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SRR SEHEI (s) ZHGER (m)

SR 18 —4.096-4.096
PUE I IER 360 —-64-64
LB 2 360 0-63.625
4y X 45E BUE B 36 -2.4-24

42 TRDEHEM/LEERETF

PA20204E4ERI H 147 d QDO A4, 12 3k P 5
S X SR Z1560 km. F145 H T PR SRES TR) TAE
BN LA 57 BRE P [ 7 (Position Dilution of Preci-
sion, PDOP) % 5. AR BT iZsh B2 WSO L il il 5 200
3t B PR RS IS, (B R AR =
TEATMI R 214950, R AL =5 TR MA N
18135 PDOPTS 2 4. 3 13, PDOPI¥I K P H4H 13,395k
/NFELS.

4.3  BSIENITEY

PR B R 7 PR WAL S JEE M E A R R R 2
HLBS R AE IR R Bt BAR LS 4 K R
58 ZR GE IR FATUE AR AR P S 159k T B B A (S A
TIERI B EAEIR, fE IR e BORAR S0 I 7 AR ) e
A, H OB T REATS SR 2 b=k i B R 8 S Mk
LB JE A% R fE B R A 2. E245 T QDO
WAL 2 = 5 AL =5/ = SRS B3 B AE) &

2 HEALCFLRNG

Table 2 Data processing strategy

28 T B S
KA 30s
T AR RE 10°
AR A BI1+B3(RUA)/B 1 (¥ 45)/B3(F.45)
X S A GPT2w+SAAS+VMF1
SIALE P ii(sigP): 0.3 m, MfiZ(sigL): 0.003 m

ISt RA T XU A 0, BAT: (sigP+sigL)/10
BRI P IRk R
Tk o 2 FIE R A T, SE5Z050.001 s
DAL B i, SEERZ3510000 m
AR REH flivh, V7 s

019507-3



MR ras. sPERRE MEE 0% ROC¥ 2021 4 BB 51 & B 1

25 T T T r
@) *BDS-2
- ® BDS-2+BDS-3
_g 20 + - e A
= ° comp -=o an
9 » o ° G MDaD @ o' d
S _J - - i L]
[ °
2 o
€
> o o LY
Z 10¢ [ ® aEp cusuEDeEEEEEmED ¢ -
(N J L] -auses o
Cx ] ]
0 5 10 15 20
EI]‘[B?( )
6 r
e BDS-2
51 e BDS-2+BDS-3
4 M
3 /\\ N /\\/
a 3 y 1
o N
2 "\ ,r JA'
' «
1r
% 5 10 15 20
Byi8l (h)
B 1 2020FEFEMH147d, QDO1Mz: Al WL T A % (a) Al
PDOPZAZ1L(b)

Figure 1 Number of visible satellites (a) and the PDOP (b) of QD01
station, DOY 147, 2020.
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Figure 2 Single-frequency kinematic PPP of QDO1 station in BDS-2 only (a) and BDS-2/BDS-3 combined scenarios (b), DOY 147, 2020.
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Figure 3 (Color online) Convergence time and percentage of B3
single-frequency kinematic PPP in BDS-2 only and BDS-2/BDS-3
combined scenarios, where convergence is defined when position errors
less than 0.8 m.
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Figure 4 Convergence statistics of B3 single-frequency kinematic PPP using ionospheric grid corrections in BDS-2 only (a) and BDS-2/BDS-3

combined scenarios (b).
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Figure 7 3D position error statistics of dual-frequency kinematic PPP. (a) Dual-frequency combined in BDS-2 only scenario; (b) dual-frequency
combined in BDS-2/BDS-3 combined scenario; (c) un-differenced and un-combined model in BDS-2 only scenario; (d) un-differenced and un-
combined model in BDS-2/BDS-3 combined scenario.
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Table 3 Average convergence time in BDS-2 only and BDS-2/BDS-3 combined scenarios for different PPP models (unit: min)
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BeiDou navigation satellite systems and satellite-based augmentation systems (BDS-SBAS) broadcast various wide-area
differential corrections, including satellite orbit/clock corrections, ionospheric grids, and partition comprehensive
corrections, through geostationary earth orbit (GEO) satellites. Users in the BDS GEO coverage areas can achieve
decimeter-level positioning in real time. Based on the positioning parameters and carrier-phase observations, this paper
introduces matching algorithms for BDS-SBAS differential corrections and related precise point positioning (PPP)
models. Datasets were collected from 18 stations over 7 d in 2020 and were analyzed by PPP in BDS-2 only and
combined BDS-2/BDS-3 scenarios. The convergence time was significantly shorter in the combined BDS-2/BDS-3
scenario than in the BDS-2 only scenario, owing to the larger number of satellites and the optimized constellation
geometry in the combined case. In the BDS-2/BDS-3 combination, the dual-frequency kinematic PPP converged to 0.5 m
in 12.42 min (on average), 56.7% shorter than in the BDS-2 only scenario, and the horizontal and height positioning
accuracies after convergence were 0.15 and 0.2 m, respectively. Moreover, the un-differenced and un-combined model
converged faster than the ionosphere-free combination model while achieving the same accuracy. Meanwhile, the single-
frequency kinematic PPP with ionospheric grid corrections converged to 0.8 m in 11.74 min, and the horizontal and
height positioning accuracies after convergence were 0.2 and 0.3 m, respectively. Relative to the broadcast ionospheric
model, the ionospheric grids reduce the convergence time of single-frequency static and kinematic PPP by 21.4% and
25.2%, respectively.

PPP, BDS, SBAS, partition comprehensive correction, ionospheric grids
PACS: 91.10.Fc, 95.10.Eg, 95.75.Pq, 95.75.Wx
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