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An Analysis on the Results of Cadastral Coordinate Computation of
Urban Control Point for Connection to Cadastral Control Point
-A Case Study of Changwon-si of Kyungnam-

= *
=48

Hong, Sung Eon

Z 8B
2 AdFeds AR7IEHT =AVIEdEE AAEEY THsEe AR AhAIE dde 2 AASAA A
2 A AAA] =AZIEH G2 GPS TS olHE o8t ZAIZIE ] HEt A HFE oS e
sho] Hotth A2 374 A2 BE A4t SIWE o] 83| AXFARE AESHIL o] E 7IE EAZIEH A A
oF vt A3 A3 HEANA AL e 224 SEHY o2 EAH NS &8 7ol A=
Aoz yehyth ok Ao A A Ql 28 el AF =AZIERA LA AAE AR AF STl o]&str] B
= A2o] ARPLE AEdlA B&ste UekS At £3F A Aol gt Abd Aedt ol
HaghE At Fo2 AL SWE AHTEAAL S/WIF A3 Aer vepyith
MHUEO : AHVEH, =AVIEH, ARG EFAL
Abstract
This study aimed at suggesting the possibility of an application that connects cadastral control point and urban
control point. In order to do this, we calculated and analyzed the cadastral coordinate on urban control point by
using the GPS observation data of Changwon-si urban control point (32 points) which was announced based on the
result of global coordinate system. We calculated cadastral coordinate through using three different kinds of
calculation S/Ws, and compared the results of the calculation with the preexisting result of urban control point. The
comparison suggested that the gap between the new results and the existing results is in the range of error specified
by a law. Therefore, the result can be used in cadastral surveying. However, for the safe application in practical
works, we suggested that it would be better to carry out new cadastral surveying and use its result than to use the
result of the current urban control point directly in surveying cadastral. In addition, we suggested that it is necessary
to examine precisely the local station of triangulation. Finally, we recommended that one should use trilateral
network adjustment S/W as one’s calculation S/W.
Keywords : cadastral control point, urban control point, trilateral network adjustment
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A3 TS AFA S FEAL FUSAZE St b0l S Qe %
UPO1 01/04/2007 07:27:45 01/04/2007 17:00:30 9h 32' 45" 1.3271 Vertical TRM39105.00
UP02 01/04/2007 08:09:30 01/04/2007 17:00:30 8h 51' 00" 1.3020 Vertical TRM39105.00
UP03 01/04/2007 07:52:00 01/04/2007 17:00:45 9h 08' 45" 1.2713 Vertical TRM33429.00-GP
UP04 01/04/2007 07:13:30 01/04/2007 17:00:15 9h 46' 45" 1.1065 Vertical TRM39105.00
UP04 01/05/2007 07:06:00 01/05/2007 17:05:30 %h 59' 30" 1.2730 Vertical TRM39105.00
UPO5 01/04/2007 08:03:30 01/04/2007 17:00:45 8h 57' 15" 1.2963 Vertical TRM33429.00-GP
UPO5 01/05/2007 08:50:30 01/05/2007 17:05:45 8h 15' 15" 1.2713 Vertical TRM33429.00-GP
UP06 01/04/2007 08:07:30 01/04/2007 17:01:00 8h 53' 30" 1.0824 Vertical TRM39105.00
UP07 01/05/2007 06:49:30 01/05/2007 17:25:30 10h 36' 00" 1.2519 Vertical TRM39105.00
UP08 01/05/2007 08:55:00 01/05/2007 17:06:15 8h 11' 15" 1.2539 Vertical TRM39105.00
UP09 01/04/2007 08:13:15 01/04/2007 17:11:45 8h 58' 30" 1.3990 Vertical TRMRS8
UP10 01/04/2007 08:18:00 01/04/2007 17:00:30 8h 42' 30" 1.3922 Vertical TRM39105.00
UPI11 01/05/2007 06:25:15 01/05/2007 17:32:45 11h 07" 30" 1.2893 Vertical TRM33429.00-GP
UP12 01/05/2007 07:35:15 01/05/2007 17:58:45 10h 23" 30" 1.0677 Vertical TRM33429.00-GP
UP13 01/04/2007 08:12:30 01/04/2007 17:00:30 8h 48' 00" 1.3677 Vertical TRM39105.00
UPI3 01/05/2007 08:45:00 01/05/2007 17:06:00 8h 21' 00" 1.3351 Vertical TRM39105.00
UP14 01/05/2007 08:24:15 01/05/2007 17:06:15 8h 42' 00" 0.0000 Vertical TRM39105.00
UP15 01/05/2007 08:11:30 01/05/2007 17:06:45 8h 55' 15" 1.4073 Vertical TRM39105.00
UP16 01/05/2007 08:25:30 01/05/2007 17:38:45 %h 13' 15" 0.0000 Vertical TRM39105.00
UP16 01/06/2007 07:38:45 01/06/2007 18:04:45 10h 26' 00" 0.0000 Vertical TRM41249.00
UP17 01/05/2007 08:43:00 01/05/2007 17:05:15 8h 22' 15" 0.0000 Vertical TRM33429.00-GP
UPI8 01/05/2007 08:37:00 01/05/2007 17:43:45 9h 06' 45" 0.0000 Vertical TRMRS8
UP19 01/04/2007 07:44:00 01/04/2007 17:00:45 %h 16' 45" 1.3582 Vertical TRM39105.00
UP19 01/05/2007 08:20:30 01/05/2007 17:54:30 %h 34' 00" 1.2576 Vertical TRM41249.00
UP20 01/05/2007 09:05:30 01/05/2007 17:09:30 8h 04' 00" 0.0000 Vertical TRM39105.00
UP20 01/06/2007 08:07:30 01/06/2007 17:37:00 %h 29' 30" 0.0000 Vertical TRM39105.00
UP21 01/05/2007 08:09:30 01/05/2007 17:06:30 8h 57" 00" 0.0000 Vertical TRM39105.00
UP21 01/06/2007 08:01:45 01/06/2007 17:22:45 9h 21' 00" 0.0000 Vertical TRMRS8
UP22 01/05/2007 08:50:00 01/05/2007 17:06:00 8h 16' 00" 0.0000 Vertical TRM33429.00-GP
UP23 01/06/2007 09:22:30 01/06/2007 17:21:15 7h 58' 45" 0.0000 Vertical TRM39105.00
UP24 01/06/2007 07:56:30 01/06/2007 17:24:15 9h 27' 45" 1.2910 Vertical TRM39105.00
UP25 01/05/2007 08:33:00 01/05/2007 17:05:15 8h 32' 15" 0.0000 Vertical TRM39105.00
UP25 01/06/2007 07:33:15 01/06/2007 18:18:00 10h 44' 45" 0.0000 Vertical TRM33429.00-GP
UP26 01/05/2007 08:20:45 01/05/2007 17:05:45 8h 45' 00" 0.0000 Vertical TRM39105.00
UP26 01/06/2007 08:27:00 01/06/2007 17:22:15 8h 55' 15" 0.0000 Vertical TRM33429.00-GP
uUP27 01/06/2007 08:10:30 01/06/2007 17:22:15 Oh 11' 45" 1.1780 Vertical TRM33429.00-GP
UP28 01/06/2007 06:39:30 01/06/2007 17:47:30 11h 08' 00" 1.2298 Vertical TRM39105.00
UP29 01/06/2007 08:39:00 01/06/2007 17:21:15 8h 42' 15" 1.2148 Vertical TRM39105.00
UP30 01/06/2007 08:03:00 01/06/2007 18:19:45 10h 16' 45" 0.9984 Vertical TRM33429.00-GP
UP31 01/06/2007 08:15:30 01/06/2007 17:22:00 %h 06' 30" 1.2549 Vertical TRM39105.00
UP32 01/06/2007 _08:07:30 01/06/2007 17:40:00 %h 32' 30" 1.3373 Vertical TRM41249.00

F19% 45 20114F 124



A EAT AA H8e F
RSt AAEH AT TE Al4(Session) 1 Al
(Session)T} 1¥ oS FE3lY FhEgo] HzHy
= Aol HEE gttt 18 12 AR
EA7IEdE 2471249 I UeE UERE Aolal
# 2+ ZF A5 Uik BEPEE Yehd Aolch

3.2 EATIEEC] MASXIA Nat AE

EA71EHS] AASAA S AETIA GPS
HAUELE oI GPS BZARL Hels 7]
HejS Ao R 37 Y2YL Bol AAREES

@s Akt dele A5 | [ s v2dele e
(RINEX) (RINEX2h
¥ ¥
PEAE A2 A Age)
A2 SPIEs g
[ [

¥
AR Y 7
BAR sl ke
W
ITRF 434t
AR

a8 2. ArAT 5EE

EAZIER Y] XA FE it 24 131

F=stoinh. EA Y Yatl "GPSe| &Jgt 7%
&ALl sk GPS9de] Alesas 4
09 B WS ostha, Jal wSAY 7 7t
7t FEAHEY GPS AAIEZA 27 o4t
WGS84 #3xghs 712 7IAdsiAe sk, 1 o
=9 71dsiA wim A 7AiM elA Fetei Rl
WGS84 IS AR3lo] Lxjdoz sttt -
g=fol ok

wreba] 2H}tAe] ot GPS WEALE AelE 9t
o Iy 29} Zo] IFAY FH9 CHNG(HS),
PUSN(F-4D), JINJ(%15), TEGN(HHTY) 5 GPS AFA
Sa 4A7)2E of85to] GPS BSH|olEE A2ttt

2o e

P deAde EA712 0] GPS BEHolE S BEX
of F9]e] CHNG(#4). PUSN(AD, TINI(RI%)
TEGN(THT) 5 GPS AR TE4 47]40] WGSS4 2}

g 7112 stol Loz siAstEch 71 4s
2 913 GPS $14 A=abE GPSAA|TEA0L B2
A7k ARt B 30km7} W ArIdol W mel
sfo] IGSOA B3t 5 oF 119 ol 2Hgato] 24)
Aoz wEsk= SP3(IGS Final Orbit)S o] &3+gTh
NSNS Slat 2AoR MEzke UHH O 15°]
Aypo] QVRRE: ARgSgOm, 7148 Aol et
o) 20°7B9 E2kS 2T T 32 718
WS ekl ol

:,_EI 3 7] ‘jz‘;H/K EQ-E

S M A I A



132 4
2 3. 7144 A
A B 71 Aol 3l 73 |WIE| 71 24T RMS | Al |4 | 714l Aol |8 3| Bl | 7] 24 RMS
PUSN|UP19|33925.410m| fixed |12.1| 1.576 |0.016m| CHNG |UP01|21450.460m| fixed |10.6| 1.325 [0.014m
PUSN|UP19|33925.411m| fixed [10.8] 1.957 |0.016m|CHNG |UP02|23534.989m| fixed |13.4| 1.144 |0.013m
PUSN|UP01|45429.610m| fixed |10.3| 1.576 |0.015m| CHNG |UP03|26457.995m| fixed |13.6| 1.909 [0.018m
PUSN|UP02(42042.156m| fixed [16.9| 1.235 |0.013m|CHNG |UP19|35542.516m| fixed |14.5| 1.376 |0.015m
PUSN|UP03|38193.341m| fixed |12.0 1.988 |0.018m|CHNG [UP19|35542.516m| fixed |12.3| 1.719 |0.015m
PUSN|UP04/44599.582m| fixed [14.1| 1.699 |0.015m|CHNG |UP04|23485.693m| fixed |11.6| 1.644 |0.015m
PUSN|UP04/44599.577m| fixed [20.0] 1.572 |0.014m|CHNG |UP04|23485.699m| fixed |22.7| 1.398 |0.014m
PUSN|UP05|40201.699m| fixed |17.8| 1.304 |0.014m| CHNG |UP05/25981.908m| fixed |20.3| 1.249 [0.014m
PUSN|UP05/40201.698m| fixed [19.0] 1.226 |0.014m|CHNG |UP05|25981.905m| fixed |17.0| 1.119 |0.013m
PUSN|UP06|35644.432m| fixed |13.9| 1.871 |0.016m|CHNG [UP06|28923.768m| fixed |15.6| 1.851 [0.016m
PUSN|UP09|35482.813m| fixed [49.8] 1.333 |0.015m|CHNG |UP09|31044.170m| fixed |30.6| 1.295 |0.015m
PUSN|UP10[33297.818m| fixed |11.3| 2.169 |0.016m|CHNG [UP10|31812.651m| fixed |11.1| 2.034 |0.016m
PUSN|UP13|36947.039m| fixed |13.0| 2.340 |0.018m|CHNG |UP13|31172.314m| fixed |11.4| 2229 [0.017m
PUSN|UP13|36947.039m| fixed [12.0| 2.233 |0.017m|CHNG |UP13|31172.313m| fixed |11.6| 2.032 |0.016m
PUSN|UP11|43914.043m| fixed |10.6| 2.350 |0.020m| CHNG |UP26/41269.826m| fixed |17.6| 0.945 [0.012m
PUSN|UP07|44342.766m| fixed [13.7| 2.591 |0.018m|CHNG |UP26|41269.830m| fixed |15.3| 1.861 |0.017m
PUSN|UP26|33672.674m| fixed |23.0/ 1.167 |0.013m|CHNG [UP07|26331.286m| fixed |12.8| 2.542 |0.018m
PUSN|UP26/33672.661m| fixed [25.2| 1.827 |0.017m|CHNG |UP08|27943.584m| fixed |15.6| 1.570 |0.015m
PUSN|UP08|40972.835m| fixed [14.4| 1.765 |0.016m|CHNG |UP11|28733.899m| fixed |10.0| 2.148 |0.019m
PUSN|UP12|41340.876m| fixed |10.9| 1.532 |0.015m| CHNG |UP12|28893.685m| fixed |11.3| 1.400 |0.014m
PUSN|UP14/40738.847m| fixed [14.7| 1.043 |0.012m|CHNG |UP14|32746.958m| fixed |15.6| 0.895 |0.01lm
PUSN|UP15|37880.132m| fixed |23.7| 0.964 |0.013m|CHNG [UP15|33230.642m| fixed |14.1| 0.819 [0.012m
PUSN|UP17|39405.872m| fixed [14.4| 0.938 |0.013m|CHNG |UP16|33824.931m| fixed |25.1| 0.756 |0.01lm
PUSN|UP18|35994.954m| fixed |11.9] 1.333 |0.015m|CHNG [UP16|33824.932m| fixed |17.0| 1.340 |0.015m
PUSN|UP20|38631.750m| fixed |19.3| 1.118 |0.012m| CHNG |UP17|34720.142m| fixed |12.0| 0.812 ]0.012m
PUSN|UP20|38631.748m| fixed [18.8] 1.247 |0.014m|CHNG |UP18|36345.976m| fixed |14.8| 1.176 |0.014m
PUSN|UP21|36732.190m| fixed |25.0 1.264 |0.013m| CHNG |UP20|36787.884m| fixed |17.2| 0.809 [0.011m
PUSN|UP21|36732.186m| fixed [10.6| 1.226 |0.015m|CHNG |UP20|36787.882m| fixed |18.9| 1.274 |0.014m
PUSN|UP22|34797.961m| fixed |20.1| 0.932 |0.013m|CHNG [UP21|37273.387m| fixed |12.0| 1.020 |0.012m
PUSN|UP25|35335.387m| fixed [13.7| 1.456 |0.016m|CHNG |UP21|37273.380m| fixed |10.8| 1.185 |0.015m
PUSN|UP25|35335.379m| fixed [12.8] 1.626 |0.016m|CHNG |UP22|39305.207m| fixed |15.3| 0.795 |0.012m
PUSN|UP16|41677.384m| fixed |15.0 1.139 |0.013m| CHNG |UP25/39981.996m| fixed |15.0| 1.311 [0.015m
PUSN|UP16/41677.386m| fixed [20.5| 0.929 |0.012m|CHNG |UP25|39981.993m| fixed |11.9| 1.679 |0.018m
PUSN|UP32|33615.585m| fixed |19.3| 1.268 |0.014m|CHNG [UP32|44166.753m| fixed |15.6| 1.327 |0.014m
PUSN|UP23|40892.238m| fixed [10.8] 1.305 |0.014m|CHNG |UP23|38839.723m| fixed |26.7| 1.460 |0.015m
PUSN|UP24(38911.422m| fixed |11.8] 1.605 |0.016m|CHNG [UP24|38454.288m| fixed |10.9| 1.709 |0.017m
PUSN|UP27|42458.499m| fixed |16.4| 1.888 |0.017m| CHNG |UP27/40033.911m| fixed |10.9| 2.094 [0.018m
PUSN|UP30|32775.933m| fixed [24.8] 2.452 |0.018m|CHNG |UP30|43097.001m| fixed |13.2| 2.523 |0.019m
PUSN|UP29|34870.684m| fixed |14.8| 2.816 |0.018m| CHNG |UP29/42760.957m| fixed |14.9] 2.750 [0.018m
PUSN|UP28|39817.876m| fixed [11.2| 1.709 |0.015m|CHNG |UP28|41970.214m| fixed |12.5| 1.699 |0.015m
PUSN|UP31{44294.423m| fixed |12.7| 1.529 0.015m|CHNG [UP31|41428.626m| fixed |10.2| 1.682 |0.015m
= Aol Al B A vl ogAel At Y, AZ, 2] w38 919l [1IPPMx2D(D:

2 molon ¥ 3L 1 AT kel JAHPUSN), %
1§(CHNG) AP &40} EA|7|1241F 7| 454 2t
2 UEpd ol w3t 714l st uwe)
712l S 589 Z1 sl ofat AX, A

F19% 45 20114F 124

A=) (km)] OlUmA e,
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AH AT AA BEE 1T BAVIEHY AHHE Qe BA

o] Zepst 7]4o] 98 = g
B BYA I oS FYstel 1 xS 2
sl RS PSR FIHE Fol 27 e 714
s,

A 714

o2
e
RS

&

i
oN
o

ol2 EANE 057} 5

AASERA

3.2 EA|7|EXO| Mt 2
=g £A7|Z2Ae GPS TEglo|go] tia) 714
a3t B2 A4S B9 HFHoe AEH ITRF

133

FHEE vug 23 F 59 Po] XF3E2 RMSE=
+0.0049m, YZ3E2] RMSEE +0.0028m& AlZw] o]
ul$- Fotck FAH R fEofA 0.00012"~
0.00019”, Zmo] AL 0.0”~0.00028", EFLA| o) A]
0.0032m~0.0243m2]  x}o]E UER|QIT: 3L
GRS80 EfdAle] o Fyzbws vluwgt An FA
X)ellA 0.0036m~0.0061m, ZA(Y)oI4 0.0m~
0.0074mE  YERflCH, B HEei=
0.0036m~0.0092m = AFEE o] A k= w4
2RE Ao YEHT<E 4, 5>

H 4, AASAA LA/ 0ef A4 7te] H| 1 (GRS80_ITRF)

o AAZA A TA&3E GRS80 AASA A AE2E GRS80

oo ol Ar eI 1 o= e ER A 2L
UPO1 | 35°22'10.14030"N | 128°36'12.67893"E | 40.0537 | 35°22'10.14048"N | 128°36'12.67878"E | 40.037
UP02 | 35°22'11.74344"N | 128°38'36.22779"E | 45.0729 | 35°22'11.74357"N | 128°38'36.22759"E | 45.052
UP03 | 35°22'04.65661"N | 128°41'17.00696"E | 38.8842 | 35°22'04.65673"N | 128°41'17.00715"E | 38.870
UP04 | 35°20'55.98798"N | 128°36'18.07937"E | 51.9913 | 35°20'55.98814"N | 128°36'18.07922"E | 51.973
UP05 | 35°21'00.14406"N | 128°39'22.30252"E | 47.4913 | 35°21'00.14424"N | 128°3922.30280"E | 47.484
UP06 | 35°2126.02280"N | 128°42'46.73190"E | 38.8411 | 35°21'26.02295"N | 128°42'46.73186"E | 38.824
UP07 | 35°19'02.32193"N | 128°35'53.48366"E | 51.6867 | 35°19'02.32210"N | 128°35'53.48358"E | 51.668
UPO08 | 35°19'01.97278"N | 128°38'09.98552"E | 74.6893 | 35°19'01.97296"N | 128°38'09.98547"E | 74.665
UP09 | 35°19'11.79803"N | 128°41'57.15738"E | 33.4946 | 35°19'11.79821"N | 128°41'57.15753"E | 33.471
UP10 | 35°20'01.68069"N | 128°43'46.86464"E | 34.0213 | 35°20'01.68087"N | 128°43'46.86461"E | 34.004
UP11 | 35°17'36.90194"N | 128°35'51.94208"E | 89.8425 | 35°17'36.90209"N | 128°35'51.94216"E | 89.829
UP12 | 35°18'13.96114"N | 128°37'42.86969"E | 49.5448 | 35°18'13.96131"N | 128°37'42.86978"E | 49.529
UP13 | 35°18'18.10521"N | 128°40'41.32975"E | 38.4527 | 35°18'18.10539"N | 128°40'41.32970"E | 38.435
UP14 | 35°15'54.80226"N | 128°37'43.86305"E | 106.4867 | 35°15'54.80239"N | 128°37'43.86300"E | 106.468
UP15 | 35°1627.05065"N | 128°39'41.44230"E | 46.7203 | 35°16'27.05080"N | 128°39'41.44226"E | 46.704
UP16 | 35°15'02.15363"N | 128°37'02.64663"E | 68.1260 | 35°15'02.15378"N | 128°37'02.64657"E | 68.113
UP17 | 35°15'02.81527"N | 128°38'32.61933"E | 52.6637 | 35°15'02.81540"N | 128°38'32.61936"E | 52.652
UP18 | 35°15'01.68230"N | 128°40'47.62735"E | 81.5646 | 35°15'01.68247"N | 128°40'47.62743"E | 81.547
UP19 | 35°1620.51764"N | 128°42'18.09229"E | 74.4555 | 35°16'20.51781"N | 128°42'18.09229"E | 74.446
UP20 | 35°13'59.86190"N | 128°39'01.65072"E | 52.0601 | 35°13'59.86203"N | 128°39'01.65066"E | 52.047
UP21 | 35°14'13.12971"N | 128°40'16.80078"E | 77.6164 | 35°14'13.12987"N | 128°40'16.80078"E | 77.604
UP22 | 35°13'32.68614"N | 128°41'33.79990"E | 82.9350 | 35°13'32.68626"N | 128°41'33.80004"E | 82.927
UP23 | 35°12'18.74260"N | 128°37'37.44915"E | 64.7812 | 35°12'18.74277"N | 128°37'37.44900"E | 64.768
UP24 | 35°12'57.19853"N | 128°38'52.79072"E | 34.2692 | 35°12'57.19868"N | 128°38'52.79064"E | 34.260
UP25 | 35°12'58.69974"N | 128°41'14.30133"E | 68.6749 | 35°12'58.69987"N | 128°41'14.30133"E | 68.666
UP26 | 35°12'41.68864"N | 128°42'21.56542"E | 106.7813 | 35°12'41.68877"N | 128°4221.56541"E | 106.773
UP27 | 35°1122.14313"N | 128°36'42.12246"E | 63.8622 | 35°11'22.14326"N | 128°36'42.12246"E | 63.859
UP28 | 35°10'47.45421"N | 128°38'33.24367"E | 162.0722 | 35°10'47.45440"N | 128°38'33.24351"E | 162.064
UP29 | 35°11"29.31175"N | 128°41'4338424"E | 67.9397 | 35°11'29.31192"N | 128°41'43.38418"E | 67.935
UP30 | 35°11'52.95208"N | 128°43'03.12297"E | 181.9242 | 35°11'52.95221"N | 128°43'03.12303"E | 181.931
UP31 | 35°1020.08607"N | 128°35'39.38657"E | 31.8517 | 35°10'20.08625"N | 128°35'39.38641"E | 31.841
UP32 | 35°11'01.81377"N | 128°42'38.72659"E | 120.8806 | 35°11'01.81393"N | 128°42'38.72662"E | 120.889
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EAH o] 22 XAtk B1H BAS Bl
AUA o] ST S A

HUA T % 519) Ao )
o Aol Age EAEAIIA AR A2 % el
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134 zAA
B 5. AASAA LAdzel AE/4d3e] v (GRS80_H HA} ) (&1 - m)
- MAZSAA LA Z3E_GRS80 MASAA ArEFE GRS80 A3
= X Y X Y AX AY AXY
UPO1 -291841.0020 -36030.4057 -291840.996 -36030.410 -0.0060 0.0043 | 0.0074
UP02 -291805.3800 -32406.5533 -291805.376 -32406.558 -0.0040 0.0047 | 0.0062
UP03 -292037.4946 -28348.6422 -292037.491 -28348.637 -0.0036 | -0.0052 | 0.0063
UP04 -294126.8399 -35903.1968 -294126.835 -35903.200 -0.0049 0.0032 | 0.0059
UP05 -294016.1054 -31251.1364 -294016.100 -31251.129 -0.0054 | -0.0074 | 0.0092
UP06 -293234.9951 -26087.0866 -293234.991 -26087.088 -0.0041 0.0014 | 0.0043
UP07 -297627.3903 -36538.4445 -297627.385 -36538.446 -0.0053 0.0015 | 0.0055
UP08 -297651.4701 -33090.4834 -297651.464 -33090.485 -0.0061 0.0016 | 0.0063
UP09 -297367.9119 -27351.2673 -297367.906 -27351.264 -0.0059 | -0.0033 | 0.0068
UP10 -295838.5822 -24575.9961 -295838.577 -24575.997 -0.0052 0.0009 | 0.0053
UP11 -300259.7600 -36588.0656 -300259.755 -36588.063 -0.0050 | -0.0026 | 0.0056
UP12 -299128.5819 -33780.9666 -299128.577 -33780.964 -0.0049 | -0.0026 | 0.0055
UP13 -299016.6317 -29271.9593 -299016.626 -29271.960 -0.0057 0.0007 | 0.0057
UP14 -303417.3430 -33771.9182 -303417.339 -33771.919 -0.0040 0.0008 | 0.0041
UP15 -302434.1259 -30796.6071 -302434.121 -30796.608 -0.0049 0.0009 | 0.0050
UP16 -305035.9315 -34819.9554 -305035.927 -34819.957 -0.0045 0.0016 | 0.0048
UP17 -305024.0208 -32545.3317 -305024.017 -32545.331 -0.0038 | -0.0007 | 0.0039
UPI18 -305070.5873 -29132.3921 -305070.582 -29132.390 -0.0053 | -0.0021 | 0.0057
UP19 -302648.1013 -26838.1780 -302648.096 -26838.178 -0.0053 0.0000 | 0.0053
UP20 -306966.7477 -31818.2368 -306966.744 -31818.238 -0.0037 0.0012 | 0.0039
UP21 -306564.3459 -29916.6548 -306564.341 -29916.655 -0.0049 0.0002 | 0.0049
UP22 -307816.9761 -27973.6167 -307816.972 -27973.613 -0.0041 -0.0037 | 0.0055
UP23 -310075.3146 -33959.0399 -310075.309 -33959.044 -0.0056 0.0041 | 0.0069
UP24 -308897.1268 -32049.1122 -308897.122 -32049.114 -0.0048 0.0018 | 0.0051
UP25 -308862.8338 -28469.9955 -308862.830 -28469.995 -0.0038 | -0.0005 | 0.0038
UP26 -309392.2769 -26770.3683 -309392.273 -26770.368 -0.0039 | -0.0003 | 0.0039
UP27 -311814.2416 -35365.3171 -311814.238 -35365.317 -0.0036 | -0.0001 | 0.0036
UP28 -312893.8268 -32557.8586 -312893.821 -32557.863 -0.0058 0.0044 | 0.0073
UP29 -311619.8791 -27742.9017 -311619.874 -27742.903 -0.0051 0.0013 | 0.0053
UP30 -310897.2888 -25723.5432 -310897.285 -25723.542 -0.0038 | -0.0012 | 0.0040
UP31 -313720.3785 -36960.3027 -313720.373 -36960.307 -0.0055 0.0043 | 0.0070
UP32 -312471.4911 -26345.2758 -312471.486 -26345.275 -0.0051 | -0.0008 | 0.0052
RMSE +£0.0049 | +0.0028
4, TAZ|EHQ X|HztE Mt AE U 2N WHEo] §lil 50| w2 AE SAFeE Adst
At} oo R B A 7| x-S A
41 ZA7|IEHo X[XNztE Mot AE ARERE ARZEE A 70 A A4 o2 ojvlst
2 dFoie FHHoR A EESA D FH A2 o AT, 80 o]F A W AUz Aof o3t
Aol digh JodaE Bst & Aot 22 A4S Al 23" AZEE AeAdFoz sk
Akl o]E 7|22 EAVERY AHFEE s ol T2 A AAS AW At F 27879 A4
ARE - EAsto] Bz k9Tt o] sl %dx—i o8 Hol A=, o]Fofx AU A5t 24
FAA Aol Aat AHe Bstol At FEet A 23S HEFow AHsirh o] A4S vRe
ZPRE AR eR Adsqitt 18al EAI7ER 0] ZEAX]of x|t Q= F 1979 EA7|ER o s}

o IS ihEsto] Bt =AZIEA ) AAFEE A
s AEstr] 9l 7P gRr o o] gsl= HERY
HZ29] 3119l Bursa-Wolf HHof] o5 7H HIRS:
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SIWEZ @A A[ARofol| A Aoz gol o]g%
A Sl st

A2 AT HEASE S/WE 19981 & 2] A1 of| 4]
7hgste] AJARopoll Al ARESIAL Sl Z1S= Bursa-
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7 glont, Waol wel 3uHGAY HEUY] Hol
O|ET, ARFGUSZARA EE 6WGHS
BREZSH WIS G - Uk B9 2|22
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pdENEEEREERE
HSTEE NE
HESD HE
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HEmZIE =58
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[ emsiez ]
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sghe] wfol(aX Aol shiy Aol

A 2] A A9E BHFEE o= oy gy
ole]2 T 4= qlrt. HHHE(x, y) 9] Aol TR
ol o Aol A7 7hssith A
AR RH DA (2, y, 2) Aol =R, Hed
Aol A8 WA )= 5] Aljte] glth &,
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FHgE S UEbd ot TR A AR XA A
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AP 23 A4F S/Wi= GPS o] 28] 9-2luet
A AASF7IEHe] vl (Bessel) 0 FLANLES
flste] KA AGHoA ARt Aoz Hapeh FH
£, Aleolerd Fo] WREES $5to] GPS =
A=E wlAA o FHA R skl Qlck AR el
daelES GPS H53o MASARES ol-85to]
A7 1A DAY AHE — 3 AAARE B
of A7 — Hxt #EFHEA = FEA el 7k
‘AolsFdel e AY Fes 285t BHR
FAE ALKGPS HHAZ]) — AASAA(ITRF)2}
A A F3E A (Bessel)7H] 7-Hmztutetn|€E o] 835}
o 2RALTl Bagt mAHe] IR S > FHa
Aol ot FAFE AT BA w07 o]Fof
AeHAS L=, 2007). 3 62 At ARG 127 9]
A A UEhd Aol & 7S 44 3%RY
SIWE o]gsto] AF=3t Z=A7|ER o] A4 At
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136 A9
H 6. FUAU A4 AMS d%

sa | =W | WME | BA | 94 | SAHEm) | FAHEm) | E3H) LA

4 upik | 412 w40 | B | 193,581.52 | 170,117.30 | 126.97 7274
E2(4) | uhik | 405 A5 | % | 190,629.52 | 161,631.35 | 53.50 80474
A7 | 24 7258 | B | 186,177.62 | 16529854 | 146.00 81414
A7 | opik 7158 | B | 18859113 | 162,913.63 | 133.12 80414

4 upik | 402 7159 | FE | 193,58741 | 158,635.73 | 198.73 R EN
A7 | opik 159 | BH | 186,459.24 | 163,002.95 |  89.13 80414
A4 el 74993 | B | 19583590 | 163,570.61 | 104.61 814354
4 upik | 406 7136 | B | 192,399.92 | 162,851.65 | 192.56 R E
2 A | M| A3 | FE | 196,032.00 | 171,941.36 | 566.67 R E

4 upsl | 408 7H9 | R | 188,415.55 | 164,209.46 | 186.94 | EXZA804¥EHY)
A | opab 33 | BH | 189462.14 | 165489.40 | 280.35 81474
4 upsl | 415 41 | F5 | 192,789.83 | 172,679.42 | 180.16 72A14
B 7. BAZ|EHS AAHE A (&1 2 m)
i LGO S/W Datum&Map A A A7 HEgt APH A A A

ne X Y H X Y X Y
UP14 | 196274.068 | 166169.757 | 77.4286 | 196274.036 | 166169.782 | 196273.950 | 166169.750
UPIS | 197257.230 | 169145.146 | 17.6265 | 197257.211 | 169145.177 | 197257.110 | 169145.090
UP16 | 194655472 | 165121.661 | 39.0584 | 194655432 | 165121.691 | 194655380 | 165121.670
UP17 | 194667.320 | 167396.343 | 23.5774 | 194667.297 | 167396364 | 194667.250 | 167396.310
UPI8 | 194620.662 | 170809.356 | 52.4424 | 194620.663 | 170809.373 | 194620.610 | 170809.270
UP19 | 197043.165 | 173103.640 | 453246 | 197043.154 | 173103.684 | 197043.060 | 173103.540
UP20 | 192724532 | 168123.420 | 22.9488 | 192724.515 | 168123435 | 192724.500 | 168123.360
UP21 | 193126.888 | 170025.058 | 48.4945 | 193126.888 | 170025.064 | 193126.860 | 170024.970
UP22 | 191874.153 | 171968.147 | 53.7915 | 191874.193 | 171968.118 | 191874.190 | 171967.980
UP23 | 189616.011 | 165982490 | 35.681 | 189615.925 | 165982525 | 189615.970 | 165982.480
UP24 | 190794.128 | 167892.505 5.1542 | 190794.099 | 167892517 | 190794.120 | 167892.440
UP25 | 190828313 | 171471.718 | 39.5238 | 190828.323 | 171471.709 | 190828.340 | 171471.570
UP26 | 190298.822 | 173171.374 | 77.6217 | 190298.837 | 173171360 | 190298.850 | 173171.200
UP27 | 187876.972 | 164576.205 | 34.7764 | 187876.990 | 164576.184 | 187877.060 | 164576.170
UP28 | 186797.349 | 167383.685 | 132.961 | 186797.331 | 167383.676 | 186797.420 | 167383.610
UP29 | 188071.212 | 172198.767 | 38.782 | 188071.205 | 172198.763 | 188071.260 | 172198.610
UP30 | 188793.769 | 174218.180 | 152.7727 | 188793.776 | 174218.174 | 188793.810 | 174218.000
UP31 | 185970.829 | 162981.162 2.7786 | 185970.843 | 162981.128 | 185970.940 | 162981.140
UP32 | 187219.555 | 173596406 | 91.7114 | 187219.550 | 173596399 | 187219.610 | 173596.230
4.2 ZAJ|EHS| XXztE gt M4E 2Y HoR 25 Fout Y& k= uihe A< 8>

A2 EA71E0] A AR Adatel disf] 71 1L
AE EA7]E(bessel id2h o] F320} T H]ulEA]
sto] Hokth WA LGO S/WE o83 A X&x 9]
RMSEX +0.033m, Y&}32] RMSEX: +0.064m=z Ak
20| b= Fosioitk AH AT FHEHE S/W
2 o]43t A7 XF T RMSEE +0.037m, YZHO|
RMSE+= +0.063mE AFEE|o] LGO S/WE o83t 2
e} FAFSECE 2o ARrolA ol ARSIl Q=
AAS AL SIWE 0]83F A3 X&) RMSE=
+£0.065m, YRHE2] RMSEE £0.010mE X9 2= A}

F19% 45 20114F 124

ol 2 AUGEZE ] FH)= Y ZF -
SREAL Y A2 B MBI TSR G B
A AESER AP AHE2EF Y] 5
o2l 15emE WEA|E a3 Afolck

wehi] PO RE B BAVIEHE AHZe
g 7HsHol Ut R0 ekt ok A4 ey
2ol g2 oML theTt 2o S| Istol
Hislor & Ao Holth WA, AW EA71EHY
T4 Q] A EEe] ol AFATIA etk
o] FRsAe 5] glrka Helck et 34t



Q71283 A 4 Y3 =AVEH HHE JIikE By 137
H 8, TAIZ|EHY A¥zE A& vl (4] : m)

- LGO S/W Datum&Map XA+ gt AHYERAA

He AX AY AXY AX AY AXY AX AY AXY
UP14 -0.042 -0.001 0.042 -0.041 -0.011 0.042 0.070 0.000 | 0.070
UP15 -0.044 -0.018 0.047 -0.057 -0.040 0.070 0.070 0.000 | 0.070
UP16 -0.028 0.004 0.028 -0.023 -0.003 0.023 0.070 0.000 | 0.070
UP17 -0.022 -0.016 0.028 -0.027 -0.027 0.038 0.060 | -0.010 | 0.061
UP18 -0.005 -0.044 0.044 -0.033 -0.062 0.070 0.060 | -0.020 | 0.063
UP19 -0.039 -0.039 0.055 -0.062 -0.081 0.102 0.060 | -0.010 | 0.061
UP20 -0.003 -0.030 0.030 -0.009 -0.038 0.039 0.070 | -0.010 | 0.071
UP21 0.007 -0.036 0.037 -0.016 -0.056 0.058 0.070 | -0.020 | 0.073
UP22 0.052 -0.107 0.119 -0.007 -0.079 0.079 0.060 | -0.010 | 0.061
UP23 -0.003 -0.011 0.012 0.028 -0.022 0.036 0.060 | -0.010 | 0.061
UP24 0.007 -0.035 0.036 0.011 -0.039 0.041 0.070 | -0.010 | 0.071
UP25 0.033 -0.086 0.093 0.004 -0.076 0.076 0.060 0.000 | 0.060
UP26 0.036 -0.108 0.114 0.006 -0.095 0.095 0.060 | -0.010 | 0.061
UP27 0.026 -0.013 0.029 0.047 -0.011 0.048 0.050 0.010 | 0.051
UP28 0.036 -0.043 0.056 0.054 -0.041 0.068 0.060 0.010 | 0.061
UP29 0.038 -0.094 0.101 0.031 -0.089 0.094 0.070 0.000 | 0.070
UP30 0.034 -0.115 0.120 0.020 -0.107 0.109 0.060 | -0.010 | 0.061
UP31 0.039 -0.006 0.040 0.070 0.002 0.070 0.050 0.000 | 0.050
UP32 0.042 -0.110 0.118 0.038 -0.104 0.111 0.070 0.000 | 0.070
RMSE +0.033 +0.064 +0.037 +0.063 +£0.065 | +0.010

AAIE AF AHST ol8sl7] Hiks ol &
ol A4S 712R AFAIE el o] g 7]
22 A ST olgsljor Kt gl vtz g8
T e Ao HeEn oA Eel, 7)€ EAVIEH
AL FEsittale s olF AH ol8sh] M=
ME2o] AFGIE A3l olE ol = HelshdA
& FEok= Aol 7P A Ao Heln:
EZE A1 22 e QEsk] fsiMe A1AA
T bzl Qlof wAlAo® A AFzol| digt et
IS okl At Fadt HE SR § ol
7|22 EAZ|EHS] AAREE AAEske do] W
EA ded Jlor ddEn ZoR AxEeRt 2}
ol FA| eyt Ao A=A ALE S/IW7H

Y AfolA] o] ARSIl Y= B olar E3t Al
o7 it ofsay] wite] o] WS Aeeh= 2
o] FHAY Aew Hri.

5, 4 B

B QoA AAv)EdT B/ EEe A - B
20 154 AN FANE ooz A
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