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Abstract

In this Research is focused on Evaluation of performance and development
of the Intelligent Fire Alarm System by Using LoRa Long-Range Communication
Technology, the Indoor fires are serious disasters causing significant loss of life and
property. The traditional wired fire alarm systems have limitations due to high
installation and maintenance costs. Especially in the large buildings. While
traditional wireless systems often suffer from signal attenuation due to thick
building walls. This system aims to design and develop the intelligent fire alarm
system by using LoRa (long-range) communication technology. And the research
is focused on the low power consumption and long-range transmission, and the
system is developed by using an Arduino microcontroller connected to an MQ-2
smoke sensor and a flame sensor, and real-time transmitted data via to a gateway
and mobile application. The methodology is evaluated the received signal strength
Indicator (RSSI) and response time in two different environments such us: at indoor
environment with the obstructions and an open outdoor area.

The Experimental results are shown the high system stability with an
average RSSI for indoor environment is -78.52 dBm and in the outdoor area is -
66.43 dBm, and the packet loss is 0%. Furthermore, the average time response is
measured at 39.07 milliseconds. The LoRa technology is suitable for building safety
systems. The system can be provided a practical alternative to traditional wired
infrastructure, reducing installation costs and accelerating emergency response.

Keywords: Fire Alarm System, LoRa Technology, Wireless Sensor Networks,
RSSI, Response Time.
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MINZR19N 2: FLIIWEINIDU (AT (J91U1229INIWNNISU

ALletd] SUCUUNIVNNRsU U (m?) Sngwuzd9fineon GodsutiSnenn
1 wiwiuse (Indoor) 1,032 tWatszol)s, (3, U RSSI, Response Time
2 wieusnee1l (Outdoor) 2,500 Autd, 30, sw@wtriagg RSSI, Packet Loss

010198 3: Aod5y 1R cnunwdawayu

Ju fodsu miogdNLNN enunaude Judsdniiuay
1 RSSI dBm 90619755 0 98 (Goe)3: -60 dBm Gn3a -90 dBm)
2 Packet Loss Percentage (%) Figringa 1% runiudgyuidisu widagiu
3 Response Time Millisecond (ms) fiogdnorutoussifinucigdeunetuavgnaiy

(108190 4: Bugzideeega RSSI €y tResoINIunougzoug)

J0u genIuiitingsy &1 RSSI g8 (dBm) Response Time (ms) Packet Loss (%)
1 wweluse (Indoor) -78.52 39.07 0%
2 weusng1e1y (Outdoor) -66.43 36.12 0%

£IMERIA 5: NIWUFUNTUYUAINKLULXANTN €e QuRiuazndgaziuriagg

fodsu/guinsus DueAfsucuuigne wDUtSw LUz Wi-Fi Juhutuy LoRa
P & ' P v o o o ) P
1. tRuzn1y/nuguagy i (Buiuadwwe1ogie) el 9 (30-50 wdn) Indanusn  tgre (>1 Atacdn) uas)
wuin Jen?ge1eg7 Tuginu el {els]
2. NUNZYNEIDIFT UDdum (WIdgnusae) M1 finAing201937e[INe I Fuerwlgznguavwaud
o Pz & do
Nn=2073 asuUNSN TuEuihdn
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. Packet Loss Rate (%) 0% 5% — 15% (Bufiuaoruowicsl 0% (Randundinagiudud

WESTEY)) 1,032 m?)
. Response Time (ms) < 10 ms (togIe) 100 ms — 500 ms (GULoUMIU 39.07 ms (Y89 way Dy
tin) Uy Real-time)
 NWORWNWEIIPY 99 (Fenetwltiaziu 29 (SUvneu Wi-Fi futmie) dage (Low Power tous
nzmen) Huednds)
eorusngelun enge (e, duh  Uiung (990 Access Point  j1e0%e) (9 Plug & Play,
8ndls Souzne) fogam) dreantdifie)
. Auiugtsney way I0e (81ReSVeU + 61 Yaung (e9Usnsw dadign (@nlggrend 50%
nwdniy €s3970) Router/Access Point) nQefudge)
!— Nodel

Fire alarm
Web-Server

-

- == '
=] @ Nodes
Gateway Node 6 \

Noded

== NodeS

suf 1: t9laggagnaucSnognegjaziu

1 Aty )

A

. o X
YO0 (AT oy uy

A

Snzaguneuniuseionusnitw

A

Bnzsrardunig@eousnditu

NoNFBUAIWTIN

— duyiarlu «Qy 2yu Giereeri

s ;
Qeducaxtisucuy Online

A

YzBuBu «ay axgu

suti 2: BN ucSnogneeigeuno
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(2) Wuihcdn (Outdoor)
SUNR 3: CEUEIRLNIVORNIDU KRy INSNCNNF VLI

@
| it
43 m
() Guita (Indoor)
S0m
2 3 4 5
L L @ @
L L L ® (5.1)
@ @ @ ® (5.2)
@ L @ ® (5.3)
® 9 L ® (5.4)
1né‘numn

@ L @ L )

@5) (35 (45) (.5

Microcontroller (Mega) with 3G
UC20 Shield (3G and GPS)
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LCD 20x4 with 12C Interface

Real Time Clock (RTC)

Button & LED

: FoUANOEGTS (cr N ciswy




@®
=}

~
(=}

/

[
=

/

@
=}

N
(=}

/

Signal Strength (-dBm)

w
(=1

a <& a Gas P & a
SUB 5: (FUKLNINDILESI2IFVEWNINCNN TATULUNTN

Time response (ms)

<& a Gas P & a
6: (RUKLLNIND1USI29IF UL WNINENN tG WWWUBDN
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  L = 20     l o g 10 ⁡   ( d ) + 20     l o g 10 ⁡   ( f ) + 20     l o g 10 ⁡   (   4 𝜋  c )
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  3 ×  10 8 m / s
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  P a c k e t L o s s  ( \ % ) =  (     P  s e n t −   P  r e c e i v e d    P  s e n t ) × 100
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  S D =     ∑     (   x  i −   x - ) 2  n − 1
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