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Simplification Method for Lightweighting of Underground
Geospatial Objects in a Mobile Environment
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Abstract Underground Geospatial Information Map Management System(UGIMMS) integrates various
underground facilities in the underground space into 3D mesh data, and supports to check the 3D image and
location of the underground facilities in the mobile app. However, there is a problem that it takes a long time
to run in the app because various underground facilities can exist in some areas executed by the app and can
be seen layer by layer. In this paper, we propose a deep learning-based K-means vertex clustering algorithm as
a method to reduce the execution time in the app by reducing the size of the data by reducing the number of
vertices in the 3D mesh data within the range that does not cause a problem in visibility. First, our proposed
method obtains refined vertex feature information through a deep learning encoder-decoder based model. And
second, the method was simplified by grouping similar vertices through K-means vertex clustering using
feature information. As a result of the experiment, when the vertices of various underground facilities were
reduced by 30% with the proposed method, the 3D image model was slightly deformed, but there was no
missing part, so there was no problem in checking it in the app.

Key Words : Underground geospatial information map, Deep learning, Mesh simplification, Vertex clustering,
Encoder-decoder
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Table 1. K-means vertex clustering algorithm

Input: Data x={x;,...,x}, the order K, MAX number of
allowed iterations
Output: A partition P=(C;, ..., C
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2: loop
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6: Ugo’afe Steg upaate the representative
. t+
= gy B
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P={c, ...
9: if ¢ 2 MAXORP" =P then
10: return P°
11:end if
12: end loop
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