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ABSTRACT

In this paper, we evaluate the accuracy of the vertical positioning by distance using
Network RTK—GPS. The experimental results confirm that Network RTK—GPS method
can acquire data quickly and accurately than conventional leveling methods so that the
Network RTK—GPS method is a relatively efficient and economical way for the vertical
positioning. Results of wvalidation using permanent GPS stations indicate that visible
satellites, PDOP, and VDOP are very good for the vertical positioning. Integrated
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reference points such as U0997 and U0921 are satisfied with 3 ratings in the rules of

public leveling and all the rest are proved improper. When the vertical positioning using
Network RTK—GPS is implemented, the geoid height of EGM2008 should be applied for
leveling. If the number of geodetic satellite are increasing in the near future, the

vertical positioning using Network RTK—GPS can be possible in all the range.
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TABLE 1. Coordinate information of Pusan permanent stations
GRS80 ellipsoid
Station Transverse latitude - longitude - roiection ITRF2000(m)
Mercator(m) ellipsoid height Proj
_ latitude=35—-14-02.171 X = —8,287,592.165
Pusan X;: 38%?;%?55 longitude=129—-04—-29.440 east Y = 4,049,012.122
’ ' ellipsoid height=158.652 Z 3,659,187.987
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FIGURE 5. Visibility of GPS
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TABLE 2. Results of observation (unit : m)
NO U0997 U0998 U0920 U0921 U0918 U0922 Remarks
1 40.417 34.949 89.992 53.227 156.380 37.648
2 40.420 34.949 90.017 53.206 156.374 37.641
3 40.421 34.953 89.985 53.212 156.371 37.644
4 40.428 34.952 89.989 53.221 156.364 37.642
5 40.426 34.964 89.996 53.216 156.384 37.638
6 40.421 34.953 89.981 53.219 156.394 37.616
7 40.420 34.953 90.000 53.220 156.393 37.615
8 40.427 34.957 89.996 53.223 156.395 37.624
9 40.425 34.958 90.002 53.212 156.394 37.631
10 40.420 34.961 89.997 53.221 156.405 37.614
11 40.419 34.966 89.996 53.219 156.417 37.611
12 40.421 34.963 89.996 53.214 156.414 37.637
13 40.431 34.962 89.988 53.216 156.409 37.568
14 40.428 34.965 89.984 53.209 156.403 37.563
15 40.423 34.956 89.988 53.209 156.405 37.585
16 40.427 34.957 89.992 53.209 156.395 37.599
17 40.420 34.958 90.006 53.207 156.410 37.595
18 40.418 34.951 89.992 53.217 156.411 37.583
19 40.416 34.961 89.999 53.218 156.411 37.593
20 40.417 34.956 89.985 53.214 156.418 37.609
21 40.422 34.959 89.994 53.215 156.405 37.601
22 40.412 34.956 89.987 53.214 156.407 37.592
23 40.415 34.962 89.987 53.229 156.416 37.601
24 40.420 34.954 89.980 53.219 156.397 37.596
25 40.416 34.948 89.978 53.217 156.413 37.580
26 40.416 34.947 89.981 53.231 156.408 37.583
27 40.419 34.943 89.985 53.231 156.408 37.587
28 40.413 34.951 89.990 53.224 156.395 37.587
29 40.421 34.945 89.970 53.213 156.397 37.593
30 40.420 34.943 89.985 53.217 156.396 37.584
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FIGURE 8. Observation of shape
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TABLE 3. Analysis of the observations

(unit : mm)

Con}rol Rules of lpubllc RMSE Coqtrol Rules of lpubllc RMSE Rermarks
point surveying point surveying
1 6.0 1 9.0
0997 2 12.0 (cor??o-r?mit U0921 2 18.0 (cor?f%?mit
(5.8km) 3 240 00 des)y (13.5km) 3 360 o0 des)y
4 48.0 ¢ 4 73.0 ¢
1 7.2 78.8 1 11.0 104.6
U0998 2 14.5 (all are uo918 2 23.0 (all are
(8.4km) 3 29.0 non—confo 21.4km) 3 46.0 non—confo
4 60.0 rmity) 4 92.0 rmity)
1 9.0 76.2 1 13.0 53.2
U0920 2 18.0 (all are u0922 2 26.0 (all are
(13.8km) 3 36.0 non—confo  (27.7km) 3 53.0 non—confo
4 73.0 rmity) 4 105.0 rmity)
A Ages 0.023melH, V09182 3+ s AEsad] Aes Ad 7 s H
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