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EVALUATION OF THE ACCURACY OF THE HORIZONTAL
ACCURACY USING GPS SYSTEM
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Abstract:

This research is concerned with the study of the precison to achieve signal
receiving system from the satellite known as Global Postioning System (GPS). This
precision covs the horizontal positions used in surveying engineering.Thiswork contains
a field study including the comparison of the horizontal positions found from (GPS),
relative to the various projections system according to ellipsoidal systems.
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angle (m)

A 116°27 59 116°28 00 AC | 76°27 35 170.739
C 110 45 09 110 4510 CD 1454525 | 211.871
D 137 02 17 137 02 18 DE 188 40 07 242.224
E 88 26 42 88 26 43 EF 2801324 | 326.644
F 87 17 47 87 17 49 FA 1255 35 324.735
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Point Azimuth m&ace(m) 2§p=d sin 'I&z;t:d cos ajs’“ﬂ 3 yall Easting (m) (Nn?)rthlng %ﬁ‘ﬂ
aall e (m) Usna

A 410468.946 | 3546891.20
76°27'35 170.739 165.993 39.975 -0.002 0.000 170.737

C 410634.939 | 3546931.17
145 42 25 211.817 119.343 -174.996 -0.002 0.000 211.816

D 410754.278 | 3546756.18
1884007 242.224 -36.508 -239.457 -0.002 -0.001 242225

E 410717.768 | 3546516.72
2801324 326.644 -321.458 57.975 -0.003 -0.001 326.647

F 410396.307 | 3546574.69
125535 324.735 72.642 316.506 -0.003 -0.001 324.734

A 410468.946 | 3546891.20

1276.159 0.012 0.003 R.E=1/103171
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SBawy) s 5 International Hayford awaall alasiuls g 56 8 oUsill (385 (GPS) alas (pe lilaa¥) Jiars (3-0) a8 Jgaa
UTM-Zone 34

SKI=Software

LEICA AG, CH-9435 Heer brugg

Original coordi

Transformation set:
Coordinate Type:
Reference Ellipsoid:

nate Set :

AGOGO WGS8B4-INT
Cartesan
International (Hayford)

Projection Set: UTM-Zone 34
Geoidal Model: global
Unit: m
Point id X-Cartesian Y-Cartesian Z-Cartesian
A-98 5083119.1625 1855293.5647  3365587.0415
B-98 5083093.1619 1855387.5302  3365574.3098
C-98 5083041.3018 1855441.4627  3365621.8770
D-98 5083087.1350 1855586.8924  3365474.8086
E-98 5083218.3358 1855598.1391  3365271.5064
F-98 5083301.0295 1855285.6035  3365318.1249
SDPM 002 5080583.5543 1856414.0122  3368811.1861
Qxx-Matrices
Point id mO gqll gl2 gl3 022 923
A-98 0.0021 14099 0.4964 0.4470 0.4643 0.2635
B-98 0.0021 1.0455 0.3744 0.3469 0.4223 0.2029
C-98 0.0021 13715 04041 1.0400 0.4928 0.1589
D-98 0.0021 47870 1.2975 41060 1.1740 1.0757
E-98 0.0021 22380 0.6867 15751 0.7519 0.5517
F-98 0.0021 17462 0.5627 0.9579 0.7367 0.4182
SDPM (002 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000

[6]..a=637817.0 m, 1/f= 298.257223563 jualiall 53 WGS 198458 allsill b ci g jall pasnall (uluid)— )



SBawy) s 5 International Hayford avaall alasiuls ows gall oUsil) 335 (GPS) pUas (e cililasy) Siays (3-b) a8y Jsaa
UTM-Zone 34

SKI-Softwar e
LEICA AG, CH-9435 Heer brugg

Original coordinate Set :

Transfor mation set: AGOGO WGS84-INT

Coordinate Type: Geodetic

Reference Ellipsoid: International (Hayford)

Projection Set: UTM-Zone 34

Geoidal Model: global

pnit: m

Point id Latitude Longitude Ell. height
A-98 320315.159765N 2003 5.886886 E 17.3502
B-98 320314.675165N 2003 9.591424E 17.1990
C-98 320316.504713N 2003 12.20046 E 16.8284
D-98 320310.857085N 2003 16.80883 E 17.5339
E-98 320303.073282N 2003 1549660 E 17.3717
F-98 320304.863965N 2003 03.22495E 17.1225
SDPM 002 320518.286163N 2004 19.17450E 36.7124
Qxx-Matrices

Point id mO gqll gl2 gl3 022 923
A-98 0.0021 04496 0.0401 -0.2216 0.2557 0.1137
B-98 0.0021 0.4928 0.0153  -0.0558 0.2545 0.1106
C-98 0.0021 11618 -0.1896  0.8018 0.3358 -0.0880
D-98 0.0021 12364 -0.2459 1.7454 0.7630 -0.3563
E-98 0.0021 0.4336 -0.0432 0.3715 0.4843 0.0278
F-98 0.0021 0.3988 -0.0013  0.0469 0.4929 0.1234
SDPM 002 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000




sBawy) Uil 5 International Hayford awaal alasiuly e gl JUail 385 (GPS) alas (e lilaa¥) Jiars (3-C) ady Jgoa
UTM-Zone 34

SKI-Softwar e
LEICA AG, CH-9435 Heer brugg

Original coordinate Set :

Transfor mation set: AGOGO WGS84-INT

Coordinate Type: Grid

Reference Ellipsoid: International (Hayford)

Projection Set: UTM-Zone 34

Geoidal Model: global

Unit: m

Point id Easting Northing Ell. height
A-98 410468.9462 3546891.2012 17.3502

B-98 410565.9663 3546875.4261 17.1990

C-98 410634.8822 3546931.1620 16.8284

D-98 410754.2126 3546756.1991 17.5339

E-98 410717.6995 3546516.8187 17.3717

F-98 410396.3502 3546574.7824 17.1225
SDPM 002 4124235104 3550665.8542 36.7124
Qxx-Matrices

Point id mO gqll gl2 gl3 022 923
A-98 0.0021 04496 0.0401 -0.2216 0.2557 0.1137
B-98 0.0021 0.4928 0.0153 -0.0558 0.2545 0.1106
C-98 0.0021 11618 -0.1896  0.8018 0.3358 -0.0880
D-98 0.0021 1.2364 -0.2459 17454 0.7630 -0.3563
E-98 0.0021 04336 -0.0432 0.3715 0.4843 0.0278
F-98 0.0021 0.3988 -0.0013 0.0469 0.4929 0.1234
SDPM 002 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000
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.(WGS 1984) , (Hayford)
A i) Aakaiall) Al ) o sl il st (DUA (e s Y a8 gal) 382 3als (ge Jial) JLlEuY) Uil €
(UTM-Zone 34) s «( il (1

Mayford UT WGS1984, Hayford Lai Clarke,La

M UTH mbenrt mben

Series2|0.0002657 0.00027 - 0.000415  0.000449
Series 1 B

Ellipsoid amsal) (uled) ga ddaliy) Lakay)

Lalaay) dalal 5 pmnall (b1 ALY Jiags (V) A8 JSA

(GPS) aldaill (ye Gy il cliaa¥) (pe 488Y) clilisall il 1(4-3) oy Jsia

Reference Ellipsoid (Hayford)
Projection Set-UTM Zone 34

Line E N AE? AN? D

AC | A | 410468.9462 | 3546891.2012 | 27534.7561 | 1596.881521 170.6800
C | 410634.8822 | 3546931.1620

CD | D |410754.2126 | 3546756.1991 | 14239.74440 | 30612.01640 | 211.782

DE | E |410717.6995 | 3546516.8187 | 1333.206472 | 57303.26316 | 242.150

EF | F | 410396.3502 | 3546574.7824 | 103265.3726 | 3359.825296 | 326.535




FA A | 410468.9462 | 3546891.2012 | 5270.179216 | 100120.9836 324.640
Reference Ellipsoid (WGS1984)
Projection Set-UTM Zone 34
E N AE? AN D

Line

AC | A | 410396.1587 | 3546697.3310 | 27534.55697 | 1596.8016 170.6800
C | 410562.0941 | 3546737.2918
CD | D |410681.4242 | 3546562.3294 | 14239.67277 | 30611.70144 211.781
DE | E |410644.9112 | 3546322.9499 | 1333.199169 | 57302.78440 242.149
EF | F |410323.5630 | 3546380.9133 | 103264.6656 | 3359.825296 | 326.534
FA | A | 410396.1587 | 3546697.3310 | 5270.135658 | 100120.3507 | 324.639
Reference Ellipsoid (Clarke 1880)
Projection Set-Lambert
Line E AE? AN? D
AC | A | 1193656.893 | 668836.7420 | 27145.19856 | 1976.318154 | 170.650
C | 1193821.657 | 668881.1978

CD | D |1193945.679 | 668709.5779 15382.94478 | 29453.39008 211.746

DE | E | 1193915.701 | 668469.3339 898.6804184 | 57717.17954 242.149

EF | F | 1193592.949 | 668518.5190 | 104168.8535 | 2409.213400 | 326.534

FA | A | 1193656.893 | 668836.7420 | 4088.835135 | 101265.6232 | 324.639

Reference Ellipsoid (Hayford)
Projection Set-Lambert
Line E N AE? AN? D
AC | A |1193663.170 | 668613.1209 | 27147.1757 | 1975.451523 170.656
C | 1193827.934 | 668657.5782
CD |D |1193951.966 | 668485.9527 | 15383.93702 | 29455.31225 211.753




DE 1193921.987 | 668245.7008 | 8987.404000 | 57720.97545 242.115
EF | F | 1193599.225 |668294.8879 | 104175.3086 | 2419.370806 326.488
FA 1193663.170 | 668613.1209 | 408896.3025 | 101272.2423 324.594
Al g5 el Galia) 5 TN Aadal alasiiuly Ly ) adl sall Ayl 28N Jaee s (4-b) a8 Jaa
Reference Ellipsoid (Hayford)
Projection Set:-UTM Zone 34
Line Corrected Distance from AD =D- D¢ Relative
Distance (m) GPS(m) D Error
AC 170.737 170.680 0.057 1/2995
CD 211.816 211.782 0.034 1/6229
DE 242.225 242.150 0.075 1/3229
EF 326.647 326.535 0.112 1/2916
FA 324.734 324.640 0.094 1/3454
Avg.=1/3764
Reference Ellipsoid (WGS 1984)
Projection Set:-UTM Zone 34
Line Corrected Distance from | AD =D- D¢ | Relative Error
Distance (m) GPS(m) D
AC 170.737 170.679 0.058 1/2943
CD 211.816 211.781 0.035 1/6051
DE 242.225 242.149 0.075 1/3229
EF 326.547 326.534 0.114 1/2865
FA 324.734 324.639 0.094 1/3454
Avg.=1/3708
Reference Ellipsoid (Hayford)
Projection Set:Lambert
Line Corrected Distancefrom | AD =D- D¢ | Relative Error
Distance (m) GPS(m) D
AC 170.737 170.656 0.081 1/2167
CD 211.816 211.753 0.063 1/3362
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EF 326.547 326.488 0.159 1/2054
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Projection Set:-UTM Zone 34
Line Corrected Distancefrom | AD =D- D¢ | Relative Error

Distance (m) GPS(m) D
AC 170.737 170.650 0.087 1/1963
CD 211.816 211.746 0.070 1/3025
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Avg.=1/2227
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