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A Study on the Design of Mountain Safety System Utilizing Artificial
Intelligence Object Recognition for Disaster Prevention and
Monitoring in Mountainous Areas
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Abstract Recently, as natural disasters have been increasing due to climate change, the need for disaster
prevention has been emphasized. In Korea, where approximately 62.7 % of the land is mountainous,
disasters, such as wildfires, illegal incineration, and landslides occur frequently. Therefore, this paper
proposes a mountain safety system (MSS) to prevent and respond to such disasters. The MSS collects
real-time data on wildfires and landslides through field measurement instruments installed in
mountainous areas. It applies object recognition technology to detect flames and smoke in videos and
images and determines the presence of wildfires and illegal incineration. Based on the collected data,
the control program analyzes and monitors disaster situations, notifying administrators in the case of
emergencies. The MSS evaluates the object recognition accuracy for 20 arbitrary fire images, and the
recognition and notification to the user were completed within 0.5 seconds. The flame and fire
recognition rate showed 100 % accuracy. In addition, by installing landslide detection sensors at the
actual site and collecting data for one month, it was confirmed that the collected data satisfied the safety
standards compared to the recommended criteria, indicating no risk of landslides at the actual site. This
system enhances the efficiency and accuracy of monitoring mountainous disaster situations using
artificial intelligence technology, enabling swift and accurate responses.

Keywords : Mountain Safety System(MSS), Wildfire, Illegal Incineration, Landslide, Prevention and
Monitoring, Artificial Intelligence, Object Recognition
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Fig. 1. Overview diagram of the MSS
(Mountain Safety System)
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Fig. 2. Configuration diagram of MSS landslide
detection sensor measuring instrument
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Fig. 3. Schematic diagram of MSS landslide detection
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Fig. 5. Object recognition test
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Table 1. Specifications of landslide detection sensor

Surface
Structure | Subsurface | .
L o displacement| Load cell
inclinometer|inclinometer
meter
Operating | 1418 vdc | 10-18 Vde | 10-30 Vde |10-18 Vde
Voltage
Comr‘;?lmca“ RS-485 | RS-485 | RS-485 | RS-485
Measurement| o_1e00 | 0~180° | 0~600 mm | 0~20 kg
range
Measurement Load Cell,
method MEMS MEMS WIRE, ADC ADC
Measurement 0.1 sec 0.1 sec 0.1 sec 0.1 sec
speed

Fig. 7. Landslide detection sensors installed on-site
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Table 2. Landslide detection sensor management
standards

Surface displacement
meter

Subsurface
inclinometer

Attention : 0.05°/da
Caution : 0.1°/day
Warning : 0.3°/day

0.5°/day

Structure
inclinometer

Attention : 0.05°/day]
0.1°/day
Warning : 0.3°/day
0.5°/day

Attention : 1 mm/day

Caution : Caution : 6 mm/day

Warning : 26 mm/day
63 mm/day

Danger : Danger : Danger :
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