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Study on Fine—tuning of Boundary for World Geodetic
Transformation of a Digital Cadastre

Chang-Hwan KIM' - Won-Hui LEE'*
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ABSTRACT

The WGS conversion project of cadastral drawing (promoted by the Ministry of Land)
1s not able to reflect the cadastral registration due to subtle differences such as area
and location. When converting the digital cadastral region to the world geodetic system,
the boundary point coordinates must be changed to the legal coordinate units. However,
there 1s a phenomenon that occurs in which the minute area changes do not coincide
with the area registered in the cadastral registration when the coordinate unit is
changed. In this study, we have developed a method to adjust many parcels collectively
by applying a passive fine—tuning method used in cadastral resurvey project to solve
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16 Study on Fine~tuning the Boundary for World Geodetic Transformation of a Digitd Cadastre

these problems. Total 1, total 2+1, interval 1,

interval 2+1, etc. were classified based

on the number of parcels that need to be considered for the range of adjustment and

the area condition. The analysis of the experimental area (after developing SW for
comparison of each method) showed that the total 2+1 method is suitable for the
location accuracy and the interval 2+1 method is suitable for the temporal efficiency.

KEYWORDS : World Geodetic System, Fine-Tuning, Total, Interval
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FIGURE 1. Basic principles of fine tuning
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TABLE 2. Number of cases according to
the fine—tuning
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umber 1 2 3 4
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TABLE 3. Index of total & interval method

Tolerance Limit of Index
(cm) Total Interval
1 1~9 1~9
2 1~25 10~25
3 1~49 26~49
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FIGURE 3. Interval fine—tuning
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TABLE 6. Control Point for 2D Helmert Conversion Factor

Point Number Local X Local Y World X Wolrd Y

GG4AN 432478.32 196107.11 532784.211 196177.990

GG412 429248.53 196224.72 529554.405 196295.527

GG28 433643.86 194604.92 533949.804 194675.831

GG129 430634.29 193945.29 530940.205 194016.068

YWbo503 427198.39 197736.26 527504.164 197807.119

YWho551 433463.66 199136.45 533769.359 199207.394

bo1 433368.74 196962.56 533674.576 197033.538

bo2 433299.82 196516.45 533605.670 196587.437

bo3 432644.30 197183.66 532950.120 197254.660

bod 432596.37 196759.08 532902.218 196830.040

bob 432547.94 194948.16 532853.834 195019.136

bob 431352.96 195727.43 531658.841 195798.367
27174 (E 6)& LX~Trans SW& ©|g3} 0lmol3te AWaHA MAEe] i Wz W
o] % 7% o] 2D HelmertH3HAGFE AHE3}1 shkell e A A= E 89 Befored
gt} AzE wigse NEFgWakdle]l B etk 179 0.dmdel AR WA o]

2= a3 49 2ok HuEap) 0.08mE . T4
AR AASAA AHg, Al12%elM g3t
19l 0.10m oJUid-& & 4 3ith

A oS FrAsket A #GE3971 0.0

TABLE 7. 2D Helmert conversion factor

A B
1.00000823 0.00003144
Tx Ty

100308.4718 55.7244

N(X) Deviation (m)
0.06
0.04
0.02+

-0.02+
-0.04+
-0.061
-0.08 ~

E(Y) Deviation (m)

FIGURE 4. Deviation of control point
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TABLE 8. Change before and after coordinate unit change (unit: number)
District 1 2 3 4
Area change(m) Before After Before After Before After Before After
0.0 33 31 10 1 1 8 4 9
0.1 9 9 16 12 5 5 9 6
0.2 - 2 4 4 3 4 3
0.3 - - - 3 3 7 5
0.4 - - - - 2 2 2 1
0.5 - - - - - 1 2 3
0.6 - - - - 1 2 1 -
0.7 - - - - - 2 3 -
0.7 - - - 1 - - 2 7
025 Lo
Parcel Parcel
P E
f

Parcel

District 3

District 4

FIGURE 5. Area change due to coordinate unit change
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TABLE 9. Adjustment amount of the boundary point according to the method of adjusting

by area (unit: number)

Adjustment District Interval 1 Interval 2+1 Total 1 Total 2+1
amount X Y X Y X Y X Y
1 95 101 100 103 95 101 104 105

Oom 2 73 74 74 74 73 74 74 74
3 66 69 75 75 66 65 75 77
4 118 126 131 134 118 127 135 132

1 15 9 8 6 15 9 6 5

1om 2 19 19 15 16 19 19 15 16
3 28 21 19 14 25 26 22 14

4 27 24 15 13 28 23 16 18

1 1 1 2 1 1 1 1 1

2em 2 1 0 0 1 1 0 0 1
3 3 7 3 6 4 5 2 7

4 15 13 13 1 15 13 6 9

1 0 0 1 1 0 0 0 0

36m 2 0 0 4 2 0 0 4 2
3 1 2 1 4 2 3 0 2

4 4 3 3 4 5 4 3 3

dem 3 1 2 2 1 2 2 1 0
4 4 2 4 4 2 1 3 2

- 3 1 0 1 0 1 0 0 0
4 0 0 2 2 0 0 4 3

6om 3 1 0 0 1 1 0 1 1
4 0 0 0 0 0 0 1 1
TABLE 10. Mean absolute deviation of the boundary point according to the method of

fine—tuning (unit: cm)
District Interval 1 Interval 2+1 Total 1 Total 2+1

X Y X Y X Y X Y

1 0.176 0.107 0.143 0.139 0.176 0.107 0.089 0.088
2 0.293 0.213 0.315 0.290 0.293 0.213 0.315 0.290
3 0.584 0.591 0.527 0.551 0.703 0.655 0.386 0.410
4 0.699 0.470 0.553 0.457 0.665 0.443 0.511 0.450

AP X, Y B 5de AR vebdoh
27 TR AL, R+ A2+l

T Ul A2+l o] 7P A A
A g TeiEe 234 Al ek

78] FLsHAl YEFSTE3 TS A2+ 112
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2 3A JeRgth 4792 Xgo® B dg
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o] 0.443cm= AA AF=HSa, o]
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TABLE 11. Count of adjustments and the time required to fine—tune the boundary of each district

District Interval 1 Interval 2+1 Total 1 Total 2+1
count sec count sec count sec count sec
1 373 8 1,179 8 373 8 669 10
2 21 6 24,973 13 21 6 46,535 14
3 22,125 9 46,618 14 20,204 8 67,664 18
4 541,094 115 102,382 28 554,002 117 243,965 52
sum 563,803 138 175,152 63 574,790 139 358,833 94
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