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Enhanced Location-based Facility Management in Mobile
Environments using Object Recognition and Augmented Reality

Jongwook Si*, Geunbeom Kim**!, Junyong Kim**?, and Sungyoung Kim***
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Among the facilities installed in urban areas, control panels obstruct pedestrian traffic, compromise the aesthetics
and landscape of the city, and also increase the risk of safety accidents. Therefore, there's a need to bury these
surface-level control panels underground. However, finding these underground panels becomes challenging, and in
order to acquire information about their internal conditions, such as temperature or humidity, they often need to be
physically accessed. To address this issue, this paper proposes an application that can monitor the internal information
of the buried control panels, guide users to the nearest panel, and utilize augmented reality to visually pinpoint their
exact location. To overcome the limitations of GPS accuracy, the application incorporates object recognition
technology of the surrounding environment. Experimental results confirm that the proposed method offers valuable
features and significantly enhances location accuracy.
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Fig. 1. Installation view of underground control panel
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Table 1. Database schema of underground control panel

Index Name Type
1 panel_id (PK) INT(11)
2 flow_rate DOUBLE(40)
3 humidity DOUBLE(40)
4 installation_date -
5 latitude DOUBLE(40)
6 longitude DOUBLE(40)
7 location VARCHAR(100)
8 model_name VARCHAR(100)
9 temperature DOUBLE(40)
10 town VARCHAR(100)
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Table 2. Server API of underground control Panel

Method URI Description
POST [panel/create Create

POST | /panel/updatef{id} Update

GET | /panel/deletef{id} Delete

GET fpanelAid} Read (Single)
GET Jpanel/all Read (All
POST | /image?id={id} Detection (Image)
POST Jpanel/lationg Detection (Coordinates)
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Fig. 2. Overview of the Proposed Method
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No.

Descriptions

1

Coordinates of the (right, top) side of the telephone
pole detected furthest to the left

Coordinates of the (left, top) side of the bollard
detected furthest to the left

x = Coordinate subtracting the width from the center
of the bus stop
y : Bottom coordinate of the bus stop

x * Right coordinate of the sign
y : Bottom coordinate of the tree detected furthest
to the right

Coordinates of the (left, bottom) side of the building
detected furthest to the right

Coordinates of the (left, bottom) side of the tree
detected furthest to the right
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