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ABSTRACT KEYWORDS
Notifying emergency evacuation methods, accurate disaster location and evacuation machine-to-
route guidance can be very active alternatives to quickly minimize evacuation and machine
casualties in disaster situation in the development of subway disaster prevention internet of things
detection system that detects the disaster signs at the subway station early on the basis disaster response
of Internet of things and leads passengers to evacuate. It's not easy to ensure perfect emergency-
functioning of fire fighting facilities and equipments due to underground space structure communication-
with narrow exits. Therefore, we developed disaster provision EL Display integrated module

board that can induce the most efficient evacuation and the field experiment was EL display
conducted to examine the practical application in this study. Especially the applicability LoRa network

was verified by field application test because there is no case in which EL panels are

used to evacuate disasters.
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Fig. 1. Network diagram of sensor node, N keeper and master server
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Table 1. Sensor Node Binary Frame Protocol

HEADER PAYLOAD
<=>| 0x00] 0x17| 0x74F94515 | NODE 001] # | 0x00] ID Byte 1| Byte 2| ID| Byte 1| Byte 2| ID| Byte 1| Byte 2
A B C E F D| G Sensor 1 Sensor 2 Sensor 3
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Frame Type Byte [1Byte]
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Separator [1Byte]

Serial ID [4Byte]

Node ID [variable]
Frame sequence [1Byte]
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Fig. 3. M2M-based disaster response system configuration diagram
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Fig. 4. Review EL panel use for disaster guidance lights in case of disaster
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o2l
ol

EL H2=Z#o] 252 Table 3% 22 o7 dAste] FA e 4833t

Table 3. EL module communication protocol for N keeper

STX CMD CNT DATA DATA DATA CR LF ETX
OFF 0x02 0x16 0x05 0x01 0x00 0x03 0x0D 0x0A 0x03
1ch ON | 0x02 0x16 0x05 0x02 0x00 0x01 0x0D 0x0A 0x03
2ch ON | 0x02 0x16 0x05 0x02 0x00 0x02 0x0D 0x0A 0x03
Flicker 0x02 0x16 0x05 0x02 0x00 0x03 0x0D 0x0A 0x03

EA%&% : 9600bps, 8bit, N, 1
%. 3L

STX : Start frame

CMD : RF Mod ule ¢] HEX Data %1% Command

CNT : Data 3byte + CR + LF &] H¢]E| Hlo]E &

DATA : 3byte, 7Hl 715

CR/LF : ®Hl°o]H 9] EETX : End Frame

Flicker 7|55 : 1ch, 2ch ©] A2 HZo}l7}HA ON/OFF ¥ . A|lZF ON 5 &, OFF 5

B

3.6.1 &xAl-Slave 2= M3l

Master Check HEo| A Fej7} FH $FAlSlave 541 AE|2 A3lo] Hw 3H Ao olgje} o] WL Table
4.9} 7o) HIAE ZZ WA= $FASlave 541 AEIZ AH3lo] FWH, tlo]E F4loA o] AL&slal 9= HFH ] AlEe
STX(0x02), B ETX(0x03) < AH4-3+, 3712] Ao Info Lengthol mehd Wots Z2E2S Aga9.

(N &

Table 4. Slave-Frame structure (STX-ETX Frame)

STX(0x02) Frame Type Info Length Info ETX(0x03)

1 Byte 1 Byte 1 Byte 0~n Btytes 1 Byte

3.6.2 &%4Al-Master 2= AdH
Al-Master A E]7F 58, A 2= :Lg——ﬂw\ o] AFg2Le] 4E 4 RP 9 DA 742 STX-ETX Frame ol 8o ZE37}

SLIP(RFC-1055) Table 5.9} 22 B4l Z2EZS ARaA A& itk

% SLIP ZE2EZL RFC-1055 AU A~ =z

=

1-M:

PP
STl

Iﬂm

==
251

Table 5. Master-Frame structure

RP DA STX-ETX Frame (Table 4)

1 Byte 1 Byte n Bytes
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3.6.3 N7|m<2| EL C|AEd0] 2 M

N713 o] AR RE= ofgf] Iheksh =9} 2Ho] nodeJS9| http REE G418kl FAZREZS Fal EL S0l
o] HEE Aottt 2xntt FHIE A8, N7| 3ol A AdRer) WhEo] HH ofgfjol &2 IET EL H2& o] =&
= AHE S8 o

var SerialPort = require(’serialport’);
var http = require("http’);
var port = new SerialPort(’/dev/ttyUSBY’, {

baudRate: 9600
D
var elOff = new Buffer([0x02, 0x16, 0x05, 0x01, 0x00, 0x03, 0xOD, 0x0A, 0x03]);
var elOnlch = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x01, 0xOD, 0x0A, 0x03]);
var elOn2ch = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x02, 0x0D, 0x0A, 0x03]);
var elFlicker = new Buffer([0x02, 0x16, 0x05, 0x02, 0x00, 0x03, 0x0D, 0x0A, 0x03]);

]

port.on(‘open’, function() {
setInterval(function() {
http.get({
hostname: ’localhost’,
port: 8000,
path: ’/disasterState/’,
agent: false
) (res) => {
res.on('data’, function(data) {
var jsonData = JSON.parse(data.toString());

console.log(jsonData[1].sensorNode)

port.write(elOff, function(err) {
if (err) {

return console.log('Error on write:

7

, err.message);

}

console.log('message written’);

b

// open errors will be emitted as an error event
port.on(‘error’, function(err) {

7

console.log("Error: ’, err.message);

— 435 —




Journal of the Society of Disaster Information. Vol.13, No.4, pp.422 - 441

4. MZEl EL C|AZY0] 25 Y SIXHAE

4.1 H&E EL CI2ZH0] AIMIE

&2 A7 H2EMER B NEFY As3F g AT tdos AAsoH, Aded HAg EL t2Ed o]
ZES Fig 16, Fig. 17.3 2th

(b) Lower step type tape-shaped direction indicating EL

(a) Emergency exit typed EL display panel display panel

Fig. 16. Emergency exit and tape typed evacuation route guidance EL display module

sHg Yoz
O|S3IMIL!

Fig. 17. Stairs and wall-mounted EL display module
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4% 71E F&8 EL t2=Zdo] ZES Fig 18 7 2th

(a) Fire evacuation instructions (b) Chemical terror evacuation instructions

Fig. 18. Circular column-mounted EL display module

4.2. SIAHIAE Z5}

SPHZEE 20179 42 219 0233 B T5F MESHA AABHAT A EoA s & YA 7|3 dare
= B SAlo] At 1% 3027t ARl o] Hth HF4Y H W] 302 F AGRER AFHet tuE =
QMNE EASATE A FFEDS T I 2Y2 Fig 19.9F 2o

Fig. 19. Fire Test Snapshot
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Fig. 20. Sensor node SHTPIO01 fire test result
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Fig. 21. Normal sensor node SHTPIO03 data
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@ 34 AF AMEE= (SHTPI01) Blolee] A dHo|E gt nlw
Fig.22:= W39k ALY A HlolHE 37 Hlawste] BoEtt YA REQ] T Ao vls) st 43 dAl
il

A A E(SHTPIOT) 2 oS 4(NO,) 8 G2 (CO)E 48] S7HE Bl AtasEs a9l olue]
i, 2EE AE 28T g oy T Aoyt A Ftk whEhA ofitsbd et datsteae] S ol ofste] A&
X G EORE s YAV} sbssinia weE
12 210 Pressure. . NitrogenDioxide 500 C
450
10 = 50 400
. — Tuw T
5 i H Sam
i = £ £
2 10 100
N IR nmm m o om o e e N IR
- Selci o0 Humidity

8

Humidity (%)

Oxygen (ppm)
&

3

TemperatureCelcius
8

3

0 o o
51 o1 52 02 53 03 54 04 55 o 51 o1 52 02 53 03 54 04 55 o 51 o1 52 02 53 03 54 04 55 o
Frame of Sequence Frame of Sequence Frame of Sequence

Fig.22. Sensor node SHTPIO01 Sensor data comparison between fire and normal mode

4.3 THAHZE M2M A|AH 3=

 ATlME 2A A volE & v ez EAle FAstY Addx 271dE Al2de 75T Fig. 23, Fig.
249} Zo] QR4 T Fa7W 2 FAAH M ZUE o] Thsstv, A3l thste 24 N7 e
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Fig. 23. Real-time monitoring system screen for disasters
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Fig. 24. Disaster alert sensor threshold setting screen
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