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Design of Integrated Safery System for Sealed Places

Min-Seung Jeong

Department of Computer Engineering, Graduate School,

Pukyong National University

Abstract

Disaster accidents at industrial sites have been increasing every year. In
shipyards there are countless enclosed spaces causing issues like harm-
ful-toxic gases stuck in those sealed areas. And due to such special and
complicated structures of the working places with many layers of walls sep—
arating each other, there exist more issues of communication with workers
trapped inside when accidents happen. Under this circumstance there must
be a huge difficulty to evacuate or rescue the workers in case of any
disaster. Therefore, in this paper, We would like to introduce the "integrated
safety system” to more effectively deal with the problems and prevent such
disasters in tough working environments. The suggested integrated safety
system can prevent accidents in advance because it can control the data on
the location of the workers in real time and the numerical values such as

gas, oxygen, and carbon dioxide generated in the workplace in real time.
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2.1 LoRa Network

LoRa Networks A4 AE &4 7S vt HHdgola H2 T4 ¢
o} A4S aelsoF 3}3]. Short-Range Network® Ul o] AEELS u
Ak EA A7 A, Cellular Network® .t Holg AEEL Ixut A7
g7 ¥ sta, 740l A @stt4]. LoRaxs Low Energy Aoz wje g
Uz Hd 10dA=E AT & AEE vt=s o] v 16WY o),
Long Range FAz 10wt o], oF 16KM °14 T4 ®$7F 7Hs3 sy
o] IoT REEd 9z A9 Zze] 7hssin HFS s 7|2z
AES128 ®H<3t715 & #AlF3t & 12 LoRa Network 2 FA5AY 7|&S &

4 Mg mold

pul

<3 1> LoRa Network ¥ FAZ2l 7]&9 E4

Division Power Velocity Range Cost
LoRa Low 300bps <21Km Low
Bluetooth Low 700Kbps <30m Low
Zigbee Very Low 250Kbps 10-300m normal
Wi—fi Low-High 11-100Mbps 4-20m normal
3G/4G High 1.8-7.2Mbps Cel &% High
NKX Very Low 1.2Kbps 800m normal
WireelessHART | Very Low 250Kbps 200m normal
ISA100. 11a Very Low 250Kbps 200m normal
6LoWPAN Very Low 250Kbps 800m normal
Wi—MAX High 11-100Mbps 50km High
RF D Very Low 400Kbps <3m High
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Restoration

100
35.63
5.00
18.75
30.00
10.63

Response

100" %
1875
9.38
9.38
47.50
15.00

Prevention - Contrast

100
31.25
5.00
9.38
39.38
15.00

2> Ad-As
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<
Division(%)
Total
Equipment

Wireless
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Manpower
SOP
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799MHz | 1912.5MHz 3570MHz = 5260MHz
INDOOR 1651 | 17.54 22.54 28.95
MDEEP INDOOR | 20.09 | 23.81 29.06 34.83
WDEEP INDOOR2 27.30 | 32.33 37.08 43.34

<9 3> AN AR A T3} AT AAEAAT)



< B3 d FxEd A ves AFEta o, darde] =3k g
g F837) 94 /1= GSMulHl 20dB o) 4ol AW A Fe AEdd. = 3
& AW A P43 BaE NBloTe] 54& e wold,
<E 3> AMA P43} BAE NB-IoTe 53@FAFEFNATH)
Physpal NPRACH NPUS | NPDS | NPDC | NPBC | NPSS/N
channel/signal CH CH CH H SSS
.. Max Max Max
Repetition Max 128 198 2043 2048 Max 8
Low coding - 1/3, B
rate 6 1/3 1/3 1/3
1/2-B
Low order PSK
Modulation 1/4-Q R o QPSS PO
PSK
Relaxed Longer
Relaxecl miss " 3 B I i e
Requirement detection ac tiBIIne
probability a4
New
New sign
Design new prea B B d A al
channel/signal mble based on
format 7C
sequence
PSD boosting O O O O O O
RS power - 0 0 0 0 -
Booting
Increasgd RS < < < < < <
density
IoT Yufo]lx~ & FA4T wf 7]E9] A2 Yulo] ~(Short Range Device)

[

AAw = FEol7l ke strh9] whHel LPWAS] 4-9¢= Fx=d 2
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< 4> IoT Huto] 25 93 LPWA & 4%

719 24GHzE AH&3l= stolutoli= APS A FA7AH AR&d| okst=
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A Auke]l A9 FY 9\l A ul§ FHefslth AW A HHo| g
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MEHZ 750l @4 7%l Atk 1% 5% LoRa wl4lsh 34 o] w4

x0T}
PC Server
é}".z_l' FSK Mesh FSK L2 (Tx power = 200mw)
oRa Ra Ra
RS RS RS

Stct LoRa Mesh

(RSJFSK
Rﬁ @URa LRI ORa
Outdoor RS
LoRa Ll (Tx power = <25mw)

%...%LoRa %

<Z19¥5> LoRa i+ ¢ Fob Hol] v+ +x
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Close BREAK RTS OTR o ngtf @cs @osm @G @ s

Urup: 300230 ES 1 D021 Hello! RE0=012c ~
D: Fedundant Ru-pk receiving happened! The same packel was received already, it will be discarded.
Unup: 31 4:31 40651 00:2 2:Hello! RE:0=013a

UbupiRS:5eq:M 2:20He ol RS0 30

D2 Aedundant Hu-pkt receiving happened! The same packel was recebved already, itwill be discarded,
Urnupz31THIVEEST 001 T Hello! AS:0x013e

Urup:305:305:651 00:13:Hello! AE:0=0131
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[ Redundant Ru-pld receiving happened! The same packel was received alresdy, it will be discarded.
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