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Development of Coordinate Transformation Tool for Existing Digital Map
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Abstract

This study deals with development of transformation tool for transformation of digital map coordinates systems
using by the best fit transformation parameters which are determined between the local geodetic datum and
geocentric datum (ITRF2000) in Korea and distortion modelling derived from collocation method. We used 107
control points as a common points. For analyzing the derived parameters, another 83 common points are tested.
Finally, the best fit parameters are determined from Molodensky-Badekas model after considering the RMSE,
maximum value, minimum values, and 95% confidence interval of residuals. after transformation of best fit
parameters and distortion modelling, we could develop trasnformation tools with advenced accuracy. so it is
possible to perform on transformation of digital map with scale 1:5000. and we tested accuracy eveluation
through analysis between transformation results and field results of GPS observation.
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(Wolfrum)®. @ ¥ Krakiwsky-ThomsonE @l st F FX71&3te Ag geprgE Albs
A Agg gAgugE AAs7] Y8l 1074 S A, ISP Aodvigdart #33 8379
7NNERES FENGE Y3l EA3H 8339 dHolg FoA ¥ Fo Hoje} GPS HolHZR
Bl A48 ITRF2000 & ¥ kel AthA el zol7F 5m o]4 AA LAHE 7|FHEL #1352 AAS)
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Bursa-Wolf Molodensky-Badekas Veis
AX AY YAVA AX AY A4 AX AY A4
Max Differ.(m) | 1.972 3.001 2.960 1.972 3.001 2.960 1.972 3.001 2.960
Min Differ.(m) | -4.115 | -2.161 | -2.860 | -4.115 | -2.161 | -2.860 | -4.115 | -2.161 | -2.860
Average(m) 0396 | -0.782 | -0.279 | 0396 | -0.782 | -0.279 | 0.396 | -0.782 | -0.279
STD.(m) 0783 | 0815 ; 0918 | 0.783 | 0815 | 0918 | 0.783 | 0815 0918
RMSE(m) 0.879 1.133 | 0960 | 0.879 1.133 | 0960 | 0.879 1.133 0.960

%L
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Confidence
+0.176 | +0.183 | +0.206 | £0.176 | +0.183 | £0.206 | £0.176 | +0.183 | 20.206
Interval (95%)
Krakiwsky-Thomson Affine(Wolfrum)
TR

AX AY Y/ axX AY a4

Max Differ.(m)| 1.787 | 3.004 | 3175 | 1532 | 3657 | 4.423

Min Differ.(m) | -4.092 | -2.065 | -2.703 | -4.172 | -1.397 | -2.597
Average(m) 0.497 | -0.770 | -0.210 | 0.297 | -0.455 | 0.152

STD.(m) 0.827 0.797 0.901 0.780 0.804 0.937
RMSE(m) 0.966 1.112 0.925 0.830 0.919 0.946
Confidence

+0.186 | +0.179 | £0.203 | +0.175 | 20.181 { +0.211
Interval (95%)

E A7 FEAole 7|FL SmE ZAAT AL Bursa-Wolf 299 AL 1~-2me AHEL,
Molodensky-Badekas 299 %% 4~5m (http://www.gsi.go.ijn/PCGIAP/98wg/98wg1/guidelines_transf
pdb), 28z, A2 13 X% HEHE 83%(1. 5m) (FHEA Y, 19948 n# sl 73@93‘:}. ®1&
570 w3 E’-Eilé o] &3l V|FH WIS FY3 F 7 2dd FAXE vEpdTh E 1A BE bt
o o] 3ad AT aX, AY, AZ9 AUAEQA ol FAA FX& Bursa-Wolf, Molodensky
-Badekas % Veis 299 ZA#7t 5Y & EJdom, 10 HFHvHE o8¢ F 2L 77eng 2
d3tE 4z g2 goz JeEut. 5% AFE #3& nelske 3¢ Krakiwsky- Thomson 2 9ol
3709 79eiu]E 2do) n]d] AXWEogE +0010m7F 2 wHHe AYE +0.004m, AZE 0.003mAE
Zo=E 235 YRR, 13, 2 2dd RMSES w2 & 433 A3 Affine(Wolfrum) 22| 7}
Z ZAE e Y.

® 2. HAE ¥ 7] (Molodensky-Badekas)

T Tx(m) Ty(m) Tz(m) |Rx(second)|Ry{second)|Rz(second) {lamda(ppm)
82k -145907 | 505.034 685.756 -1.162 2.347 1.592 6.342
EFAA 0.098 0.099 0.098 0.152 0.216 0.213 0.650
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¥ 3 A5 24d% 2R Ags

Wa Hog =% BAA daF B
X(m) Y(m) Z(m) X(m) Y(m) Z(m)
4 0.501 -0.861 -0.368 0.012 0.010 -0.059
xEHA 0.404 0.629 0.640 0.168 0.233 0.258
RMSE 0.642 1.064 0.734 0.167 0.232 0.263

2RH 7-%SUEE AR AEUS A Hste] T vUY AR RAY AAs EFW
Aol e X Tl A 584%, YaEIA 63%, ZHEAA 595%9] 7jMe] o]Fe Hom RMSE: Xz
oA 740%, YRAENA 782%, ZHEANA 642%3] 7}40) o) FoiAT & AFolA AT wRel w
B4 WEFHoR o 72% oldel HEWNY ARES FRAALEL & F Ak
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4. WMaEFo| Hit

2 dToMe ¥g JEx FUhE Aste X2 AGEE 3084 F 1804 et AAEE HH
GPS &% "l o AAsdr. & Mg, id, FF, W7, #4 2 T 671 BE x99 1/5000
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1= Q%& Bessel 1841 B ‘1 719 ™ —Jri—ia 2004 AN HAHF W sieiolg
}%0}04 et TS BAS F GPS #0248 ZAE GRS g§eEA 719 TM i
9}«] Bl 1l gk er A9z Fatd. WA xE 0—1-4 g BuEe] HF Aolo HTS
~0.797m(Std.=x1.271m), & - A3ke] FHE Aole HTL 0546m(Std.=+2.049m)Z YJEIG T FHEE A}
3t A%, 9AA %, DEM(Digital Elevation Models) 3 #<& A#E9 AE= bz oz HAp
Ao A HEY AA =z FHE Aloje xo)ZHE RMSE(Root Mean Square Error)E& 3t #H7}
& 3tA Ao

._4

26=C)° 1C)2 @)

n—
AN, C:Azxg, C 23 48 n: gAdy £

RMSE = \/

® 4.1/5000 FAAE HAAME ¥©E #3F xFole] RMSE
M ! B+ i 5 3l FAk
AX(m)|2Y(m)| AX(m)| AY(m)| AX(m)| A Y(m)| AX(m)| AY(m)| AX(m)| AY(m)| AX(m)| 2Y(m)
RMSE |4.449 | 6.913 | 4.872 | 7.025 | 3.471 | 4.238 | 5.148 } 3.954 | 2.609 | 3.476 | 7.651 | 6.759

3

AAE W AHEE G7hstr] st HAde AL HE SF HE2RE T
T3k7] #l8ke RMSE A E o] gstol W AE Aold Hjg RMSES ¥ 4%
dATh A EE AFo] e PFHoE aXe RMSEE 4700m, AYS RMSEE: 5394m2

9E2 RMSE7} 4mol4& YeEtil ded ofeld olfre AAl A% =dde]
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F 5. 1/5000 FAAE AAME 28 &5 24 A

A& o ™ 3 o] 7+ 5 3 Ak
AX(m)|AY(m)| AX(m)| AY(m)| AX(m)| AY(m)| AX(m)| AY(m)| AX(m)| AY(m)| AX(m)| A Y(m)
3 0.671 |-0.052|-0.010| 1.054 [-0.532|-0.640(-1.243| 0.737 {-0.142|-1.743|-1.114| 0.593

FEEAX1.926 1905|2113 |1.316 | 1.696 | 1.607 | 1.661 | 1.595 | 1.742 | 1.361 | 1.637 | 1.717
RMSE [2.046 | 1.849 | 2.060 | 1.654 | 1.781 | 1.735 ] 2.106 | 1.765 | 1.714 | 2.192 | 2.011 | 1.823

1/5000 ¢xA 22 F&r Hrte] AN E 7Hx17] 3] GPS #5& F3) 73 GRS80 TM #FE 2}
Weho] % GRS TM FEotel o7} TFF&Fe AA#AA AR 712, (BRI A A
2002-1772)0l AAIE A9 FEE 7)Fo PHEFIA Eie PAPE AYsty oA AEEE Hrte)
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1. B A3 & E39 Bessel BHg Ao 7158 SAARES GRS A 71&T AFFAHAREE ©
3sl7] 93 HA ¥ slelv)elE Molodensky-Badekas 4o sl AAE 7/ setvEeE &3

b g

T Tx(m) Ty(m) Tz(m) |Rx(second){Ry(second) | Rz(second) {lamda(ppm)
W 3zt -145.907 | 505.034 685.756 -1.162 2.347 1.592 6.342

wekd, 7]Ee ¥ gdeiugo) i ARESY I EHE 5o Av] W dgEgvgE Agse
Aol Aty wddy.

2. 70 9g Aevje e 43 2dyYS AAEY &M AEHE FAEgxe] Hob A3 A3 XFRE
A 0.012m*0.168cm(RMSE=+0.167m), Y# XA  0.010m=0.233m(RMSE=10.232m), ZHFE A&
-0.059m+0.259m(RMSE=+0.263m)Z vil-¢- A& Ag AJct 771 A& sevjgol] oz Hs A7
2 BAG Axe XFIANAM 0501m:0.404m(RMSE=+0.642m), Y& EA -0.861m+0.629m(RMSE=+
1.064m), Z&ENA -0.368m+0.640m(RMSE=20.734m)2 EA{Fo] M3 sefu]grs ALL3 JFEAG
& A ¥ Aoz ity

3. 1/5000 FAAEY HE JF=E FA457] 4319 67 TE NG S HAHSS 4 A9F o 308Y

& GPS 232 A5l Mg £70) o9 WE 3% vlnd Ao} RMSEZ A £ A9 oo
BTALL FHAHO0L2E 461Tm, FALRVLZE 51BmE 4 1S T 9AE e
QoM 1/1000 FAAES uLs] Y ANeRES Bolm Utk WA, 15000 FHAEY 3
Nt AwEoz A *HZ}E} Aol B9Y Aoz #uds,

: A

. T8 At AEEE BAS 47 A BB A g3
A1 RMSE~} %ﬁﬁ Oi "”ﬁHHﬁ(X)OiT‘E 1.306m, TAYEHY)LEZE 1.947mE &5 1/1,000 X
AL FEHS A3l s 2o o B A7t %36‘ ReZ gadn

5 A #E gereg dF 2dy o2& 0|83t Bessel BHUA A 71FEsto ARS $ g
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