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Design and Implementation of Visual Filtering for Integrated
Underground Map Security
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Abstract

The integrated underground space map system provides information on infrastructure that requires security,
but to prevent rupture accidents during excavation work at the underground construction site, it must provide
information on all underground facilities on the site. Providing additional information other than the object of
interest to the user is a factor that increases the risk of information leakage of security data. In this paper, we
design the visualization filtering method that when visualizing the integrated underground space map in the
field, the visualization of entire underground facilities of interest to workers is performed, but visualization of
other underground facilities is minimized to minimize the risk of security data information leakage. To this end,
a visualization area of a certain distance for each of the underground facilities of interest was created, and an
integrated visualization filter was created with spatial union operation. When the integrated underground map
is output on the screen, only the objects located within the filter area are visualized using the generated filter
information, and objects that exist outside are not visualized, thereby minimizing the provision of information to
the user.
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Table 1. Development environment

Item Windows Android
(0N Window OS 10 Android 11
Visual Studio 2017 | Android Studio
Tool Net Framwork 4.7.2 Artic Fox
OpenTK (OpenGL) OpenGL ES
Language C# Java
Installati .
nSTayselon DLL Library APK
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Fig. 11. Underground map before applying filter
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