Al 1M
2016 4F 1 A

VRGN S S I S

Geomatics and Information Science of Wuhan University

Vol. 41 No. 1
Jan. 2016

DOI:10. 13203/j. whugis20150494

XEHE.1671-8860(2016)01-0015-06

AL EAR DX S v P g 2 B

r A B

1 H¥EE LR ERESLEE,BEVE 794 ,710054
2 VEI WS BETG PE 4, 710054
3 dbnt DA SO, dEET, 100094

H EABMEAREFSTHRR, AN ZENEFEFLRBEGARATRA TR EHBRE KB E, AT
BEABREFHHELAE FHAFREA LR TEABMBERE AN TRALI LEFRAL S WTE ER
AR AREZREMEGTRAE, #FEsH TARALIZEFMRALELERRE FATFAM. AL RS0 R AL,

ST R AR LR T TR Rk
K4 A GNSS; Jb 3 4 K F 4
FEE S E S P228. 42 XERARERD : A

Wi 2 4 3R A2 2 0 ) s e W B I L X 9 K
Ak E — 25 i, H 2 A TR I UK Y TR R
AR FE Rk A %t T b A M XK i, 2007
AR U UK TR L 2005 4E 45 /N g B ik
23265, HEAlIE, 7E 2060 ~2080 4F W A] , A6 vk P
B0 0Ok 58 miAe . AR E A
TR R AT R ORI N . L BRR 58 W 2Z 18]
(AT 2K 4 55 6 000~8 000 ke, I6 4% it 38 45 5
R VG P RO 3 22 [ i e ) M 2 1 5 K I
ROl R 25

(] B s K= 18 Rl o 8 K T AR 1 i b 8 11
HTET O AN TR R R R . AR SR
] 3t 5 3% S 1) B A T JE AR b X 90 A D i i
I 900 ALK RARAME R 47 T4 Jk.
WA 4 BR 13 20 1 A 4R BH A1 T A o L 30 Y0 R JF &
18 KRS 9 V0 )t AL e g U

F IR IR R K BRI AL, A3 L
B b DX b A ™ ko G Ml X R e S R TR
PRt BTz e . AT RATL , FEAS I 1 Aok L
et DX 1 0 VAT 45 9% U6 T K B Bk 24 E 5 1 3 B
LA TE S DI

o T ORBEIC AR XIS B R e, W
A 0] RE RS E LR . BT A AT B
TR RVEE T VG BC S L AE R G AR M X 3 A AR

Y fE HE:2015-07-31

FUEE )RR, S B S AR X S LR AR 2
RG2S H R T TR bR R A NS0 S %
LR S TN 2 SUR (VY S A RV
WE M AT . W R B
FEMY X3 T 5 8, AR X 3 2o 1 ) A% IR S %
JRER AT T

o E b TR SR G A — I TR AR
(T R (o8 G P | A B 3 A VA 1
JUF5 GPS A4y F 33 8 05 2% 8 v
] K JFG ) 3 b DX 1 S A0 A6 B 52 B RE 7 L e b
BaRE LEE ARG IME e, A%
HHEGT T AR m Ay R DL BT A 25 B
VEIS VYIRS 8 s ST S

R TR Ay BT AL AR b X TR S A
SR AR 3G 0 FUTE SR PR A 43 B T B 2 (BDS) XY
T AR JE oA of 4k B A AR X AT S A0 o IR
5 0y n] AR Wi 8 T GPS/BDS @il & 5 it 7
e DX 1) AT 3615 0 A3 BT 1 W DX A0 A7 T I
PR L B T AT RE M N . AR SCEE R
SR A B A 1 A XS A 7 7 5 AL 3
VAL

1 de SR X S E {0 7] A 1%

N1 o3 AL S AR XA S A E L M BE L AR ST

T E & By E %K 863 11X (2013AA122501-1) ; K H SR Bl 2 H# 45 (41020144004 ,41474015, 41374019,41374003,41274040) ,
F—1EE Ao E L U0 P ER B Bt TN GNSS Bt fil A b B 5 5 RIS . yuanxi_yang@163. com

BWAES . HAR L. TR, xujunyi-025@163. com



16

RO K

2016 4F 1 H

T B KA BEAT T 05 B0 . FEASCH R )
Brep, db =k KR SR T 2013-01-22 g dk sk X
MM ARG AT GPS REME R T
YUMA B, x4t} 8k & G4 35 WA (5
mi GEO, 3 i 1GSO, 27 i MEO) 347 {5 B (H. &
BIESHOFE D, stk 4k 2 005 5ok H
B B, RS % S 02, ECRF oA 1 d, 2R
FEZ Ny 300 s, Horfr,db2)k 5 8 GEO LA () §iH
&4y 7k 58. 75°E.80°E.110. 5°E, 140°E , 160°
E;3 W IGSO Wi /oy 55°. 58 XM & 118°E,
T 57 XS4y BEFR ATV A A B A A
WHh10°, KNI ELE M R T 5 D5
F— JL XM RS (BD2) ; £ bk 4
BREG (BDS); & =. GPS; & WM. GPS+
BD2; J7 % H.: GPS+BDS,
1.1 " R%ERK DOP &5

A 3C % i T BD2. BDS. GPS. GPS/BD2.

GPS/BDS FEdb 4 55°~90°Ju Fl N iy & Al W T
BRI T (dilution of precision, DOP){H ,
ARG R R 2.3 3 KB 1~ 7, Hrif,GDOP
Sy JUA RS BE 7, PDOP S = 4 i 8 8 X 1
HDOP Sy /K V- 43 i 4 B 1, VDOP Jy 3t 1573 it
KR

R 2.3 RE 1~K 7] LIS HE T EE.

D B L ATLUA A A T A S A
RG(BD2)TEJL & 607~ 75° 8] , AU A — /N &R 43 1)
W, H PDOP B fifs K 3% 7 R A5 AT HE 26 1) B g
g B AL T T IR 55 5 U HAEAL 2R 75°~90°H] , BD2 J
AARTIL . X ERE LR 75°~90°[A] Jo vk A FH 3
A1 BD2 $2 43 5% 22 0T 5 19 50 2 1 IR 55

2) HrE 4 T LT 70 S X BT R S A R
Srry Ak L3 GPS &4:,PDOP {1258 1~3. 1,
PRI 7 24 DX Y 25 R T AT LB 2 O
HoAth GNSS fe 52 B X1 T 0

x1 ALK EESH
Tab.1 Parameters of BeiDou Global Constellation
LTRSS GEO 1GSO MEO
KLl km 42 164 42 164 27 878
0 % 0 0 0
LI BTER P VAQ) 0 55 55
158. 75°E,180°E.210. 5°E
THAE R 4 218°E,98°E,338°E 0,120°E,240°E
240°E,260°E
T AR/ () 0 0 0
—_— . 0(218°E), 120°(98°E),  HBAHUHE b TR 3T S A 40 5 0°,13°207,
240°(338°E) 26°40", H A TLEL 30 A5 A AR vk i 40°
TREE 5 3 27
L 1 3 3
%2 TABEMLATIETRM
Tab. 2 Satellite Visibility for Different Mask Angles
10° 20° 30° 40°
Rkb~Kk%Z P RO~®Z VY EBOL~EEZ P RO~RZE FH
BD2 — — — — — — — —
BDS 7~12 9.5 5~8 6.3 3~5 1.2 1~3 2.1
GPS 7~9 8.3 4~ 5.9 3~5 3.7 1~3 1.8
GPS+BD2 8~16 11.5 5~11 8.0 3~6 5.1 1~4 2.5
GPS+BDS 14~21 18.2 10~15 13.2 7~10 8.6 3~6 4.6
*3 SE#HLANICHEHFEDOPE
Tab. 3 DOP Values of Different Schemes (Mask Angle 10°)
GDOP PDOP HDOP VDOP
kb~m%z V¥ mb~mZzZ P B ~ERZ Y BEb~mZE TPH
BD2
BDS 1.71~3.37 2.67 1.54~2.79 2.34 0.81~1. 35 0.97 1.36~2.52 2.14
GPS 2.70~3.91 3.43 2.34~3.38 2.98 0.93~1.59 1. 16 2.05~3. 20 2.74
GPS+BD2 1.47~3.45 2.57 1.29~3.00 2.25 0.70~1.44 0.90 1.09~2. 84 2.06
GPS+BD  1.23~2.05 1.76 1.10~1. 81 1.55 0.56~0. 83 0. 64 0.95~1.70 1.41
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Abstract: The strategic position of Arctic area and its rich natural resources are becoming increasingly

important, while the northeast and northwest passages through the Arctic are receiving much atten-

tion as glaciers continue to melt. Hence, GNSS will play a significant role due to its unique advantages

as Arctic navigation and positioning are particularly significant to guarantee the security of activities in

that environment. The Beidou regional satellite navigation system was established successfully, and is

developing into a global system enveloping the Polar Regions. In order to evaluate Beidou performance

in the polar area, Beidou availability with present and future constellations, and the combination of

Beidou with GPS are analyzed. The latent challenges to the navigation services provided by GNSS in

polar area are discussed and possible solutions provided. We argue that the current BD2 can not satisfy

the navigation requirements, but with a global BDS, it is possible to provide navigation services inde-

pendently in Arctic area.
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