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ABSTRACT

When using an existing LPWAN-based IoT telemetry system as a disaster alerting system, the data collected
from the sensor is sent from the gateway through the network server and application server to the disaster
alerting server and monitoring client. Thus, there was a weakness to be used in the field of disaster alerts
requiring promptness to send alerts. In this paper, we propose a disaster alerting system that has a structure in
which the gateway checks the payload of LPWAN packets and sends the emergency alert data directly to the
disaster alerting server and monitoring client. In order to confirm the applicability in the real environment, the

proposed system was implemented and performance evaluation was performed.
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Fig. 1. The structure of IoT disaster alerting system
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Table 1. Hardware and software wused in the
implementation
Element Specification
Platform: Raspberry Pi 3B
LoRaWAN Concentrator:
Gatewa SX1301 AP2
Y Language: Python 3
Packet Forwarder:
Semtech UDP Packet Forwarder
: 4
Network (N .Cen.tOS 7 x6:
Server Application:
Chirpstack Network Server
. 0OS: CentOS 7 x64
Application L.
Server Application:
Chirpstack Application Server
Customer 0OS: CentOS 7 x64
Server Language: PHP 6
0OS: Windows 10
CAP Server Language: PHP 5
Library: CAP PHP Library
Web Server, 0OS: CentOS 7 x64
Monitoring Language: PHP 6
Server Database: MySQL
Monitorin. Platform: x64
Cl(i) m?Pc;g 0S: Windows 10
¢ Web Browser: Chrome
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{"config":{
"cap_addr": "10.8.0.1", // Address of CAP Server
"cap_port": 3000, // UDP Port of CAP Server
"under f low": 4, // Minimum Sensor Data Value
"overflow": 4 // Maximum Sensor Data Value
}

3

{"rxpk":[{
"time":"2013-03-31T16:21:17.528002Z",
"tmst":3512348611,

"chan":2,

"rfch":0,
"freq":866.349812,
"stat":1,

"modu": "LORA",
"datr":"SF7BN125",
"codr":"4/6",
"rssi":-35,
"Isnr":5.1,
"size":32,

"data" : "-DS40GaDCAGH48e INM3Vai —zDpsR7 1PnICPASUCONS4 "
}

}

12| 3. TinyAP PUSH A $734A dlolg] &4
Fig. 3. Data format for TinyAP PUSH server
configuration
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<alert>
<status>Actual</status>
<msgType>Aler t</msgType>
<scope>Pub | i c</scope>
<info>
<area>
<circle>46.24000, 3.25230 0</circle>
</area>
</info>
</alert>

2| 2. Packet Forwarderell4] 57415 dlo]g] &2][10]
Fig. 2. Format of data received by Packet Forwarder[10]

694

a2l 4. CAP WA £
Fig. 4. CAP message format

www.dbpia.co.kr



=% JLPWAN 74} IoT At 7 x Al ~elo] 7|4

{"stat":{
"time":"2014-01-12 08:59:28 GMT",
"lati":46.24000,

"long":3.25230,

"alti":145,

"rxnb":2,

"rxok":2,

"rxfw":2,

"ackr":100.0,
"dwnb" :2

2

" txnb n

’

}

21 5. Packet Forwarderollx] <A1%]:= GNSS 1% AW
FA[10]

Fig. 5. GNSS geolocation format received by Packet
Forwarder[10]
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