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Surveying
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Abstract
results about survey of the coastal landfill using automatic VRS-GPS surveying system. GPS is made with

Recent construction in the field of 3D aversion is increasing interest in automation. This study is

GRXI and SHC250 controller. Automatic surveying system is composed of DPS module, geomagnetism sensor,
bluetooth, gimbals, IMU, etc and enables an automatic driving via entered into a route of position. The
developed auto surveying system has installed the front and camera for vertical axis and can grasp situation of
surveying with smartphone in real time. The comparative result between surveyed result with repetition method
auto VRS-GPS surveying system observed surveyed result with VRS-RTK has shown that average error of
x-axis is 0.009m, average error of y-axis, 0.010m and average error of height, 0.002m. This possibility was
confirmed that field application.

Key Words : Coastal Landfill, Automatic VRS-GPS surveying system, DPS module, geomagnetism sensor,
bluetooth, gimbals, IMU
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[Fig. 1] The concept of the VRS-GPS
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[Fig. 2] GPS Auto- Surveying system

[Table 1] Location accuracy of the GRX1 receiver

Location accuracy

: +
- L1412 H : 3mm+0.5ppm,
Precision stop V : 5mm+0.5ppm
measurements L1 only H : 3mm+0.8ppm
V : 4mm+1.0ppm
Quick-stop L1412 H : 3mm+0.5ppm
measurements V : 5mm+0.5ppm
. . H : 10mm+1.0ppm
kinematic L1+L2 V : 15mm+1.0ppm
H : 10mm+1.0ppm

+

RTK Li+L2 V : 15mm+1.0ppm
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[Fig. 4] Gimbal on system boards.
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[Table 2] Result of VRS-GPS survey

8 285679.216 161194.495 6.115
No. VRS 9 285693.421 161194.447 5.815
N E H 10 285705.615 161196.812 5.463
! 285617.886 161244.102 5318 11 285718.088 161192.905 5.117
2 285626.268 161238.856 5.316 12 285730.378 161198.885 4.806
3 285637.879 161234.545 5.324 13 285728.680 161209.572 4.578
4 285646.230 161228.292 5.521 14 285720.046 161219.331 4342
5 285657.339 161223.153 5.560 15 285708.359 161226.721 4.166
6 285659.321 161210.289 5.907 16 285695.917 161229.859 4.400
7 285669.841 161203.073 5.887 17 285681.816 161232.393 4.650
8 285679.227 161194.495 6.117 18 285670.704 161234.198 4.893
9 285693.432 161194.441 5.815 19 285658.465 161240.113 4.955
10 285705.604 161196.811 5.466 20 285644.611 161244.796 4.734
11 285718.078 161192.906 5.118 21 285633.486 161252.657 4.805
12 285730.370 161198.884 4.805 22 285632.234 161257.789 4.789
13 285728.692 161209.572 4.575 23 285630.564 161264.972 4.909
14 285720.057 161219.332 4340 24 285626.733 161276.392 4477
15 285708.359 161226.737 4.164 25 285615.380 161282.829 4358
16 285695.906 161229.861 4.404 26 285604.344 161285.640 4.546
17 285681.806 161232.395 4.652 27 285592.040 161285.296 4.902
18 285670.690 161234.197 4.893 28 285588.961 161273.862 5.344
19 285658.475 161240.112 4.952 29 285605.534 161264.673 5092
20 285644.619 161244.795 4.734 30 285612.409 161253.253 5.355
21 285633.470 161252.647 4.808
22 285632.224 161257.790 4.787
23 285630.555 161264.973 4.909 4. A=
24 285626.740 161276.394 4475
25 285615.322 161282.782 4.350 AESIAAELL oW S} ZH]S AL Bl 7]AS
26 285604.334 161285.640 4.546 gl S 2k 2 st AlA] Z3) 2ke] A sl 7t
27 285592.045 161285.301 4.904 TR LES ZrE R By 9J3h ol R|hv)ho] Zaby
28 285588.950 161273.863 5.345 Aola} 8t 2 Qlr}. RFESAAEL HER} BEFS H|E
29 285605.528 161264.676 5.094 5 72 FPAAZ A E 47 Zol B 2 9lr)h. AAER
30 285612.401 161253.252 5.356 M AED} ZAVE H]RSF Uk Holol|A] ThFSH
A7} o]FolX| AL glon, FAR Fofol| A= Fld
[Table 3] Result of Auto VRS-GPS Surveying 7], Trolu|siASe] ma oz shakal o 7r}l o]=o] ] 3L
N Result of Auto VRS-GPS Surveying AUtk & A= WEE GPS AsSfAAF o et
o N E H WA S AAlsle] VRS S3S 53 QAR
1 285617.897 161244.103 5.320 Foll A= E ASsict. A4 At VRS SEFd|olE
2 285626278 161238.854 5315 £ 7|22 8 GPS AFSYAIAHS] SeFolE et H
3 285637.890 161234.546 5324 2= N +0.012m ~ -0.058m, E +0.016m ~ -0.047m, H
4 285646.241 161228.293 5.521 +0.004m "~ -0.008mo]H, -2 N -0.006m, E -0.001m,
5 285657.348 161223.153 5.561 H 0.000mz UEelgth. VRS ZFHolEE o s,
6 285659.314 161210.297 5.905 GPS A5&9A -9 HolElE BSHORE o= Bt
7 285669.851 161203.074 5.886 Al FLLAHRMSE)ofli= N 0.010m, E 0.009, H 0.002m=
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