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Abstract

The emergence of the Global Positioning System(GPS) with its benefits of speed and economy
now offers an opportunity to analyse, strengthen, densify and constitute the control network, in
addition to providing mapping, cadastral and engineering control under the unfavorable conditions.
This research aims at the using of GPS compared to conventional geodetic positioning techniques
in Korean primary control networks. A GPS test network of 10km baselines, which is measured
and analysed by Wild GPS-System 200, are compared to the distances from EDM and official coordi-
nates, and relative GPS heights are transformed to the height differences on the mean sea level
The results of this study confirms that using GPS merely as a new type of instrument is the
most powerful method for the densification of the control points retaining existing networks and
existing computational procedures.
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H 1. GPS pfe g

Day Time(LMT) Occupied stations Dist.
25 24 23 22 DONG

93—05--15 10:15-11:44 (90 min) XX XX 9.5 km
12:14-13:43 (90 min) XX XX 12.6
14:19-15:49 (90 min) XX XX 7.7

93-05--16 09:20-10:47 (90 min) XX XX 7.8 km
11:23-12:50 (90 min) XX XX 85
13:21-14:51 (90 min) XX XX 11.1

930517 15:00-18:00 (3 hour) XX XX 54.5km

* Receiver: Wild GPS-System 200
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H 2. GPS dui&eiel 7|day o

Ref. — Rov. Coordinates Diff, Spatial Dist. Height Diff, RMS of unit wt.

dx 4446.9053 m

25 — 22 dy —4023.7248 9532432 m —257.536 m + 5.3 mm
dz 7409.5834
dx -1310.2945 m

25 — 23 dy —9237.8382 12614.828 m —200.231 m + 85 mm
dz 8489.9417
dx - 4905.6226 m

25 - 24 dy —5670.0135 7688.497 m —269.888 m 1 7.5 mm
dz 1702.5858
dx —5757.2463 m

22 — 23 dy —5214.0667 7842170 m 57.379 m + 7.8 mm
dz 1080.3961
dx 3595.3282 m

24 — 23 dy —3567.8516 8469.027 m 69.651 m + 8.9 mm
dz 6787.3759
dx 9352.5357 m

24 — 22 dy 1646.2690 11079.254 m 12332 m + 8.9 mm
dz 5706.9913

*P-2=o o PYPr=e e 2vHRE AT

B 3. migRiel HH

Triangle Max (Ax, Ay, Az) AS (Distance) Ah (Height Diff.)
25, 22, 23 0.0467 m (1.6 ppm) 0.074 m (2.5 ppm)* 0074 m (25 ppm)*
25, 23, 24 0.0269 (0.9 ) 0034 (2 ) 0.006 (0.2 )
25, 22, 24 00197 (0.7 ) 0.022 (08 ) 0020 (©7 )
22, 23, 24 0.0539 (2.0 »* 0.067 (25 ) 0060 (22 )
Mean 1.3 ppm 1.8 ppm 14 ppm
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B 4. BM2E YAbEi2t axxte] A&t Hln

Line |GPS-EDM*!|Relative || GPS-Trig.Lev.*?| Relative
25-22 0.028 m (2.94 ppm —-013m [13.6 ppm
25-23 0011 |0.87 0.03 24
2524 —0016 |2.08 0.03 39
22231 —0.002 1025 0.23 29.3
24-23| —0012 |142 —0.01 1.2
24-22 0.021 [1.89 ~0.18 16.2
Mean 1.6 ppm 11 ppm
* EDMAZE =ygxel9(92) gdFEsaZaA.
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B 5(A) eAAIAE BEAzAaIsle] BB

# 6. GPSAH2It EDMH 2|2 Rew Y

Line TD distance | WGS84 distance Diff. Line MSL Distance | MSL Distance Diff.
(official coords) (GPS) (GPS) (EDM)
25-22 9532.405 m 9532439m | —0.034m 25-22 9528.568 m 9528588 m | —0.021m
25-24 7688.570 7688.495 0.075 25-23 12621.731 12621.715 0.016
24-22 | 11079.139 11079.256 -0.117 25-24 7683.497 7683.4%0 0.007
Mean 0075 m 22-23 7841.821 7841.813 -0.001
24-23 8468.586 8468.594 -~ 0.008
24-22 11079.096 11079.072 0.024
H 5(B). HAAME mZtete| Hlw Mean 0.011
Angle TP Angle WGS84 Angle | Diff. * Tokyo Datum referenced.
sta-from-to | (offcial coords) (GPS)
22-24-25 42° 57’ 556" | 42° 57" 5247 3.2" E 7. BLY T H&E(Tokyo Datum)
24-25-22 57° 41' 425" | 57° 41" 414" 11"
25-22-24 | 79° 20 22.1" | 79° 20" 264" | —43" Type GPS Network | EDM Network
Mean 99 Reference System Tokyo Datum| Tokyo Datum
Fixed Point Dangjin 25 Dangjin 25
(3% 207 Weight(direction) 1 1"
(distance) 5mm+2 ppm | 5 mm-+2 ppm

A4¥ere BEIAA 39

B 50 ARy f5E FH43A(To-
kvo Datum)ollA{e] TAZLAZ|S} GPSe} 98] =
Y WGSs4A e BAZEAR o) 2ol7} Bt
0075 mYL B Fc} GPSe Axrt AEsiohd
sttdel A o 8ppm(1.6MHEY o ¥
AYEAE A48 & Uk

=g B 5B)e nztel] A AAE BWA GPS
9] Z+&4 HYwst 27] W] 1 zojr}t Wi
28784 1gke] AHEEF aksly 2" Aol
™, o] Frixlel Az B w o]dFB(1991)@e]
A ANE $eivet 2% Az dE 23E 9
APYE 008 met 14 24 +167)
43 EtgAdE ZA €

GPS 2%23E 3399 AT F ol 7
Axztare) Agshe v 2A7EA Q) HE7IR 0|
A" = gldley Xeolende] AREAL T
el Ayt 9astngtsd GPSe| 448t
7B & Aoy Hi Aok wEks] E dellMe
ol& ¥l Hehe HEIGH oY oz S7hHQ
oA sjAs ol & Atatoltt

RMS of unit weight | 0.2°(0.34 cm) | 1.2"(2.2 cm)

* Tokyo Datum referenced.
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