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Fig. 2 Time Sequence Diagram of Rover Positioning Errors in North, East and Up Directions
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Horizontal Distributions of Positioning Results



5 41 5 8 I

S T A5 b 3 DX B JAE X R X S SR BE A 5 I 43 A

1111

2 NUAFBMEMREHEXRY
Tab. 2 Correlation Coefficient of N-U Direction’s

Positioning Errors

0 35 UIES

AP AL AR 2 oL BT AR B 22 41
PNC —0.613 —0.678
Kt 2 —0.793 —0.685
HX —0.497 —0.478
Il —0.012 —0.156

KA G . BDS By 5E M4 AE N J7 18 _E [ 73 A
MWW 2 KT GPS. #2 B ) JN5 Bil o, BDS
FENLEE RAE NLE J7 o) B0 An © 8 ¥ 50 HE
Mg R E BT GPS, X & B & 4
W%, BDS nl L TR0 2 (B T GPS iyl L
TREKD . B Z A b Nk NVE J5 18] &
ALK BE AR HA%IE T GPS B E LR .

4 % iE

i BDS XU i 5 B GEO TLA [ &
(R 0 A L IGSO T8 7 g b Bk 8 Xk iz 3
B 7 TR Y L N 2R I BDS £ G2 ik 47 8 S £R A
XA W TR, © BDS G E v A B Bt
25 B T v i R A HU AR VY O ) 2 RS FE AR TR A
Ji ) s @ FEAL Ty ] 5 AR O 1) A8 6 R 25 1 AR Ak 2
TUM K5 @ A T b0 3 X A7 A0 X 5 A i,
RV 7 1) 7 ARG BE B A0 T R A R T 1) E AL
K BE T A [ b R R AT A X E LR AR VY LR
A J7 1 78 A BE AR 2 o 2 B T ) 8 RS BE WS 255 @
A F 1] v AU b DX A7 A X 7 2 DA 7 A
XF A 52 BDS X 8 2L A 1) 5% Wi R SR 00 O B 2
53+ © NRDOPRE 26 B 1) B AR 98/ s © BDS A
NG EAERYE 1 ES GPS MY, fEm k.
ARy ) H GPS B 2%,

2 % x #

[1] China Satellite Navigation Office. Report on the De-
velopment of BeiDou Navigation Satellite System
(Version2. 2) [R]. Beijing: China Satellite Naviga-
tion Office, 2013 CHt [ TL &2 F fil R 488 Bl Jp 28 .
ek BRSN ARG L RIRE (2.2 BOLR]. bt
FETESMAZEMIILE, 2013)

[2] Xu Qifeng. Satellite Constellation of Local Naviga-
tion System [ J]. Engineering of Surveying and
Mapping , 2001, 10(1);: 1-5GFHER. Kk T &S
WA G TR R RLT]. W22 TR, 2001, 10(1): 1-

5)

(3]

(4]

[5]

(6]

7]

(8]

(9]

[10]

Zhai Wei, Zhang Guozhu, Yong Shaowei. Perform-
ance Analysis of Service Volume of COMPASS Nav-
igation Satellite System Based on Basic Constellation
[J]. GNSS World of China, 2011, 4. 56-60 (3!
Ma, SREFE, g0, BARE T} TR AR
GelR o5 MERE X AT LT, AxBRENL R &, 2011, 4. 56-
60)

Tang Chengpan., Hu Xiaogong., Zhou Shanshi, et
al. A Study on Performance and Characteristic of
Positioning and Timing with COMPASS Regional
Constellation[ C]. CSNC2013, Wuhan, 2013 (JE i,
Wy, WI/NT, JH 3 fr, 4. COMPASS X3 & T
FE AR I RRAE Y 43 AT LCJ. 585 DU Ji b [ T 5 M2
ARAEZ, KL, 2013)

Zhou Shanshi, Cao Yueling, Zhou Jianhua, et al.
Positioning Accuracy Assessment of the 4GEQ/
5IGSO/2MEO Constellation of COMPASS[J]. Sci-
ence China: Physics, Mechanics & Astronomy
2012, 55(12): 2 290-2 299

Montenbruk O, Hauschild A, Steigenberger P, et
al. Initial Assessment of the COMPASS/BeiDou?2
Regional Navigation Satellite System[J]. GPS So-
lutions, 2013, 17(2) . 211-222

Liu Genyou, Hao Xiaoguang, Chen Xiaofeng,et al.
On Constellation Scheme of 2nd Generation of China
Satellite Navigation System for Northward Exten-
ding Cverage Range[]J]. Journal of Geodesy and
Geodynamics s 2007, 27(5); 115-118 (XA A& » i g
6. BRkalg, % MRE R DESMAKEZ T
FEL ) L4 R B 7 SR BRI LT DL R b 4 5 3t R
h 12, 2007, 27(5); 115-118)

China Satellite Navigation Office. Performance Spec-
ifications of BeiDou Navigation Satellite System
Open Service(Versionl. 0) [R]. Beijing: China Sat-
ellite Navigation Office, 2013(F [ T2 S RS E
BN AL TR SRS A TR 55 aE M
(LOROIR]. dtnt: PETESMALE S A
=, 2013)

Wang Jun, Zhang Huahai. The Influence of Satel-
lite Geometric Distribution on the GPS Relative Po-
sitioning Accuracy| J]. Science of Surveying and
Mapping » 2004, 29(2): 53-54 (E 7%, k4H. T
FEILA oAt GPS MU (0K B s ma L) ], 2z
Bl2f, 2004, 29(2): 53-54)

Yao Jing, Nie Pengcheng, Yi Dongyun, et al. Dilu-
tion of Precision of Relative Positioning for Forma-
tion Flying Satellites Using GNSS[J]. Geomatics
and Information Science of Wuhan University .
2009, 34(1): 92-96 (Wkih . EMERE . Zh AR =, 2. %
THSLESMAS M 4N TR HrJ] KK
R A5 BB, 2009, 34(1): 92-96)



1112 WDRE2ER - FE R 2016 4F 8 A

Analysis of the Impact of BeiDou Regional Constellation on
Relative Positioning Accuracy

TANG Weiming' CUI Jianhui' HUI Mengtang'
1 Research Center of GNSS, Wuhan University, Wuhan 430079, China

Abstract: The current constellation of BeiDou Navigation Satellite System (BDS) is described and the
relationship between the accuracy of BDS relative positioning and its regional constellation characteris-
tic is discussed in relation to the RDOP (Relative Dilution of Precision) and positioning errors. Exper-
iments were conducted, the results obtained when using BDS relative positioning on short baseline in
our country show that ; (1) the accuracy of BDS relative positioning is better in the east-west direc-
tion than in the south-north direction and the elevation direction; (2) positioning errors in the south-
north direction and elevation direction are negatively correlated; (3)the improvement of positioning
accuracy reduces as the latitude increases; (4)BDS positioning accuracy is slightly less than GPS in the
south-north direction; (5)the impact of BeiDou regional constellation on carrier phase relative positio-
ning accuracy is slightly larger than the single-frequency pseudo-range differential.

Key words: BeiDou Navigation Satellite System; regional constellation; relative positioning; RDOP;

positioning error
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on GRACE satellite data from 2003 to 2012 using the least square method. This model is composed of
annual and semi-annual trends and periodic terms ,usually of each spherical harmonic coefficient. Be-
sides those empirical parameters, an acceleration term, tidal aliasing error, and large earthquakes are
taken into account. Acceleration is a modification to linear trend to detect and express more details in
signals. Tidal aliasing error is the residual error in a tide model that must be carefully removed from
GRACE solutions; a co-seismic jump in the gravity field may disturb the secular trend. An evaluation
of IGG-TVG2013 solutions and corresponding GRACE solutions shows that the RMSE value in 92%
of global grids was less than one ugal. Extrapolation results for the first half of 2013 using the IGG-
TVG2013 model shows this model has good potential in short-term forecasting. We concluded that the
IGG-TVG2103 model can effectively describe the time-space variability of gravity field .

Key words: GRACE; time-variable unified gravity filed; least square fitting; spherical harmonic coef-

ficients; acceleration; tide model error; great earthquake
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