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Abstract
While the use of 3D models during the design phase is increasing, their usefulness throughout the lifecycle is
diminished due to the differences in the Level of Detail (LoD) compared to the 3D models used in the
construction and maintenance phases. To utilize 3D models created during the design phase for construction
schedule management and maintenance damage information management, segmentation of the 3D model is
necessary. This study compares vertex data-based methods, BSP and K-D tree algorithms for 3D model
segmentation. The accuracy of the each segmentation method is verified and an appropriate segmentation
methodology is proposed. The research targeted a bridge pier model and extracted cylindrical, rectangular
column, and coping objects. These were then segmented into appropriate divisions using each methodology,
and the accuracy of the segmentation methods was evaluated by comparing volumes before and after
segmentation. As a result, the vertex data-based segmentation method showed the smallest error in the
cylindrical sections and the lower coping, and the next smallest error in the rectangular columns and upper
coping, confirming its suitability as a segmentation methodology for 3D models.
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Fig. 2. BSP Algorithm Segmentation Method
Source: Kim and Lee (2011) (in Korean)
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Result
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Table 2. BSP Algorithm Based Object Segmentation
Result
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Result
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= 28.843615 18750000  39.062504
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Table 3. K-D Tree Algorithm Based Object Seg-
mentation Result

Column (m®) Rectangle (m®) Coping (m?)

28.843615 18.750002 39.062500
28.843618 18.750000 39.062504
28.843607 18.750002 39.062500
28.843609 18.749998 39.062500
28.843615 18.750002 28.901644
28.843618 18.750000 28.901648
28.843607 18.750002 28.901644
28.843611 18.749998 28.901646
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Table 4. Column Segmentation Experiment Result Error
C011u/rg:2(§.z%2; fnr3TI3) Vertex Error BSP Error K-D Tree Error
1 28.863381 0.001119 28.843615 0.020885 28.843615 0.020885
2 28.863374 0.001126 28.843618 0.020882 28.843618 0.020182
3 28.863390 0.001110 28.843607 0.020893 28.843607 0.020893
4 28.863383 0.001117 28.843609 0.020891 28.843609 0.020891
5 28.863381 0.001119 28.843615 0.020885 28.843615 0.020885
6 28.863374 0.001126 28.843618 0.020882 28.843618 0.020882
7 28.863390 0.001110 28.843607 0.020893 28.843607 0.020893
8 28.863383 0.001117 28.843609 0.020891 28.843611 0.020889
Table 5. Rectangle Segmentation Experiment Result Error
Re(it/zglfie&(; 55 ?;;13) Vertex Result BSP Result K-D Tree Result
1 18.749998 0.000002 18.750000 0 18.750004 0.000004
2 18.749994 0.000006 18.750000 0 18.750004 0.000004
3 18.750005 0.000005 18.750000 0 18.750006 0.000006
4 18.750005 0.000005 18.750000 0 18.749998 0.000002
5 18.749998 0.000002 18.750000 0 18.750004 0.000004
6 18.749994 0.000006 18.750000 0 18.750004 0.000004
7 18.750005 0.000005 18.750000 0 18.750006 0.000006
8 18.750001 0.000001 18.750000 0 18.749998 0.000002
Table 6. Coping Segmentation Experiment Result Error
Coping (262.404 m?)
Top (156.25 m?) Vertex Result BSP Result K-D Tree Result
Bottom (106.154 m®)
1 39.062497 0.000003 39.062504 0.000004 39.062500 0.000006
2 39.062505 0.000005 39.062500 0 39.062504 0.000004
3 39.062494 0.000006 39.062504 0.000004 39.062500 0.000005
4 39.062502 0.000002 39.062500 0 39.062500 0.000004
5 26.564400 0.025900 28.901646 2.363146 28.901644 2.363144
6 26.498253 0.040247 28.901646 2.363146 28.901648 2.363148
7 26.498358 0.040142 28.901648 2.363148 28.901644 2.363144
8 26.564369 0.025869 28.901646 2.363146 28901646 2.363146
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