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A Study on the Improvement of Fire Alarm System in Special Buildings
Using Beacons in Edge Computing Environment

Lee Tae Gyu' - Choi Kyeong Seo' - Shin Youn Soon''

ABSTRACT

Today, with the development of technology and industry, fire accidents in special buildings are increasing as special buildings increase.
However, despite the rapid development of information and communication technology, human casualties are steadily occurring due to
the underdeveloped and ineffective indoor fire alarm system. In this study, we confirmed that the existing indoor fire alarm system using
acoustic alarm could not deliver a sufficiently large alarm to the in-room personnel. To improve this, we designed and implemented a
fire alarm system using edge computing and beacons. The proposed improved fire alarm system consists of terminal sensor nodes, edge
nodes, a user application, and a server. The terminal sensor nodes collect indoor environment data and send it to the edge node, and
the edge node monitors whether a fire occurs through the transmitted sensor value. In addition, the edge node continuously generate
beacon signals to collect information of smart devices with user applications installed within the signal range, store them in a server database,
and send application push-type fire alarms to all in-room personnel based on the collected user information. As a result of conducting
a signal valid range measurement experiment in a university building with dense lecture rooms, it was confirmed that device information
was normally collected within the beacon signal range of the edge node and a fire alarm was quickly sent to specific users. Through this,
it was confirmed that the "blind spot problem of the alarm" was solved by flexibly collecting information of visitors that changes time
to time and sending the alarm to a smart device very adjacent to the people. In addition, through the analysis of the experimental results,
a plan to effectively apply the proposed fire alarm system according to the characteristics of the indoor space was proposed.

Keywords : loT, Edge Computing, Beacon, Indoor Fire, Fire Alarm System
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(2) Monitor whether there s fire

m .
O] Get device tokens from DB
n Send Sensor data and its location ,
—
Send a Fire alarm command 7~
Terminal Sensor node Edge node ® Server

(@) Broadcast
Beacon Signal

User Application

Fig. 3. Configuration and Operation Flow of the Proposed System

Fig. 4. Picture of the Edge Node

Table 1. Specifications of Raspberrypi 3 Model B

Raspberry Pi
board

Arduino board

Raspberry Pi model B

Arduino Uno Rev3

nRF24101 + 2.4GHz wireless transceiver
module (SZH-RFBB-001)

RF module
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Table 2. Development Environment of User Application

oS Window 10
Language Java
IDE Android Studio
Required Support Bluetooth 4.0 version or higher,
Specifications Support Wifi
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"message”:{
"title": "Fire alarm",
“data":{
"terminal_node_id": fire_location,
"time": current_ time

¥

Fig. 6. Format of the Fire Alarm Push Notification
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Table 3. The Results of the Experiment

a:TN | a:EN
a | b | distance | obstacle b EN | b: UA
B|C 14m X 0O O
B| A 3m O O O
E|D 3m @) X O
horizontal | D | B 29m ) X 0
H|F 43m X O O
G| B 20m O X O
[ |G 40m O X X
3F | 4F 4m O O O
vertical | 3F | 5F 8m ) X X
3F | 6F 12m O X X

% TN: terminal sensor node, EN: edge node,
UA: user application
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