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Feasibility Analysis of Applying Beidou Satellite
Navigation System [[ in Space TT&C Ship

SUN Tie-ju, LU Jian-hui , LIU Hui-feng
(China Satellite Maritime Tracking and Control Department, Jiangyin 214431, China)

Abstract: Through model theory analysis and numerical computation, the positioning capability of Beidou Satel-
lite Navigation System [[ and its impact on TT&C ship are discussed. The results show that the positioning accu-
racy of Beidou Satellite Navigation System || is 12 meters more than that of GPS. The relationship between ship
position accuracy and orientation accuracy is deduced and the impact of ship position accuracy on lead data and

measurement accuracy of TT&C ship is analysed. It is concluded that in the covering area of Beidou satellite

navigation system [[ ,the positioning ability meets the demand of TT&C ship.
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Fig. 1 Principle of the satellite navigation system [[
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Table 1 GDOP of two satellite navigation
systems in a station
L b BR300 <3S <4
A% @ H M 1 41
“RI
BSH 1.276 4.188 2.621 0.371 66.90% 91.52% 99.24%
EfE
GPS  1.520 3.840 2.324 0.241 90.39% 94.33% 100.00%
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Fig.2 GDOP curve of a station
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Table 2 GDOP of two satellite navigation systems in West Pacific Ocean

SR N N S S
E N | W = 4|
—“RI

BT 1.470 4.687 2.873 0.642 56.35% 76.62% 91.79%
SENL
GPS 1.463 3.973 2.040 0.270 93.68% 96.97% 100.00%
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Table 3 GDOP of satellite navigation system|| in West Pacific Ocean

. 2 YN <3 <35 <4
A T wm owm E wm e el

I2I°E 31°N 1.276 4.188 2.621 0.371 66.90% 91.52% 99.24%
125°E 25°N 1.333 4.589 2.700 0.382 62.38% 89.47% 99.21%
130°E 20°N 1.455 4.351 2.815 0.470 59.20% 82.70% 95.79%
135°E 15°N 1.470 4.687 2.873 0.642 56.35% 76.62% 91.79%
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Fig.3 GDOP curve of West Pacific Ocean
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Table 4 Precision of guide angle by ship’s position

i Jifif/ () A/ () HEkn
120.2164°E 31934 I°N 330.867 101 0.006584 13789.4809
120216 6°E 31934 I°N  330.867319  0.006423 13789.4%8 8
120.2164F 31934 N 330.867013  0.006392 13 789.5022
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Fig.4 Error of guide angle by ship’s position

O TR cab e e T HTol

A E PR L BT %3 R
FRAS T GPS 285858 315229 1120 m, KA |-

- 631 -

HELR HAn g



www . teleonline . cn

RLIREAR

2012 4F

G, IRARLES GPS R G H i KE AR
ZEAHZE R 12 m, BUENLIRZE 20 R30 me 3 4 H2F—
L BSCHIE SAy I A VO T S ) P57 FRRE 1 ) A
HiSP- B AR5 1 R S R 4 R AR L B i KR 22
FRVRE R 2505 |50 , ] 00 el s o 1% 25 2 B 5 | S A
£ REIR 22 B 240000 20, /N T Y Ji I A A 5 |
SHWE R 2E LI, BERE T 2 AE S SR THER
I
4.2 XPHNFEE RIS M

eI 2 AT R P AT 55 v, iR 22 5 [ 2 i H
P (1R 22— i1 7% D fef 15 22, I PR 3k i 3
B o W 5 BT, MR T by K0 s 220 i S
J S E AR B

5 AEhiiRzEs R B AR E AR 2
Fig.5 Error of orientation by ship’s position
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Table 5 Precision of trajectory measurement by ship’s position

JiIA X/m Y/m Z/m

174.989 1°E  -3.844°N -6264 043.2 1913868.9 564 160.9
174.98931°E  -3.844°N -6264031.2 1913905.5 564 186.9
174.989 1°E  -3.847°N -6264039.7 1913932.0 564 175.3
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Table 6 Precision of orbit determination by ship's position

i FRE A fOE BUBBH/ ()

174.99 1°E  -3.8244°N 24471.560  0.731 191 20.495 97
174.99 37°E  -3.844'N 24471.541  0.731 191 20.4% 06
174.99 1°E  -3.847°N 24 471.565  0.731 191 20.495 90
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