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A Study on the Establishment of Geodetic Control Points for GPS
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ABSTRACT

The purpose of this study is to establish the geodetic control points of GPS in Korea and estimate
a measurment ability of GPS for the long baseline. For this, we performed the simultaneous GPS
observations at two points in Korea and one point in Japan, and analized the precision of GPS survey
according to the data process methods. As the results, three dimensional coordinates of two points in
Korea are precisely established on basis of WGS 84 coordinate system and it is demonstrated that the
measurement ability of GPS is 0.1 ppm for long baseline. We expect that in the future this result
will be used as the basic data for securing the geodetic control points of GPS in Korea.
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x5 xzxz] e g welztn £x2zo BFH
X} (Simosato-ISSA)
. F&HA}(arc sec.)
A oy Wiz} £z
forward packward forward backward
BEST C/A 0.06 | 0.08 0.10 0.09
Pseudorange 0.10 0.11 0.05 0.00
Single frequency | 0.11 0.11 0.08 0.00
Dual frequency 0.01 0.01 0.02 0.02
& FAE Rolx 9lth
o} 2L AT FAMA o] Aol A
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Fehd Fae} IRl WGS 84 FHEA
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2}7F (F 9)°] Simosatog} ISSA
A E9 RELAS) FAGS -‘i‘-‘%l"»}. ole
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Hor §E FAsA sk AFH7MAY A
ZAol o3t a2 Qs WAL AYE dF
gich, gdebd A7 FALE FE ZF XFHe
AAE vlshes AoiRE7} HEst e 2
Fox5 A2 s AgAeA] TE
Hog A3 Simosato HF7F A Qe
EE2A9} A SAH dE IFA|e} BEF
a#Ee] (4-DAe) 3t ArEsldol 3
o]9} o] AHAAH 2z} AHe] WGS 84 33 A
Aol Aoz xet Agx= (X 83 2o,

Rz 2 ASE (F 6 (B Dol A7 A =+ Guimosate® + On’® (4-1)
E 6 ISSA9 X,Y,Z =FESt AYE U £0|(Dual frequency, Triple Difference)
session X(m) Y{m) Z(m) A= (ZEE) | BE(=dX) *ol(m)
317 . —3120177.034 | 4084640.274 3763933.781 362353.5448]1 1127 22 31.81361 143.8037
319 —3120177.048 | 4084640.339 3763933.793 | 36 2353.54394 127 22 31.81246 143.8592
320 —3120177.018 | 4084640.312 3763933.786 | 36 23 53.54452 127 22 31.81217 143.8232
321 —3120177.078 | 4084640.376 3763933.914 | 362353.54618 | 127 22 31.81254 143.9700
323 —3120176.942 | 4084640.336 3763933.664 | 362353.54187 | 127 22 31.80918 143.7296
324 —3120177.189 { 4084640.311 3763933.707 | 36 2353.54048 {127 22 31.81764 143.85%6
Y —3120177.051 | 4084640.325 3763933.774 | 36 2353.54363 | 127 22 31.81293 143.8409
Cs 0.081 0.034 0.086 0.00209 0.00274 0.0793
Om 0.033 0.014 0.035 0.00085 0.00112 0.0324
E 7 NGI¥ X,Y,Z z=lmel A9z ¥ =0|(Dual frequency, Triple Difference)

session|  X(m) Y(m) Zim) AE(=22) | AR(2F2) | Eolm)
317 I —3062002.673 | 4055436.957 3841860.916 | 3716 33.36641 | 127 3 14.88088 91.5308
319 —3062002.692 { 4055437.014 3841860.924 | 37 16 33.36308 | 127 3 14.87605 91.2779
320 —3062002.643 | 4055437.033 3841860.908 | 37 16 33.36595 | 127 314.88333 91.3911
321 —3062002.687 | 4055437.075 3841861.012 | 371633.36124 | 127 314.88513 91.4251
323 —3062002.508 | 4055437.035 3841860.777 | 3716 33.36501 127 314.88256 91.4415
324 —3062002.778 [ 4055437.022 3841860.821 | 371633.36489 | 127 314.88047 91.4204
B —3062002.663 | 4055437.023 3841860.893 | 3716 33.36443 | 127 314.88140 91.4145
Os 0.089 0.038 0.083 0.00194 0.00312 0.0820

Cm 0.036 0.016 0.034 0.00079 0.00127 0.0335




E 8 WGS84 ZEA MoiM ZHE HoAREY
ez

2 4 |4 ¥ AYdEm | FF=m)
Ao | X | —3120177.051 | +0.041
s}3} Y 4084640.325 | +0.028
AF& Z 3763933.774 | +0.044

X —3062002.663 | +0.044
=9 Y 4055437.023 | +0.029
e Z 3841860.893 +0.043

)l] (4-1)"”*% Osimosato ™= T&%—X}i% i—]a]‘@_} tx}]
Z|1&A o2 143 Simosato FHFeo] W EHN
e FF2aboln},

Dual frequency W& o]83ke] 23 A
ot Ay AE XY,Z& (E 99} ) o]
FolA BXo] 7]A7Ee] A7} 100km o)Akl
718l Asel= GPSe A=EA AHE=
(05,7149 #=)+= <F 0.1ppmel o]l23 9]

&5 o £ gjrk, (E 1002 Dual frequency
uby -2 o] &-3le] JdL& 7 A W 5
2 zte] A Asoltt, (E 10 GPSe zZ+&
A AM % (6,)7} 10 mas(mili arc second)ell A
60 mas Alo]y-& vehz 7]Ale] Helr} A
F2 &Y AUzst FAES HAFo
(£ 1004 $A=te] forward®} backward”}
R g2 vehd 2 SAAe] A
A 714 FEXNHY &2 bAoA HY H
Ho] 2l FEo 3l ME &
o] F-7] wjFo]ct,
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T GPS &A7|&d AAS A3l A
Zr A= B35S ArEle] 7 AAEA e uhy
o & EAS 34 FH gL 2EE A
Arct

1) WGS 84 FZA Aol HusiA A"

E 9 Athrzlet Hajagesd™ Zo(Dual frequency, Triple difference)

7] A session distance(m) dX(m) dY(m) . dZ(m)
317 840992.3231 702215.819 385256.403 256395.271
319 840992.3448 702215.805 385256.469 256395 .282
320 840992.3550 702215.834 385256.442 256395.275
Simosato 321 840992.3731 702215.774 385256.506 256395.404
323 840992.3920 702215.910 385256.466 256395.154
1! 324 840992.1880 702215.663 385256.441 256395.197
ISSA g 840992.3293 702215.801 385256 . 454 256395.264
Oy 0.0731 0.081 0.035 0.086
Om 0.0299 0.033 0.014 0.035
317 101536.8323 58174 .361 —29203.317 77927.135
319 101536.8285 58174.355 —29203.325 77927.131
320 101536.8199 58174.375 —29203.278 77927.122
ISSA 321 101536.8174 58174.392 ~29203.301 77927.908
323 101536.8529 58174.435 —29203.300 77927 .113
) 324 101536.8376 58174.411 . —29203.290 77927 .114
NGI 3 101536.8314 58174.388 —29203.302 77927.119
Om 0.0129 0.031 0.017 0.013
Om 0.0053 0.013 0.007 o 0.006




E 10 wzap =2zt £XZ 2 (Dual frequency, Triple difference)

B} 7= Ex) FAEEZ)
71 A session
forward backward forward backward
317 294 14 17.78 109 19 17.46 —3 46 31.28 —3 46 52.11
319 294 14 17.77 109 19 17.45 —3 46 31.27 —3 46 52.12
320 294 14 17.77 109 19 17.46 —3 46 31.28 —3 46 52.11
Simosato 321 294 14 17.78 109 19 17.47 —3 46 31.24 —3 46 52.15
323 294 14 17.75 109 19 17.43 —3 46 31.30 —3 46 52.09
1 324 294 14 17.75 109 19 17.44 —3 46 31.27 —3 46 52.12
ISSA o 294 14 17.77 109 19 17.45 -3 46 31.27 —3 46 52.12
Os 0.01 0.01 0.02 0.02
Om 0.00 0.00 0.00 0.00
317 343 41 48.96 163 30 15.31 —0 29 12.85 —0 25 39.83
319 343 41 48.98 163 30 15.33 —0 29 12.86 —0 25 39.82
320 343 41 48.88 163 30 15.23 —0 29 12.83 —0 25 39.85
ISSA 321 343 41 48.88 163 30 15.23 —029 12.91 —0 25 39.78
323 343 41 48.82 163 30 15.17 —0 29 12.93 —0 25 39.75
. 324 343 41 48.84 163 30 15.20 —0 29 12.90 —0 25 39.79
NGI o 34341 48.89 16330 15.24 ~-02912.88 —02539.80
o 0.06 0.06 0.04 0.04
Om 0.00 0.00 0.00 0.00
AT Tt dTas) A=Y g 7FA}e) R ATE 93 HE Yz 3

NF ANE Aol t FEHH 7S
gFF o4l GPSE ¢]4£3 A2
A5 GPS &x] 7|&A3 7|54 &1
5 A AR 249 Ao su
ot

2) GPSell 9§ AAZ 323 Asjle FUx
WelA GPS7h Iy FA% Aze] A4
g 2 9le ZAS AAY 2k olysgl,
oA GPSE E%]is‘}o:] 21 Al
g3y Ho fgHe=R o33 A
£ 2& F A& Aok

3) o] A7 T AA"E GPS FA7|&H
o FHEyghe YBY 1XPe2 ¥y @A
Ho] &x7|2HoE B4 vjda}
22 ¥F GPS &3] st FA|
Al GPS 71&4ste] F5HEE S
F¥ LTS FAPA]A} g},

A FYPAY 2AH A A NS
=gy,
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