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Table 1 The effects of the elevation angles of a satellite on the atmospheric propagation delay
%0° 20 15 10 s
/m 2.31 6.71 8 81 12. 90 23.61
/m 0.2 0.58 0.77 1. 14 221
/m 2.51 7.29 9.58 14. 4 25. 82
2 ( L4
Table 2 The adjustments for the atmospheric propagation delay calculated from the cosecant of elevation
%0’ 20 15 10 s
1 2.92 3.86 5.75 11. 47
/m 2.31 6. 752 8.9166 13. 2825 26. 4%
/m 0.2 0. 584 0.772 1. 15 2.294
/m 2.51 7.3292 9.688 14. 4325 28. 7897
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(1 GPS , GPS (2)
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: 107,
(3) ( Differential GPS ——DGPS) . (4)
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GPS , . DGPS (6) )
SA , ,
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GPS GPS
L1 - [ M] .
1997.
’ ’ E oML 1999
’ [3 . GAMIT (.
GPS , 2001, 21(2) : 23— 30.
[4 , -GPs [(M] .
(1) , , 1998
7 10 ~ (3 . .GPS (M. , 1988.
GDOP ( Peter H Dama. 1998/4/24) .
GPSGDOP Example *peter H. Dana °4/23/96
Satellite (SV) coodrdinates in ECEF XYZ from Ephemeris Parameters and SV Time
SVxg =15524471. 175 SVyo i=—16649826. 222 SVzo =13512272. 387 SV15
SVx; = —2304058. 534 SVy; = —23287906. 465 SVz; *=11917038. 105 SV27
SVx, =16680243. 357 SVys =-—3069625. 561 SVz =20378551. 047 SV31
SVxz = —14799931. 395 SVysz = —21425358. 24 SVz3 '=606947.224 SV7

Receiver Position Estimate in FCEF XYZ

Rx *=—"730000 Ry =— 5440000 Rz = 3230000

For Each of 4 SVsi=0.3

Ranges from Receiver Position Estimate to SVs ( R) and Array of observed “Predicted Ranges

Ri= J(SVxi— Rx) - (SVyi— Ry) *+ (Vzi—Re)’

Compute Directional Derivatives for X'TZ and Time

:S—Vxli; Rx Dy; = SV_uRT R Dz = S% Dt '=—1

Solve for Correotion to Receiver Position Estimate

Dx; ¢
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A Dxi Dyi Dzi Dt . ‘:(AT A)
Dxo Dy2 Dz Dt
Dx3 Dys3 Dz Dt

Compute Geometric Dilution of Precision (GDOP) tem:

GDOP = [Po.o+Pi.1+P22+Pis  GDOP=6.806

PDOP = ‘Fo ot P TPo PDOP=6.171

TDOP = 153 3 PDOP=2.871
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The error analysis in GPS measurements

ZHANG Qing-zhi, CHEN Zhi-liang, LIU Yu-ping
( Chengdu Institute of Geology and Mina-al Resources, Chengdu 610082, Sichuan, China)

Abstract: The GPS measurements now have been widely applied to various fields including engineering measurements,
raffic management, navigation, GIS, oceanology, petroleum industry, meteowlogy and earth sciences. The authors
contend in the present paper that in order to improve the precision of positioning and satisfy the needs of users, it is
important to explore the origins and controls of the errors, and conventional resolutions and techniques in GPS measure-
ments.

Key words: GPS measurement; precision analysis



