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FHE B EMH kB TR 2R S8 (BeiDou
navigation satellite system,BDS) & 5& i = 7E % %
O e 2 1 | 1 A L [N i | Y e A
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543k E N &4 (global positioning system,
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Tab. 2 Statistics of Numbers of Visible Satellites and

PDOP Values
SEXET I S5 Ty

T 3 X

WX A% PDOP{§ PDOP{§ PDOP {i

GPS 7 5.2 1.6 2.54

it BDS 9 4.6 1.6 2.59

BDS+GPS 16 2.2 1.1 1.50

GPS 7 4.8 1.5 2.45

"HE BDS 9 3.6 1.7 2. 49

BDS+GPS 17 2.0 1.1 1.51

GPS 7 5.1 1.5 2.45

HER BDS 10 3.6 1.7 2.31

BDS+GPS 17 2.1 1.1 1.50

GPS 7 4.9 1.4 2.48

= BDS 10 3.5 1.6 2. 20

BDS+GPS 17 2.0 1.0 1.48

(1) K 3+ GPS & JE #§ PDOP i £ 75 B 12
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Fig. 3 PDOP Values

Wedh HARMBH AR A EE . B 2 /A,
BAR GPS B PDOP {8 5 & A2 b W] 1, {H %
3l 1) -3 PDOP AR #F R HFAE 2.5 240 1 DL A
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(2) BDS A& J# PDOP {H 1) 28 b 55 52, I
BB /N T GPS, BDS & B K HB 4 TR 2 #
1k AL L 2 ) A7 AR G 5 A A LA 25 4 A
Fe o2 o [F) — AL A [m) B i) o7 P B8 1 8 AL A K.
ZEA R 2~& 3l WL, 9SG ) BDS 1) PDOP
EAE 16 H 12 WA 5 A B 00 58, P45 b 3 78
[fi] — Bsf 220 3 B8 A0 BT A Ol W iR 2 BDS LA
BT RE 5T,

(3) 254532 138 2 ol i, 4535 1) GPS R 58
-SR] UL TR B 45 . PDOP {H 22 5 %80/ A B
U3l 25 B 0 A T B R A 4k, BDS R G F- ¥y Al i
T B I 3t 26 BE R AT 1S 22, PDOP {E 0] B
il £ JBE AT 3 9 0 /) 5 e W BDS & v 14 fE B 4
JE R AT 2 8 s BIVAF R S5 W S 1 405 B2 000

(4) BDS 5 GPS ¥ il 5 J5 & 7 1 g o %
Mg, T B 8L B2 PDOP {H #54E T4F — 2 &
4e .0 H 4% 3 PDOP {8 %8 22 » [A) B i SC 42 21 1
BDS % 4t B 5 8 5 gk R R W 5, 16 B
BDS/GPS %4 fil & 7T LAAT 8405 w5 2 17 IR 55 1 2
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>R Kalman 3§ i 3547 5 00 fif 552 JF X i 85
JZ R 2 AE R HE AT AR B B e L B4 K GPS
Bdm it B AL E W B EAE N S E E. BDS
M BDS/GPS EN &R ILE 3,

%3 BDS.BDS/GPS # X E L& R4 it R/ m
Tab. 3 Results of Relative Positioning by BDS and BDS/GPS /m

KM A b5 R R -3 R DR 22

=W E A ABIRR T AR

) 3k il X v ~ 5 0 I

It 0.016 0.022 0.012 0.010 0.009 0.042

BDS "E 0.015 0.020 0.012 0.005 0.012 0.034
FEM 0. 009 0.020 0.005 0. 004 0.006 0.022

=ik 0.006 0.011 0.005 0.003 0. 004 0.013

FCFEAE 0.001 0.003 0.002 0.002 0.001 0. 004

HE 0. 009 0.003 0.001 0.001 0.010 0.002

BDS/GPS

FE AR 0. 004 0.001 0.001 0.001 0.003 0.003

=R 0. 005 0.007 0. 004 0.001 0.003 0.009

(1) BDS ZGefif 5 a5 07 A8 b 1R 2 7 JHOR 42
Br H J71m Gy f) SMIEACHRAE 2 em LAY, W FE DT
) SR ZE R B R ZE (N 4 em. T BDS X

L R AN R BT DL S 8 BDS RSN
T 7 18] () 5 SEAG BE A . I LB 26 B 69 Th s 0 i
GEO T AL B 19 5 B2 A1 FEAIG 8 O0RS BE R AIR . B
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Latitude Effect in Positioning Performance by Using BeiDou
Regional Satellite Navigation System

JING Yifan' YANG Yuanxi®*® ZENG Anmin"*>"' MING Feng'
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2 State Key Laboratory of Geo-information Engineering, Xi’an 710054, China
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Abstract: The Beidou Regional Satellite Navigation System (BDS) has an uneven distributed constella-
tion, containing five satellites in geostationary earth orbit, five in inclined geosynchronous orbits and
four in medium earth orbits. With this hybrid constellation, the quantity and the geometrical structure
of observed BDS satellites are different at different latitudes. The latitude effect in BDS application
performance of positioning and navigation; In this paper, theoretical models and actual observations
are described to analyze the difference in quantity and geometrical structure of observed BDS satellites
and the performance of positioning and navigation at different latitudes. An experiment was conducted
at different latitudes with receivers from separate companies. The result shows the latitude effect and
impact in BDS applications, which means BDS positioning accuracy decreases with increasedlatitude .
In contrast, there is no obvious latitude effect in Global Positioning System (GPS) applications. The
implementation of BDS/GPS data fusion weakens latitudinal impacts on the results and improves the
accuracy and reliability of navigation and positioning services.

Key words: BDS;latitude effect;positioning performance;fusion positioning
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