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Abstract

In the paper, we try to develop the methodology for updating road networks of large-scale digital maps by using con-
struction drawing data. For the purpose, it is pre-requite step to merge road networks detached in CAD drawing data.
As such, tie points are identified in neighboring drawings and used for solving the parameters of 2D conformal transfor-
mation between drawings. Then, the merged road network in CAD data is transformed to the coordinate system of digi-
tal maps. In the process, IPs in the drawings are considered as control information and 2D affine transformation is
selected for coordinate transformation. Through the experiments with real dataset, we can identify that the developed
method is valid and generally applicable.

Keywords : Construction drawing data, object extraction, coordinate transform, affine transform,
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EM No R X RY TL_X TL Y dx dy RMSE
044-045 1101.1922 1160.8748 | 1101.192225 | 1160.874709 -0.000025 0.00009
044-045 1098.1234 1127.9764 | 1098.123362 | 1127.976484 0.000038 -0.00008
044-045 1068.9346 815.07 | 1068.934637 | 815.0700474 -0.000037 -0.00005
044-045 1056.61 682.9493 | 1056.609976 682.94926 0.000024 0.00004 0.000076
045-046 | 1953.295477 | 903.7973946 | 1953.295504 903.797383 -0.000026 0.00001
045-046 | 1889.477128 | 785.0136449 | 1889.477067 | 785.0136735 0.000061 -0.00003
045-046 | 1827.468955 | 669.5993704 | 1827.468994 | 669.5993504 -0.000039 0.00002
045-046 | 1726.119598 | 480.9599856 | 1726.119593 | 480.9599886 0.000004 0.00000 0.000043
046-047 | 2619.241808 | 483.0307913 | 2619.242139 | 483.0314657 -0.000331 -0.00067
046-047 | 2590.410752 | 422.8313638 | 2590.410608 422831081 0.000144 0.00028
046-047 | 2426.875249 | 81.36866267 | 2426.872384 | 81.36269056 0.002864 0.00597
046-047 | 241190855 | 50.11818578 |2411.911228 | 50.12376627 -0.002678 -0.00558 0.004551
047-048 | 3345.349923 | 187.7531522 | 3345.347705 | 187.7476148 0.002217 0.00554
047-048 | 3294.932682 61.4031001 | 3294.935098 | 61.40911702 -0.002416 -0.00602
047-048 | 3205.781299 | -162.018067 | 3205.783555 |-162.0123795 -0.002256 -0.00569
047-048 | 3167.452963 |-258.0722308 | 3167.450508 |-258.0783978 0.002454 0.00617 0.006307
048-049 | 3937.998512 | -187.998278 | 3937.991817 |-188.0043584 0.006694 0.00608
048-049 | 3758.155478 |-351.3098232 | 3758.169031 |-351.2975139 -0.013553 -0.01231
048-049 | 3582.640797 |-510.6909597 | 3582.633939 |-510.6971886 0.006858 0.00623 0.012946
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H 2 MAE 20| 20 2N 0D 52 ARNEHE)
X y TR x TR y R X RY dx dy RMSE
CPI1 427.0336 | 881.6437 | 273502.57 | 308398.6 | 273502.6 | 308398.6 | -0.00491 -0.00398
CP | 3850.1496 1014.45 | 273944.06 | 308440.5 | 273944.1 | 308440.5 -0.0042 -0.00315
P2 1540.908 | 938.9604 | 274604.02 | 308223.1 274604 | 308223.1 | 0.002225 0.00133
CP6 1880.573 | 563.1618 | 274858.12 | 307784.8 | 274858.1 | 307784.9 | 0.008449 | 0.003205
CP8 3048.58 -27.754 | 275877.73 306964 | 275877.7 306964 | 0.006606 | 0.001398
CP9 3722507 | -208.948 | 276499.26 | 306646.6 | 276499.3 | 306646.7 | 0.006079 | 0.016026
CP10 | 4137434 | -649.538 | 276813.5 | 3061294 | 276813.5| 306129.4 -0.0143 -0.01488 | 0.011473
Check Point
IP3 2391.832 | 309.7507 | 275305.52 | 307430.7 | 275305.5 | 307430.7 | 0.013067 0.00187
EP 4033.375 | -920.307 | 276655.41 | 305886.2 | 2766554 | 305886.2 | 0.027185 | 0.006161
P2 BC| 867.6996 930.396 | 273943.74 | 308354.6 | 273943.7 | 308354.6 | -0.00332 -0.00403
P2 EC| 2082.254 | 538.6814 | 275050.31 307719 | 275050.3 307719 | 0.001393 -0.00858
H 3 HIE 20 Zut 24 2D RS2 ARdHED
X y TR x TR y R X RY dx dy RMSE
CP1 427.0336 | 881.6437 | 273502.57 | 308398.6 | 273502.6 | 308398.6 0.00169 | 0.004483
CP3 850.1496 1014.45 | 273944.06 | 308440.5 | 273944.1 | 308440.5 | -0.00576 -0.00383
P2 1540.908 | 938.9604 | 274604.02 | 308223.1 274604 | 308223.1 | -0.00509 -0.00608
CP6 1880.573 | 563.1618 | 274858.12 | 307784.8 | 274858.1 | 307784.9 0.00706 |  0.001959
CP8 3048.58 -27.754 | 275877.73 306964 | 275877.7 306964 | 0.007464 | 0.001725
CP9 3722507 | -208.948 | 276499.26 | 306646.6 | 276499.3 | 306646.7 | 0.004102 | 0.012791
CP10 | 4137434 | -649.538 | 276813.5 | 3061294 | 276813.5| 3061294 | -0.00951 -0.0111 | 0.009555
Check Point
IP3 2391.832 | 309.7507 | 275305.52 | 307430.7 | 275305.5| 307430.7 | 0.012526 | 0.001166
EP 4033.375 | -920.307 | 276655.41 | 305886.2 | 2766554 | 305886.2 | 0.040138 | 0.018847
IP2_BC | 867.69969 30.396 | 273943.74 | 308354.6 | 273943.7| 308354.6| -0.00291 -0.00258
IP2_ EC| 2082.254 | 538.6814 | 275050.31 307719 | 275050.3 307719 | -0.00161 -0.01172
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