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A Study on the Weight Lightening Algorithm of 3-Dimensional Large
Object based on Spatial Data LOD
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Abstract Recently, Construction information is being changed from CAD to BIM, and GIS is extending from outdoor
to indoor information. In these circumstances, the needs of continuous use of construction information linked with GIS
are growing constantly in stages of maintenance, operation and service as well as planning, design and construction. To
this end, it is essential element to represent 3-dimensional large object efficiently in establishing BIM-GIS
interoperability platform by combination of construction and spatial information. In this study, we design spatial data
LOD for making spatial object and texture by level, and develop weight lightening algorithm of large spatial object.
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(b) Progressive Mesh Coding
Figure 1. Encoding of 3D Mesh Model
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Figure 7. Weight Lightening Algorithm of Building Outdoor Object

Table 2. Pseudo Code of Weight Lightening Algorithm

©

Process 1. : Separation of indoor & outdoor of building

define captureScenelnCamera;

captureScenelnCamera [] sceneList = cameraScene(Angle HeadingAngle, Angle pitchAngle);
while(captureScenelnCamera)

color = (r, g, b).

set an unique color for each object and render the scene.
//analisys the color buffer.***

get the color of an pixel

if(pixel _color != white)

get the r, g and b values of the pixel
retrieve the object index of this color
push the object in to the exterior objects_list.

}

separation of building indoor/outdoor object.

Process 2. Separation of each floor information
for(floors_count)

Create an horizontal plane of floor (plane XY) with z = floor_height + 0.5m.
cut walls, windows and columns with the plane.
the edges obtained in the cutting process is the foot print.

}

Process 3. Composition of each floor information(base map)
for(floors_count)

collect the 2D extrusion profiles of walls and slabs.
make an boolean operation to joint all the profiles.

}
Process 4. Extraction of each floor height
for(floors_count)

extrude the profile (#3 Process) with the floor height.
}

Process 5. Composition of outskirts information
All the extruded objects (#4 Process) is LOD 3.

Process 6. Composition of bottom floor
Extrude the bottom floor profile with the building height to create LOD 2.

Process 7. Simplification bottom floor profile
Extrude the bottom floor profile with the building height to create LOD 1.




Table 3. Weight Lightening Result of Building Outdoor Object

LOD Data Type Capacity

LOD 4 8.60 Mbyte

LOD 3 0.15 Mbyte
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