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ABSTRACT

This paper proposes and implements a LoRa-based emergency exit guide system which can direct the optimal refuge
path accounting for the real state of the fires. Each 4-way emergency exit guide sign presents a right direction through
one of four LED signs toward the possible exit dynamically calculated by the shortest path algorithm. We constructed a
simulation environment with 8 spots of the emergency exit guide signs and 2 exits, which can simulate variant cases of
fire accidents, and showed that the proposed algorithm can presents the right guidance for each emergency exit guide
sign. We also evaluated the performances of LoRa-based wireless communications using a self developed communication
module in the various indoor and outdoor environments. The proposed system can be applied to small and medium sized
buildings as well as larger ones in terms of cost efficiency, in which there's no needs to invest for the complex
equipments except only sensors and emergency exit guide signs.
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Fig. 1 Performance Tests Environment: 1) from Indoor
to Outdoor and 2) from Outdoor to Indoor.
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Fig. 2 Design of 4-Way Emergency Exit Guide Sign
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Fig. 4 Shortest Path Algorithm in case of Fire
in the link between Node 6 and Node 8
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