DOI;10.13878/].cnki. jnuist.2022.06.013

k' v mma

BDS3/GPS PPP-B2b & i e &t i /5 Bt

HE

A F BDS3 # 449 PPP-B2b Mk %,
MK M T R B A4 5B 4 JE 44 B AL L
PPP-B2b 2 450k $ Bt 18] el S8 K B 5 o7
oG £ R AW BDS3 E A % T Ak
JE# A 30 min TR EAKTFF ELT
0.15m, 4 % &% F 0.17 m; BDS3/
GPS 3 % 4 F A5Ah B #2520 min 7T 8%
ERFFAETO I m, HRF GOHKT
0.13 m;#8% F BDS3 ¥ 2 %, WA %
15 B KT Fo B A2 7 8 5 A 3 H 26, T%
F223.5%. 2 9h, T A BEAE B A 1. 681
m %9 A 3P, 2 BDS3 3 % % PPP-B2b
FAE M S 30 min B AFE A 0.331 m,
BDS3/GPS £ %elk 8% 20 min & 45 B A
0.250 m;- T34 3EH % 0.873 m #) B
B, Z G Fe R R o3 0 MR
FE4 A A 0.221 m F= 0.167 m; & # 48
o, B Bl uey - 34 Hh SEAE E 42 5 0. 808
m J& 4% A L 34T PPP-B2b M4X BDS3 #
% %iAn BDS3/GPS X % % 84 M S5 B 5
A3 33. 4% F= 33. 2%.
KA

PPP-B2b;#% % # & 2 1% (PPP) ; &
Sk B

fESYEE P228.4
XHERPRERS A

R 2022-08-08
REWE BT EARA .05 H (21DZ222
20800) . - i i BF 22 B B R S T H
(20511103101)
fEEE N
ARG, 55, EHERE T 7 1) R 2 2 mE
{3 .linpeng_bao@ huacenav.cn
MBLGEFEIEE), 5, LRI, FEIR
J5 11 5y GNSS 5 %% & i £ K. qi _ zeng @

huacenav.cn

1 L SAE AR A R AR, L,
201702

0 58

2020 4% 8 H BDS3 1A IF il 23k R 55, iZ R Ge i 24 i
HiE (MEO) T2 3 WifsiEHiE (16S0) A 1 3 Wi ik (GEO) 1L
B4R BDS3 RGiER T HR ke EkaE 07 SRR (PNT) AR 5541, B 42
PR SCE AR | PrAg s 2 RIS 5 (SBAS) FUKG % B SUE AL (PPP) 45
LRk o PPP R SS tE i 3 W GEO T E#E & () PPP-B2b
SRS, HATHKEE PPP-B2b 155 Frik & A 26 1 BDS3 T2
R 500 1E 7 i, nT LS B SIE B Bl A 43 oK R S JREOR SR R A
i AR

PPP-B2b it 55 1% 4t it 52 B 85 245 %€ 1 ( Real Time Kinematic,
RTK) 2% RTK $ A A E, P AT 78 AS 4235 25 A0 56 0 3 19 1% 00 T
T B AT ] DX 3585 BT R R oG B, DRI AR VR AR A
S EA T B N T ET 5. PPP-B2b [ Rl LR B NR 2% 0
20 H R S PEREIEAT T R BWF S - i L4 2L T BDS3 | 2
DifraE % B, BDS3 T3 LT 16 B 17 Gl RS B e 42 ) 1) [ R0 ) A
FEA IR 0. 18 0. 6 A1 0.6 m, ] & 5 U7 2245 FE T 3K 1. 86 ns. 8
134D X PPP-B2b (AU 4 M 4 Hh, BDS3 MG 25 Bl 1F 7= fh 7E 4%
[i) B 1] T i) RORS BE 3 B AT 35 0. 07 .0, 33 1 0. 24 m, #2577 S ks
BEALT 0.1 ns. Ren %1% 36 T MGEX H1 IGMAS WAl 2% %4 4% 0F 9% 45
i, BDS3/GPS AR SE PPP-B2b #1745 A V- AE FEAE N E U Jr [l
A3 FITTIK 1,07 2. 69 F1 2. 25 em, 7 [ 0 55 Wi S 18] 7E 8 ~ 22 min,
SN IRG EAE NJE LU J5 1) 43 3 ol ik 3,60 .5. 90 1 9. 40
em , AN R Sk 05 S ) #E 10 ~ 28 min. RAR A S 435 % B11/B31
F Ble/B2a AS[RDULIN AT S 47 5387, 45 SRR W R FH B1I/B3T 4 & Uk
SO ERSAL T Ble/B2a 414

PPP-B2b & A5 B A SGHE 2B 5 TR BOE ™ sk B LA
T T A G, S ML A B O I S5 e RO B A A I RS ) AR T
B Y AR DA 2 2 % FL TR TR0 40 B AR SCE S8 45 i PPP-B2b S if
BB KRR A B 7 | SR FHAS IR A (3 WL A 7 5215 PPP-B2b
SENEINR , I Ge i LSl B RN SORS BE  SRJ5 455 DO HE RS B X PPP-
B2b ARSI R (A B T A 76 LA #T , 25 - 22 B BDS3/GPS WA
4t PPP-B2b 2 | g O I SIGH B 2448 T BDS3 B R 48, 5 Oh i X
{EDRS FE X PPP-B2b WS 5 mi s k.



732

1 PPP-B2b Eft&E 5#3EIE

1.1 BERREMER

A 3C BDS3 3£ Ble/B2a # i, FI) I XU I H
BZ A TR L R 2 A IR — B I 5 i O R RN
AR A AT R A

Py, =p; + c(de, =de*) + T + bow,, ~
b;Flyz + €, 5> (1)
= /\IFI,Z(pIFl’Z =p+c(de, —dr’) + T+
M (Vi + B, = Bi ) + ey, (2)
K, MR 1,2 50RO & RES S5MENSE 11
R 2 AW, P, Ly, | SE 50 LB 241 2 Dl
AFHOLILIAE ,p; Ryl B JLATERES e SOk, di,
BECHURD 22 do° Sy TR 22 T SR AE IR Ay
BRI b, F1 b, | 2R ORI L
JEA G PRI Ny, | W AROE B BE B, A
By, , FRMBAA BB TR ey, ey, , S
S A DR S TR 57 ORI 3000 15 2% .

1.2 HBEMIE

PR SEE SRR M TR R E AR &
AR ) Y ) R 1 Y g e ZEDE RS CNAV B JE ]
DATFAEL TR 57 A I A BRI ] it X, FRAR I T 4%
BB TR E X, e A (3) #E17HE
E&IE[QJI: .

Xonit = Xiroutean — 0X,, (3)
Ao, X, o HUE BOE L SCEOE R 1 TR E
X, otenn N R DITESRR DREN S, 8X N T
A B OETL S X BRI AR .

r
eradi(‘zﬂ = m ’

LIFI’Z

rxXr
e('r()ss = ‘r Xf‘ ’

oX b: (€ utical €atong €eross] * DO, (4)
K, r X e | TR THRAR BN TR E R
BN X, e ) BT DR BE R e, MR
10,1 = {radical ,along, cross} 435 X W 4% [w] | U] [) 1
200,80 NHUEBUER .

1.3 $hEWIE

P 22 DSUUE L SCAL AR R S BOR AR T 1% B2 17
ZEMBUESE A
Gy

tsale]lile = tbroadcasl - 7’ (5)

FLHRME , %5 BDS3/GPS PPP-B2b 5 [ i S AE 43 Hr
BAO Linpeng, et al.Convergence performance analysis of BDS3/GPS PPP-B2b.

1 M B 2200 IE TG B TR B0 22 1, e M
IR R AR R RSN 22, C, o PPP-B2b HLSC
TR R B 25 2E SR, ¢ .

1.4 fBREYIE

H T TR R S A () 2% WL (AR 4 2 — 4>
S 05T BRSO G A e 22 . [] 20 &b B4 44 01 30 44 2%
FO R 2 B R R

Ly, =l =Dy (6)
b L AR S B E RRIINE 0, AR L B R
BRI sig 5 5 WM, Dy, 0 PPP-B2b HL SCHE A 1Y
XF L AZ AR 5 (R [ g 22

2 fhREE R E S W SUE E 5 A

2.1 EEEITREIERE

HT 5 Hr BDS3 LR 58 ) BDS3/GPS WA Gi Ui
SACH EE RIS SO B, 43 B A (B W 5 R [RI S B 1Y)
FRHLHEAT I, SR S B[] Ry 2022 4RAFEFLH 147 ~
148 RAEMI AN 1 s, WL HERCE FAE T, 10 5%
SRR A1 BDS3/GPS W & 48 PPP-B2b M 1E %X
Wi, IFEERE 2 h AEhE.

[ T 4347 PPP-B2b 46 %5 & ik BE, W &
PRI 22 A bRid it 5 o i b T A S e AR B
A BRZS ] Y < 20—k ) CORS sl eI 2. S8 11
WA 15 HEUSCATL A% ) B2 ) MAC ORI, WAL BIOKE B8 2 Sy
BDS3 FA R Gl 30 min .BDS3/GPS ML AR G 8L 20
min J& 1 h P 95% B 15 BE 10 RE (iR 22 50 1 B
FIE LN BDS3 B R GIKEAMF ARG T 0.3 m,
EFEET 0.6 m, BDS3/GPS ALK EANG4 kG 1
BT 0.2 m EFEALT 0.4 m YA B A BT BE g
EL Bl

2.2 PPP-B2b Y83 R

PPP-B2b M{IE HLSCHREAIL T 22 R 48 i B TE B 25 24
B8, HH F R BDS3 B R %45 BDS3/GPS XU&A
gt PPP sENLRE L A I (3) —(6) 73 Bl X $LiE | #h
25 Bt i 22 HEAT 2CIE , #8417 BDS3 B R 48 ) BDS3/
GPS ARG 415 i Lt 8 ## 45 PPP-B2b (v fift L.
PI4EFLH 148 B9 UTC B 03:00:00—05:00:00 i Bt
M5 R A ), g e hrth S an &l 1 R,

& 1 A LLF 1, BDS3/GPS XUR 4 #H e BDS3
L PPP-B2b o7 IS SAGH B TP, AR =X 2 g
TE 15 min LANYCSEN P T 43 K PG BE. 53 b i T2
S TR E S BDS3 SRS E T 10 AUk
SAOKS BE AR L BDS3/GPS SR Gig 2%



71 R 24 2 2E M (RBIED) ,2022,14(6) :731-736

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(6) :731-736

0.5
—— North
e Fast
£ —Up
=
o)
~05 1 1 1
03:00:00 03:30:00 04:00:00 04:30:00 05:00:00
uTC
a. BDS3HL RS
Kl 1

Fig. 1

F T Ay MTR T AN [ 4 ORL A I B SO R
W9 A L 43 91 R FH BDS3 PR R 45 Fll BDS3/GPS
XUE G WL BEA T 07 52 F PPP-B2b %E A7, I 483 17
B B #EAS (Static ) 5 812 (Kinematic ) 19 Y8 S50KS
B Hg R anE 2—3 fR.

733
0.5
—— North
e Fast
£ —Up
= 0 —
=
~0.5 1 1 1
03:00:00 03:30:00 04:00:00 04:30:00 05:00:00
UTC

b. BDS3/GPSWZ 58

BDS3 H 4t Je BDS3/GPS ARGt PPP-B2b & i i 7
Positioning results of BDS3 and BDS3/GPS

A& 2 W] LA TR A BRSO R
BDS3 HRGEH A E N KK 70. 6% | =i fE 100% , 15
A EN RKT-29. 4% =2 64. 7% , 1 BDS3/GPS
WARGEHISEANL R K- 64.7% = FE 100% , 45 sh 7
FENL MK 23. 5% ERE 52. 9% . K 3 n] LIE H . %

31%( 1ol I Static I Kinematic Threshold
i
N
£os5t | |
3 I 11, |
B o I lopal "
® 0
0123456 7891011121314151617
B

1.5
:h%( N Static [ Kinematic Threshold
20}
{4z I
P
&
N 05F I I _ m n
il
Pl 0

0123456 7891011121314151617
I

K2 L A AR BRSO BESE 1T (72 : BDS3 B AR 4¢ 5 47 : BDS3/GPS RARSE)
Fig. 2 Accuracies of receiver A at 95% confidence level (left: BDS3, right ; BDS3/GPS)

E I Static I Kinematic Threshold
i 1.0
'
c | ‘
&
£ 05t I I
= Sl Bmoa el
B
® 0
0123456 7891011121314 151617
ingEy
£ = I Static [ Kinematic Threshold
pxy
Z1o0t
4z I
& m [ m o
£ 05¢
E’ﬁ
T,
0123456 7 891011121314151617
e
g - - - -
B 10F I Static I Kinematic Threshold
e
4o
P
ST | |
; ] | I ]
o
0123456 7 891011121314 1516 17
B
= 1.5
@ I Static I Kinematic Threshold
Zi10f
N
& B
=05}
Eﬁ
2 0
0123456 738 9101121314 1516 17

1

I Static I Kinematic Threshold

—
(=)
T

0123456 7389101121314 151617

IKFAMF A /m
=

0

Bz

g 1.5
@ I Static I Kinematic Threshold
1.0+
<z
P
&
< 05+ -
il
L

0123456 7 891011121314 1516 17

I B

B3 4RIl B ARl Bl SO B2 4e it (70 : BDS3 B R 585 47 : BDS3/GPS XA ST )
Fig. 3 Accuracies of receiver B at 95% confidence level (left; BDS3;right: BDS3/GPS)



734

FHHL B AN . BDS3 B R G S 2NN
IKF- 88. 2% | AR 100% , 15 shZS 1 A KF 41. 2% |
FifE 94. 1% , BDS3/GPS M 2 4t # 45 & A1 M K F
88.2% {1 94. 1% i sh B MKV 76.5%
T 94, 1% FERF  FHL B U S M) 2% 5 2
T A.

BT A B BLRSCSIORS B Ge 45 SR

#1 ¥ BDS3 X BDS3/GPS WS EHIMFEIEE

Table 1 ~ Average accuracies of BDS3 and
BDS3/GPS after convergence m

L A WL B
J51a] BDS3 BDS3/GPS BDS3 BDS3/GPS

JKF0.231 0.431 0.194 0.368 0.147 0.314 0.109 0. 150
FifE 0.238 0.591 0.157 0.488 0.164 0.346 0.127 0.166

A% 1 A AL B A SR BDS3 LI AE i
1T PPP-B2b A, FEAS WSO G0 BE ] LK 3 K
F0.231 m, &2 0.238 m, % BDS3/GPS WA 5¢
ML, WA SEORS B AT UK B 7KSF 0. 194 m, = 2 0. 157
m; AL B R FH B BDS3 WL {R, i 25 Y S50 18 mf
PLRF K 0. 147 m, S F2E 0. 164 m, >R FH BDS3/GPS
XU GE, SO BE T LA A B 7K SF 0,109 m, & &
0. 127 m.

AT WSO B I 0 25 TR E L. 73 A1,

FLHRME , %5 BDS3/GPS PPP-B2b 5 [ i S AE 43 Hr

BAO Linpeng, et al.Convergence performance analysis of BDS3/GPS PPP-B2bh.

TR B 2558 (A WSSO JEE B0 T2 A.

2.3 HEEWTIE R E 5 W SUE B RSB S 1

A 5 ST U 0 s B RN B 85 52 4 A ] 4 FH Y
AL [ AR A, 28— B, (H T SSOR B2 R SL S5 i ) 26
ZEF K. TIA, BT T R — 2 b, AT B i
WSt et AEFE 22 S o T i — 204t i R A Sk
TN I B X 1 15 R MSCIL %) O B SR 00 (A 04 7
2ZE5HT

PI4EFLH 148 4 08.30.00—10:30:00 Af Bt

5 A (v IR SO I %) 7P 2 800 kg 451, V0 2 B0CH T 0 2

BIASWCE R 20 B 1 4—5 s Al LUE BRI
BLA SRS E NSNS, sk 1 h 5 i it & AT A7
TEWE BN, (5 325 78 AR e Sk B2 B8 17 ) s B SO
DAL B WSSO B2 R TR, BLCSOR FE 3k
.

T AT WS B S A UL (RORS B A OC R
K FH 61 72 LA A1 s B 5 PR R B 22 1Y) T 8 i AT S
PR R A% 2 AR DA s e Bhy B UL (L P9 A B2
T EAE A P OL IR B R ER )Y BDS3
RGN C21,C22,.C34 . C44 K GPS &G0 GO2,
G05.G16.G20 LA 555k 2 , AR UKl 6 fis.

Al LIE X F UL A, BDS3 F1 GPS 4% LA
I ORBR R 22 B AR, # 43 TLA AN GO2 (G 16 5% 22 0%
A E] S m, MHZIHL B 1945 TR M EE AR 22 0% 5t
BOV-G2 AT 1.5 m LLA.

0.5
£
é or = North
= —— East
—Up
-05 1 1 1
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
uTC
b. 2hZs

&l 4 KL A PPP-B2b W EKHT T

Fig. 4 PPP-B2b convergence series of receiver A

0.5
= North
—— East
£ —Up
B L o~
g 0
=
-0.5 1 1 1
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
uTC
0.5
——North
= Flast
£ —
E 0
=
-0.5 L Il L
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
uTC
a. A

0.5

Error/m
o

1 1 1
01:30:00 02:00:00 02:30:00
uTC
b. h7

1
01:00:00

-0.5
00:30:00

&5 #UCHL B PPP-B2b WSS T

Fig. 5 PPP-B2b convergence series of receiver B



AR 24 P2 0 ARBIEID) ,2022,14(6) :731-736

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(6) :731-736

5 —C21 ——(C22 C34 ——C44
E
B
4)3;(
=2
=
~,E
-5 1 1 1
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
5 —G02 ——GO05 G06 ——G21
g T
e
;é\g
il
=
= s |
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
uTC

735
5 —C21 ——C22 C34 ——C44

£
H
&
lias

2
=
8 5 1 1 1

00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
5 —G02 ——GO05 G06 ——G21

£
e
=
i

%‘
=
=R

-5 1 1 1
00:30:00 01:00:00 01:30:00 02:00:00 02:30:00
UTC

Ko oy TINS5 22 81 (72 6L A A7 - UL B)

Fig. 6 Residual series of pseudo-range of some satellites( left;receiver A ;right;receiver B)

¥ PPP-B2b W4 %E o7 [ BE, ASER FBE 2 50 ot A i
SAC, DhBE (S 32 bk v, Ay FI AR i S A it 17
FEVE IR B , USSR e B A R ST R IHL A
PRI LIN (LR B 2 2 75 Ry 33k B 52, A SO 422 AL
[ Aot BB A 1) 17 AL B 2R 47 PR B 5 2 43 AT, s ik 2
(EAL7.m) RI43[00.5].(0.5 1] (12] (23] U J%>3
() 5 A X ], Gt Rh eSO PR 5% 2 4 A Gl 7
i, [ GE TS5 DR A FE 3% 2 iR,

60
LA
sol LB
40
I
D30}
1
20 +
10 F
0 05 (051 (12 2 3] >3
5%2%/m
B 7 Pl A B DhIES AR 22010

Fig. 7 Distribution of pseudo-range residuals

for receiver A and receiver B

®2 FHHEBESKSEEITLL
Table 2 Average accuracies of BDS3 and
BDS3/GPS after convergence m
wen Tt RN e
el A 1.680 7 0.3312 0.249 8
Bl B 0.8725 0.2206 0.166 8

H L7 o LAE 2 0HL A DR 56 5 5% 253 3k
BR,NF 1 m BB R 40% , 53 ANEFFAERR 73 5%
FEE 3 m, T ULRRUSCHL A A PR I O T 5 2
UKL B PHFEFR2Z7E 1 m LA ELA5 3] 70% ,2 m
DA LR R 97% K B B b A FHE L AL i 3% 2
TAE UL B SRS AL T 1 m, A L4
WAL A &5 48. 1% , HScE B FE 4, BDS3 L &
Bt F1 BDS3/GPS AUFRGEM SIS BEAH LL AL A 433
T 33. 4% 1 33. 2%.

3 Hig

ARSCIETF A B L O I0 E8iE , o34 T H i
PPP-B2b 5 %5 5 i 8 (v IR SOHE BE , IF#F BL SE i
WIF5E 1 PR SO0 (A 3 ot WA S5 o 8 19 5 g, 745 31
ZEIBUT .

1)K Al BDS3 PR G ik1T PPP-B2b SEANL, 4
WCEIORS BE R 7K S5 814 F 0. 15 m, SRR 7 i T
0. 17 m; P Sh WSO K7 148 F 0. 32 m, =
5 64T 0. 35 m.

2) & H BDS3/GPS AL i#17 PPP-B2b & fif,
FRAS USSR B2 A 7K 7 LT 0. 11 m, S AR 5 w4
F0. 13 m; {5 S A WCSOKS BE S KSF- 5 1 A T 0. 16
m, BT PR T 0. 17 m.

3) PR EE UL (RS B X PPP-B2b WA S JE 5%
MR, 672 O MRS S8 2 %5 0. 808 m J& , H4 BDS3
S BDS3/GPS ARG 51 4Tt 33. 4% F1 33. 2%.



FLHRME , %5 BDS3/GPS PPP-B2b 5 [ i S AE 43 Hr

736 BAO Linpeng, et al.Convergence performance analysis of BDS3/GPS PPP-B2b.
Sk 2021,41(5) :516-519
References HUANG Lunwen, MENG Xianwei. Accuracy analysis of
precise point positioning using BDS-3 PPP-B2b signals
(1] MocE, UL, 24, % A0 =2 R 5E R K bk [J].Journal of Geodesy and Geodynamics,2021,41(5) :
AU SR B E R AT () ). PR kA 516-519
2018,48(5) :584-594 [ 6] RenZ L,Gong H,Peng J,et al. Performance assessment
YANG Yuanxi, XU Yangyin, LI Jinlong, et al. Progress of real-time precise point positioning using BDS PPP-
and performance evaluation of BeiDou global navigation B2b service signal [ J]. Advances in Space Research,
satellite system:data analysis based on BDS-3 demonstra- %82] ,68(8) 33242'3334 . o
tion system [ J ].Scientia Sinica ( Terrae) ,2018,48(5) : (7] *'ﬁﬂ% TR, %ﬁﬁ:\ , ‘%F\jt’l” 1‘77 PPF'sz 12 55
584-594 PEREVFAL [ J/OL ] IR 24 (5 BB - 1-11
[2] "PHETESMASERIPNE ) TESMAL 2 [ 2022-08-07].DOI; 10. 13203/j.whugis20200686
P A5 2 11 42 2] SOk 55 B M E L IR 5515 2 PPP- SONG Weiwei,ZHAO Xinke, LOU Yidong, et al.Perform-
B2b( 1.0 fZ) [ DB/OL]. [ 2022-06-06 ]. http://www. ance evaluation of BDS-3 PPP-B2b service[ J/OL].Geo-
beidou. gov.cn/yw/xwzx/202008/120200803_20930. html matics and Information Science of Wuhan University: 1-
[ 3] AKX, KN B/, 25 A6 KSR G 11[2022-08-07].DOI; 10. 13203/j.whugis20200686
PPP A5 BEAMT[ .45 2448 2015 ,44(4) . 377-383 [ 8] Zumberge J F,Heflin M B, Jefferson D C, et al.Precise
ZHU Yongxing, FENG Laiping, JIA Xiaolin, et al. The point positioning for the efficient and robust analysis of
PPP precision analysis based on BDS regional navigation GPS data fror.n large networks[ J].Journal of Geophysical
system [ J ]. Acta Geodaetica et Cartographica Sinica, Research:Solid Earth,1997,102(B3) :5005-5017
2015’44(4) .377-383 [ 9 J Zhang R Z,He Z M,Ma L M, et al.Analysis of BDS-3
[ 4] AL, e et % a0 =B 2Bk R %25 0 PPP-B2b positioning and time transfer service [ J].
(550 AT A5 A0 BT (0] 00 Jak 15 3 R 3 2%, Remote Sensing, 2022, 14(12) :2769
2020,40( 10) ; 1000-1006 [10] Xu Y Y,Yang Y X, Li J L.Performance evaluation of
XU Yangyin, YANG Yuanxi, ZENG Anmin, et al. BDS-3 PPP-B2b precise point positioning service [ J .
Accuracy assessment of signal in space of BDS-3 global GPS Solutions,2021,25(4) :142-155
system[ J].Journal of Geodesy and Geodynamics, 2020, [11] Tao J,Liu J N,Hu Z G, et al.lInitial assessment of the
40( 10) .1000-1006 BDS-3 PPP-B2b RTS compared with the CNES RTS[ J] .
[5] 30, R LTI 3 2 PPP-B2b {5 2 1K % GPS Solutions ,2021,25(4) :131-116
BT E AN BE AR AT [ D] K i BR Bl ) 2,
Convergence performance analysis of BDS3/GPS PPP-B2b
BAO Linpeng' ZENG Qi' WAN Lihua'
1 Shanghai Huace Navigation Technology Ltd,Shanghai 201702
Abstract Based on the PPP-B2b service provided by the new BDS3 satellite navigation system , the performance of

PPP including convergence time and positioning accuracy is analyzed via receivers with different pseudo-range ac-
curacies.The results show that the accuracy of BDS3-only system after convergence (about 30 min) is better than
0. 15 m in horizontal and 0. 17 m in vertical direction, respectively. While the accuracy of BDS3/GPS dual system
after convergence (about 20 min) is 0. 11 m in horizontal and 0. 13 m in vertical direction, respectively, both of
which are better than the BDS3-only solution. The accuracy of BDS3/GPS solution is improved by 26.7% and
23.5% in horizontal and vertical direction, respectively,when compared with BDS3-only solution.In addition, it also
shows that the receiver A with average pseudo-range accuracy of 1.681 m can reach 3D accuracy of 0.331 m
(BDS3-only) after convergence of 30 min,and realize 3D accuracy of 0. 250 m(BDS3/GPS) after convergence of
20 min in static mode.For the receiver B with average pseudo-range accuracy of 0. 873 m,the 3D accuracy is im-
proved from 0.221 m( BDS3-only) with convergence time of 30 min,to 0. 167 m( BDS3/GPS) with convergence
time of 20 min in static mode.From the above comparisons, it is clearly shown that the receiver B with pseudo-range
improved by 0. 808 m, can improve positioning accuracy by 33.4% after convergence in BDS3-only solution and
33.2% in BDS3/GPS solution, respectively.

Key words PPP-B2b;precise point positioning( PPP) ;convergence rate



