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[Abstract]

In this paper, we design and implement a service system for mobile devices to utilize the integrated
underground geospatial information map in underground exploration fields. The field utilization service system
for mobile devices is designed to visualize tiled maps, 3D terrain information, underground structures,
underground facilities, and ground information provided by the Integrated Underground Geospatial Information
Map Management System according to current position. And It is designed to reflect the results obtained
from field exploration in real time. Also, the proposed system is implemented to transfer and visualize the
integrated underground geospatial information map in the form of a gITF format due to constraints on wireless
networks and device characteristics of mobile devices. Implemented mobile service systems can prevent
accidents in underground exploration field from occurring by providing users with accurate and integrated
underground geospatial data by visualizing maps and geospatial objects in three dimensions at underground
exploration fields. In addition, updated underground geospatial data is transmitted in real time to the Integrated

Underground Geospatial Information Map Management Systems, which can maintain up to date and accuracy.

» Key words: underground geospatial, integrated information map, mobile service system, tile map,
3D visualization
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I. Introduction
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II. Preliminaries
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IIl. Design and Implementation of
Field Utilization Service System for
Mobile Devices
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Fig. 1. System Architecture
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MainActivity Mobile GLRender TilePath Layerinfo WorldMap
Applicaion
1. Request atile
map for visualization
2 Requesttile map
files
3 Return tile map
files
4. Display of
the tile map to
SCreen 5. Request 3D terrain
infarmation
B, Display of the
30 terrain
infarmation to
SCreen
5. Request layer
information
. Display of
the averlaid
layer to screen
T. Zoom/Move/Rotate
8. Display of
zoomed/moved
frotated the tile
map to screen
Fig. 8. Sequence Diagram for 3D Visualization of Tile Maps
GLRender
MoblleApplication
TextView tvTitle
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Toast sToast
+ showToast(}
Fig. 9. Class Diagram of Displaying Attribute Data
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E. Send error
message

. L Mobile ey
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Screen
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3. Request tile map
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5 Display of

the attribute
data to screen
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Fig. 10. Sequence Diagram of Displaying
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4. Implementation of Field Utilization Service
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