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A Study on the Development of an Automated Inspection Program for 3D
Models of Underground Structures
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Abstract

As the development of the underground space becomes active, safety accidents related to the underground are
frequently occurring in recent years. In this regard, the Ministry of Land, Infrastructure and Transport is enforcing
the "Special Act on Underground Safety Management; (enforced on January 1, 2018, hereafter referred to as the
Underground Safety Act). Among the core contents of the Underground Safety Act, underground facilities(water
supply, sewage, gas, power, communication, heating) buried underground, underground structures(subway,
underpass, underpass, underground parking lot, underground shopping mall, common area), ground (Drilling,
wells, geology) of 15 types of underground information can be checked at a glance on a three-dimensional basis
by constructing an integrated underground spatial map and using it. The purpose of this study is to develop a
program that can quickly inspect the three-dimensional model after creating a three-dimensional underground
structure data among the underground spatial integration maps. To this end, we first investigated and reviewed
the domestic and foreign status of technology that generates and automatically inspects 3D underground structure
data. A quality inspection program was developed. Through this study, it is judged that it will be meaningful as
a basic research for improving the quality of underground structures on the integrated map of underground space
by automating more than 98% of the 3D model inspection process, which is currently being conducted manually.
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Fig. 1. Integration map of underground spatlal
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Fig. 2. Example of automatic 3d Model creation in Siemens Software
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Table 1. Automatic inspection element
Check Items Contents Main Check Procedures

Mesh Connection

1. Create a mesh for all faces

Check if triangle meshes are connected | 2. Check for the existence of fine polygons in the

Check to each other adjacent part between meshes
3. Show disconnected meshes
Mesh Closure Check whether individual triangular I Create a mesh for all face§
2. Check whether the mesh is closed (closed)
Check meshes are closed (closed)
3. Show unclosed meshes
1. Create a mesh for all faces
Number of Mesh Check the number of triangle mesh 2. Enter the number of mesh vertices
Vertices Check vertices (3) 3. Check the number of input vertices (default 3)
4. Anomaly Mesh Display
1. Create a mesh for all faces
Mesh Area Triangular mesh area anomaly inspection 2. Enter mesh area threshold
Check & ynsp 3. Area inspection

4. Anomaly Mesh Display

Survey Point

Check survey point

1. Enter the survey point

Checking the coordinates relative to the | 2. Visualize the survey point location

3. Checking the Survey Point and Polyline Position
4. Display anomaly survey points
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