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Tab.1 Characteristics of Different Combinations and Total Noise Level Under Two Different Error Budgets(gy, =1 cm)

ASI =10 cm AST; =100 cm
(isjsk) A/m Bainim LG Abyop =5 cm Abuop =15 cm
Adoy =1 cm Adors =8 cm

0,—1,D 4.884 2 —1.591 5 28.528 7 0.067 7 0.332 9
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Tab. 2 General Situation of Data Set

- R 2k Wﬂﬂy GPS Jﬁ‘ﬂ? BDS Jﬁ‘i’/“J’
KE B /s AL TR M A] L TR
A 8 m 9 644 8 9
B 8 km 7 200 6 8
C 17 km 9 726 8 10
D 37 km 7 200 8 10
E 44 km 7 200 8 9
F 50 km 7 200 7 9

U 530 MCAR A5 RS S fift 53 A1 € oL
R BE WA A48 bR BEAT SR e S AT o AR S 0o AR B
Dy JOASEAN 8 1] RE 5. SR P A BHLRS % AH NS 7€ {2
15 21 10 198 AR A DA X s o K D O g AR
) A0 RROR] 52 [ 5 e 55 AR R DA W A
SRORT [ E IR . 3K HLR RO B2 g B3 R
SRV M L AR TR 8 A A0 R T S L SN

SR R 38 SR A 8 TE A [ A 1 D T A S R T
JUEU A A L

EWL ., WL B B Fl ratio B {H 43 51i% N 2.3
5, LLAr T MCAR # X F BDS iy EWL, GPS
1) WL DL &5 GPS #5250~ WL B0 BE fi% 5 (am-
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BTG AR IR 3 R .

(DEWL 8 B, % T 88 5% ALBLCL 5 XF
AN 5] 1 A 7K P [ 7 2 S0 RE 35 3 100 %6 . %)
FHARAE F.50 km | 5628 [ @ 5 o) AR T
99 % , AL X F R K S 2R, MCAR 575 EWLI
N EWL2 B R RE AT 5815 2 [ e

(2) WL HEH0 BE [ 2 B 2 2, % F A4 A
B AR 2 0y 5 BL 2k & 1 MCAR B3 fil GPS H
RGN BRI AR RE R FFEK = 1 KT L H2 Bl
B LA AW, B giE 4 C.DVE M F
AILLE 1 MCAR B2 B LT GPS L R4t
254, B XTF 50 km K HEZR L XY ratio H{H M3. 0
i MCAR S575 WL RO R[5 2 B2 AR R T
90 %, X FEAF 35 T HH BDS R G0 & E [
() WL LI 5, A R Hl 35 7 A58 T8 () 24 A B
AR T8 5 GPS R4 WL 001 B [ i 2 2 .

R3 BEE/RERWMERERR

Tab.3 AR Performance of EWL and WL
BRI B [ 2 B 3R/ %
el ratio=2. 0 ratio=3. 0 ratio=5. 0
EWL WL WL EWL WL WL EWL WL WL
(MCAR) (MCAR) (GPS) (MCAR) (MCAR) (GPS) (MCAR) (MCAR) (GPS)
A 100. 0 100. 0 100. 0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0
B 100. 0 100. 0 98.0 100. 0 100.0 92.1 100. 0 100. 0 65. 3
C 100. 0 99.9 91.2 100. 0 94. 2 78.6 100. 0 69.1 54.5
D 100. 0 99. 8 73.1 99.9 94.0 61.6 99.5 68. 8 37.1
E 99.9 99. 6 65.3 99. 6 93.7 55.3 99. 3 68. 6 32.8
F 99.7 99.5 59.9 99.5 93.3 42.2 99. 2 68. 2 24.9
x4 FTEEWMERERR
Tab.4 AR Performance of NL
TR B B B 3/ Y
B 5 ratio=2. 0 ratio=3. 0 ratio=5. 0

1 LB SR A MCAR LA = MCAR LAY MCAR

A 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0

B 100. 0 100. 0 100. 0 100. 0 96. 6 94.9

C 99.7 99.9 90. 7 91.6 40.0 47.0

D 48. 2 96. 2 16. 3 88.4 0.0 38.7

E 35.7 94.5 11.3 82.6 0.0 34.4

F 30.9 93.4 8.7 78.2 0.0 29.5

XEF NL A BE R F A A g )2 2 B Y A
K LB R HE IR 5% 25 2 B A AN T B S L PG R
TP A A BE R R A 1F T HL B R I AR AR 25 0 NL
ARORY FEE fife B 35 FSL P 52 ) XoF D 2 R0 A0 B 1Y i B 4

RATHT G S5 RN 4 PR

(1) MWL KMT X TEHIEE A B, B H
ratio [ {H N 5. 0, P i B2 NL AR 32 [ a2 A 2
RAKIREF 90 %05 XF FHHE 4 C. R FH I L B 2
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Gy RIME . R A LS 2 A R ik 22 S B0Ak I SR
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SR FH SCHR L2 ] e ) RO 32 A 58 485 SRV T 3k
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181515 5,
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Tab.5 AR Performance with Threshold is 2

LEIE S A B C D E F
[ R/ % 100 100 99.9 96.2 94.5 93.4
ENE N
1 64 96 135
I o ’
AR R % 0 0 0.01 0.89 1.33 1.87

75 &S, T %A BDS/GPS WA G 4
B A LA B W25 v B ) A R AR 25 iR AT T AT A
43 B MCAR B3 NL SR B2 [ 5 485 1R 40 40 R 1R
I BRI XF F 17 km [ (9 3L 26, B4l 42 C 1 NL
BB B [ 5 85 1R 0 46 Ul 0. 0126, Bl L2k
KRN E] 50 km, X2 AL B 2 G R 5% 22 38 K, X
NL AR B (B 5 52 Wi 1 R B DR 0 4 R Bl 2 8 K
BdA A 1.87% ., ratio BI{E N 2 I &% BT A 15
B [E R oc B AR BN E S S 5%
PLEAE 2 SRR E) AL (N R (U =AJ5 ) -
M) E LR 25 INEL 1 TR

X AS[R) J5 1) b 0 A7 A 22 AT SO g3 15
FNFE 6, MK 6 ATLIFE Rl A LA A B4
KLENVU Z=ANT5 ) 09 58 7 158 26 A W7 38 K, Hop
U Ffk., *FF 50 km K54, R4 F %
EN [ EMEFREF 1 em, U [ B e+
2 cm, RUZEHL SR AEIR Bk 22 2 5 P K AR NL
RO BE i 5 e E R R S 8 2k
ALY L OBLR G4 T I 3 S BRI 15 2 [
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Fig.1 Time Sequence Diagram of Positioning Error
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Tab. 6 Statistical Results of RTK Positioning

Error(RMS)/cm
Bt g E N U
A 0.15 0.17 0.43
B 0.48 0. 37 0.56
C 0.51 0.43 1. 05
D 0.59 0.61 1. 65
E 0. 60 0. 66 1.74
F 0.63 0.74 1. 90
A
4 25 i

BEXP R LR RTK & i H 3022 | 8 2 18 R
B 2% GPS B R& 58 WL B B DL . BDS/GPS
416 NL ORI [ 1 B A R 52 ), A% SO 5
L ZGMA BN LI BDS # A% TCAR f17 1)
s 2 F 2 2G4 A1 MCAR b5 %,
J6 LhAs e i ) e M 15 . BDS 19 9 A~ EWL 4
W RE 40k T 38 3 7 SR AR 4015 3] BDS 58 45 OB B
SR e R EL AT B 3R R GPS B8 B SR B [ 58 B Th K
e 2R FRE o B 2 2E R AR 22 2 B0k 1 S s L X
B IERRZE VAT T A Ry B — R T
IR HIH D)2 BDS/GPS %5 500 B [ 2 53
B, GG SRR RN FRE A T Ak R N BE
PIEAR AT T 90Uk 43 A . 25 SR L W] MCAR {1k
FRATAT I AR SCHE RS AL L X Y 02 50 km
DA B PR SRR iR R v B SR S SR AR 22 64T T
AR5 e HIBK T e s iR i 22, Horp SR e
YRR 22 U S SR K ARG LB AR A 1S
DB N 3% 7 2 T AT I . X T KT 50 kmiK 3
R W2 P 5 2 B AR B 25 e B T L B L 26 % J2 A
IRFR 25 1K (A5 B 7 T ROR A B A A5 TR 3

2 % x #
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Abstract: The number of visible satellites is increasing in the age of multiple global navigation sys-

tems. The global navigation satellite system (GNSS) , and Chinese BeiDou satellite navigation system
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(BDS) offer three frequencies signals to users, the ambiguity resolution is improved the higher accura-
cy and reliability of GNSS-RTK positioning . In general, ionosphere-free combinations are used in sin-
gle-epoch RTK(Real-Time Kinematic)for medium-baseline. But this algorithm amplifies the measure-
ment noise and the ambiguity resolution performance deteriorates as the length of baseline increases.
In this paper, a single-epoch and multi-frequency RTK positioning algorithm for medium-baseline is
presented, based on the BDS/GPS dual system combination. Two BDS extra-wide lane ambiguities
were fixed at a high success rate and the BDS wide-lane ambiguity was sloved through a simple trans-
formation. Ambiguity-fixed WL was used to improve the success rate of GPS WL ambiguity fixing,
and parameterization strategy of ionospheric delay error was used to improve the success rate of BDS/
GPS NL ambiguity fixing. This algorithm was validated with real-time data. The results show that
the proposed algorithm ia feasible for ambiguity resolution and positioning accuracy.
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tion
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A Method to Improve the Utilization of Observation for Water Vapor
Tomography by Adding Assisted Tomographic Area
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2 College of Geomatics, Xi’an University of Scieace and Technology, Xi’an 710054, China

Abstract: In existing Global Navigation Satellite System (GNSS) water vapor tomographic tech-
niques, only signals which penetrate the entire research area are used. Due to the specific geometric
distribution of satellite constellations and receivers as well as the specificity of tomography area, many
signals penetrating from the side of a research area are excluded as ineffective information, which un-
dermines the tomographic result. To solve this issue, a method is proposed for improving the utiliza-
tion of signal rays by adding an assisted tomographic area, which allows the signal information crossed
from the side of a research area to be utilized as well. An experiment using data from the Continuously
Operation Reference Stations (CORS) network of Texas in UAS, is compared with radiosonde data of
72 249. The results show that the proposed method can enhance the accuracy of tomographic results,
the improvement rate of Root Mean Square Error (RMS) wasl4. 6%.
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