Journal of the Korean Society of Safety
Vol, 37, No. 2, pp. 97—105, April 2022
httos://doi.org/10.14346/JK0S0S.2022.37.2.97

ISSN 1738-3803 (Print)
ISSN 2383—9953 (Online)
http: //www.kosos.or.kr/jkosos

A= Ui ofA T8 Al A= 21
O S = &2

OHQM" - 2l5Hs"

A}

Development of a Real-time Safest Evacuation Route using Internet
of Things and Reinforcement Learning in Case of Fire in a Building

Yusun Ahn* - Haneul Choi*'

TCorresponding Author
Haneul Choi
Tel : +82-2-2123-7410

Abstract : Human casualties from fires are increasing worldwide. The majority of
human deaths occur during the evacuation process, as occupants panic and are
unaware of the location of the fire and evacuation routes. Using an Internet of Things

E-mail : chn7960@yonsei.ac.kr (IoT) sensor and reinforcement learning, we propose a method to find the safest

evacuation route by considering the fire location, flame speed, occupant position, and
Received : January 17, 2022 walking conditions. The first step is detecting the fire with IoT-based devices. The
Revised : February 16, 2022 second step is identifying the occupant's position via a beacon connected to the
Accepted : April 12, 2022 occupant's mobile phone. In the third step, the collected information, flame speed, and

walking conditions are input into the reinforcement learning model to derive the
optimal evacuation route. This study makes it possible to provide the safest evacuation
route for individual occupants in real time. This study is expected to reduce human
casualties caused by fires.
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Pedestrian speed ‘Wheel speed
0.5 m/s 1.0 m/s 0.5 m/s
0.5 m/s
Flame speed Case 1 Case 2 Case 3
1.0 m/s
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(1) Flame speed 0.5 m/s (2) Flame speed 1.0 m/s

Fig. 6. Pedestrian speed 0.5 m/s optimal path,

Table 2, Pedestrian speed 0.5 m/s results
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(1) Flame speed 0.5 m/s  (2) Flame speed 1.0 m/s
Fig. 7. Pedestrian speed 1.0 m/s optimal path,

Table 3. Pedestrian speed 1.0 m/s results

Flame speed
0.5 m/s 1.0 m/s
Pedestrian speed 1.0 m/s 12 m 30 m
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(1) Flame speed 0.5 m/s (2) Flame speed 1.0 m/s
Fig. 8. Safest path for wheelchair use,

Table 4. Pedestrian speed 0.5 m/s results (with wheel chair)

Flame speed
0.5 m/s 1.0 m/s
Pedestrian 0.5 m/s 32 m 32 m
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