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Abstract

The network RTK surveying has been widely used in the field of cadastral surveys in recent years,
and its use is gradually expanding. As a result of the implementation of GPS static surveys by
civilian companies in accordance with the progress of the cadastral surveys and gradual civilian
transfer plans and cadastral surveys, there has been an increase in the number of civilian
companies performing surveys. In this paper, we describe the process of applying the results of
analysis of conformity using the network RTK site calibration function on the local coordinate
system to the GPS static surveying of the cadastral reference points in Anyang city. In addition,
the measurement results of the network RTK site calibration function and the results of the GPS
static surveying network reconciliation in the local coordinate system were compared, and the
performance was determined within 0.04m maximum of RMSE(Root Mean Square Error), and
further study on the application method is needed.

Keywords: Local Coordinate System, Static Surveying, Network RTK Surveying, Site Calibration
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Table 2. Auxiliary Cadastral Triangulation Point

i i Calibration Result (Unit : m
T S Hor.lzontz)l M?x.nmum value ( )
Residual Minimum value . . Horizontal | Maximum value
- Point of Observation R .
KYONGGI_29 0.103 Maximum value Residual Minimum value
KYONGGI_412 0.076 - Donganbo_1 0.012 -
KYONGGI_30 0.059 - Donganbo_2 0.021 -
KYONGGI_410 0.026 Minimum value Donganbo_3 0.009 Minimum value
KYONGG_28 0.039 - Donganbo_4 0.026 Maximum value
KYONGGI_411 0.045 - Donganbo_5 0.013 -
Horizontal Horizontal
Residual Mean 0058 Residual Mean 0016

100 rx|=nt ZEME, H47H H15. 2017



Rl
18
=]
H
-l
ox
B
Hr
ax
mjo
do
st
:

m
)
i}
3
7<

Al
o
>
2
Im

‘ll

=
E
s
o
=)
rx
N
olr
=
ojo
oX
]

TR TRl g, Fthgh FAge the
Table 301 FelalALC

QIIA] SHEAIF W - @ 11552 KA etdate] 4
ELH_EﬂOW A& =2 Alof= B3 118 @loINetwork

%
Rl O}E}E ‘?BM S0l o2t HF0| Ot E= =
O] Th= AATE

Table 3 AREZE 118S 2|22 0)A 7500 &
QRF SHERRIRLAIT W - @] AR =] 4058
ST ST BARRAL S AR =2 4089 71E
EOA0 duker FHEEY] Rol9] B QAR
.032m, Y:0.032m O], Xgko] A< 108 2(-),
O] AL 2478 S (-)01AaL, ALt Al Athigte g
THoIACE

0] & GPS FRI &2
P VERNEEDY &
O xJ0|& HRACE
HEFOT R7A SRlof ALEE =3
T Ul - 9 AR Aa7HEIR= 24
RS AA = @A 10cm oW 2 BE]

mo ow
{0

ol

Da)
i)

O
o o O

>
o

<

Al AlEsh KR =2 14389 4
A1k} X:0.042m, Y:-0.033m

(e}

Table 3. Cadastral Supplementary Control Point
Calibration Result (Unit : m)

pantof obsenation| 1 | e vl
2028 0.020 -
1443 0.025 -
1441 0.025 -
1944 0.043 -
857 0.070 Maximum value
815 0.011 Minimum value
779 0.051 -
1669 0.029 -
1668 0.037 -
1430 0.058 -
1442 0.043 -
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Table 4. Horizontal Calibration Result Summary
(Unit : m)

Root Mean . Observatio
L. Maximum
Division Spuare . n Result
6 Residual .
Error Opinion
Cadastral Defective
Triangulation 0.064 0.103 -
) deviation
Point
Auxiliary
Cadastral 0.020 0.026 Good
Triangulation deviation
Point
Cadastral Good
Supplementary 0.041 0.070 o
) deviation
Control Point
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Table 5. Horizontal Mean Error (Unit : m)

L Mean Error” | Observation
Division
X Y Result
Cadastral )

. . . .1 .248 |1
Triangulation Point 0199 | 0248 | Inconsistency
Al.JX"Iary ;adastral 0.093 | 0.193 |Inconsistency
Triangulation Point

Cadastral
Supplementary 0.032 | 0.032 | Coincidence
Control Point
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Table 6. Unified Control Point Horizontal RMSE

(Unit : m)
Point of AX AY Horizontal
Observation RMSE
U0219 0.005 0.000 0.005
U0220 0.012 0.004 0.013
U0221 0.000 -0.002 0.002
u0227 -0.005 -0.015 0.016

Table 7. Unified Control Point Ellipsoid Height
(AH) (Unit : m)

Point of Noti_ﬁca’fion Sur.veyi'ng
Observation Ellipsoid Ellipsoid AH
Height Height
u0219 87.074 87.063 0.011
U0220 83.318 83.315 0.003
u0221 119.350 119.362 -0.012
u0227 67.255 67.269 -0.014
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Table 8. GPS Static Surveying Equipments and Period

Division GPS Static Surveying
Surveying 2014. 03. 10. ~ 2014. 03. 18.
Period (3 DAYS Surveying)

Trimble 4700 : 7

GPS Receiver Trimble 5700 : 3

Micro-centered L1/L2 : 7
Zephyr : 2
Zephyr Geodetic : 1
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Table 9. Comparison of result on Cadastral
Supplementary Control Point in the local coordinate
system (Unit : m)

Omenvton | AX@ | ave | i
2025 0.00 0.01 0.01
1989 0.04 0.01 0.04
1988 -0.01 0.00 0.02
1933 -0.04 0.02 0.05
1889 0.06 -0.03 0.07
1871 -0.03 -0.02 0.04
1439 -0.05 -0.07 0.08
1663 -0.01 -0.01 0.01
1655 0.04 0.04 0.06
1654 0.04 0.05 0.06
1641 -0.01 0.03 0.03
1067 0.06 -0.06 0.08
0541 0.07 -0.07 0.10
KCB8 0.08 -0.50 0.51
KCB9 0.10 -0.51 0.52
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AFSHEH RMSEZ} 1FE H 89] AL 0.51m, MK 99]
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Table 10. Network RTK Equipments and Period

Division Network RTK
Surveying 2015. 12. O1.
Period 2015. 12. 05.
. Trimble R4
GNSS Receiver FOIF GNSS A30

VEeoR QIeh HA| =g Y At deles
HEEIIT

g

PN OR Y EYT RTK AOIE A=

i)
o
m\l
o rlo
O]I

Ol 7|52 A&ato] FelsiArt.

WA AIE = 2016, 1438, 1664, UW38, 0543 57
= EHCR Al o/d GikE HE5t0] dot
SE HIRlol fIXISH akdk 8, 9Wo] S Sl
1L, UPEH 8, 9 QIRI0fIA 0643 AR =2 B e =

Ol AHA| & 4789] Ag|EH o)A HIFE THA] 7]
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Table 11. Static Survey Results Summary (Unit : m)

Point of Observation
Division KCB 8
X(N) Y(E)
Notification
Coordinate : (C) 436087.36 | 196667.70
4 Points
436087.54 196667.13
Static FIXED : (A)
Survey 5 Points
FIXED : (B) 43608744 | 196667.20
AX \ AY 0.18 057
A)-©
RMSE 0.60
ax | av 0.08 -0.50
(B)-(O
RMSE 051
Point of Observation
Division KCB 9
X(N) Y(E)
Notification
Coordinate : () 435999.77 | 196505.73
4 Points 435999.95 | 196505.17
Static FIXED : (A) : .
Survey 5 Points
FIXED : (B) 435999.87 | 196505.22
ax | av 018 -0.56
(A)-Q
RMSE 0.58
ax | av 010 | -os1
(B)-(O
RMSE 0.52
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Table 12. Network RTK Survey Results Summary Fol, GPS AAISEAE B Qg 2] Fejo) €
(Unit : m) Q a1, ABlA SA 71EE STt QA RIS &
Point of Observation o Qv A Aeo) Fhssict
Division KCB 8 - _ _
0 e O]Z CIA] KCB8, KCBIC] R|QEX]A GPS AKX |2k
Notification BEA 71530 T = RTK AO|E A2|HH0]A 7]
. 436087.36 | 196667.70 _ _ ] -
Coordinate : (C) =9] RMSE %t H21610] Table 130] A2|5HH T
4 Point T} 271, = 7158 RMSE #H0]= 2|0 0.04m OJUjoll&
Calibration | 436087.56 | 196667.18 Al 7 715 E RMSE AT /] 0.04m OJL0IA]
Network A At AFE QA
-RTK : 3
survey | ¢ Sl'tljo'?t 43608748 | 196667.24 1 TS S A= 05433 KCBOE
i ' ' 119)0] 7J2]= OF 2,6Km, UW38(QI 2 38)2 KCBIC]
AX ‘ AY 0.20 -0.52 7413]}‘3 @f 3.9Km, 054331' UW389] 743]*15 34Km=
A)-(C _
WO T rse 056 GPS BAISR BEE 7153 HISS)= RTK AJO|E 2
oo |oxlar] ow 046 250 7159] Fg7 el o 2.6~39Kmo] Ae]
RVSE 048 o] 240] )20 Frk
Point of Observation
Division KCB 9
XN Y® 48
Noé'.f'cat'c?” 43599977 | 19650573 o i
Coordinate : () AR ePEEe JaA nizto|AE] Bl A& RHZAL
4 Point - - -
=ZFO] U] ZF3x]| LB ySYNE==2Xe]Rulp4
Calibration | 435999.98 | 196505.16 =0l ERIRIA sl met GPSEAISe o Eig
e ]z A Z280] BOFK| 11 QOT, AIASKIA 1 28 At
Survey > Point Ak Al EF Q) =5 Bl QPR Addof] 01220] 0]
Calibration | 435999.87 | 196505.24
 (B) Table 13. Comparison of RMSE between 4 points
(A)-(C) AX ‘ Y 021 057 and 5 points by function (Unit : m)
XRMSE v 010 0"61 029 Point of Observation
B0 = == o KCB 8 KCB 9
. vision
AXN) | av® | axN) | avE
RMSE RMSE
A Yet= "o Ar|Eno)A 717] Ag A] Ae] 2
S= O]"_‘_D ] = ] ﬂ ] ] ] = ] i} = . 018 ‘ 057 018 ‘ 056
A7} 7vsohH, Zg|220ld 715 A& 7HsEt 71A g | ST 0,60 0.58
7 2 At EHInh ROt SIRIRE IS 207 ol Point| N- [ 020 | -052 | 021 [ -057
7hsol0] 71 B Ed €8 Al 8o AlgE RTK 0.56 0.61
o} A RMSE 0.60-0.56=0.04 | 0.58-0.61=-0.03
n 008 | 050 | 010 [ -051
USAZI] AL e ol TAFo A< 180 Static —— oo ' ' 5 ‘
o o _ _ 5 . X
_7:3, 16_:1_753]' ’?‘6&— Q}Q}% ‘?’]@' é‘jé} A]Oﬂ]f_‘ SOZQ_L} 11_1'1—3‘6]' Point N- 0.12 ‘ -0.46 0.10 ‘ -0.49
AL EUFEt e de = A= BSARE F RTK 048 0.50
7} 017 E3) ARS Fjot 8t Aoz TTkEr) A RMSE 0.51-048=003 | 0.52-0.50=0.02
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