeter level of precision in
static mode. The convergence time of precise point positioning is cut from 30 min(using a GNSS system
alone) to less than 5 min(using a GNSS system together with the LEO global navigation augmentation
system).
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Tablel Average RMS of the overlapping areas in each direction of the BDS satellite(unit:cm)

Sat. direction 8Ground 8Ground+3LEO 8Ground+10LEO  8Ground+20LEO
Along 420.60 5.34 3.06 7.28
GEO Cross 129.26 2.58 2.44 2.70
Radial 73.48 1.02 0.98 2.64
1D 262.98 3.55 2.39 4.77
Along 33.71 4.67 2.13 2.00
MEO Cross 18.89 3.79 2.28 1.98
Radial 7.96 1.65 0.66 0.59
1D 24.28 3.69 1.91 1.72

Fig.4 Integration of Hongyan and BDS
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