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Abstract In the event of a large-scale disaster such as an earthquake, typhoon, landslide, and building
collapse, the disaster situation awareness and timely disaster information sharing play a key role in the
disaster response and decision-making stages for disaster management, such as disaster site control and
evacuation of residents. In this paper, an exited field investigation system of NDMI (National Disaster
Management Research Institute) was enhanced with an LTE-VPN- based wireless communication system
to provide an effective on-site response in an urgent disaster situation and share observation data or
analysis information acquired at the disaster fields in real-time. The required performance of wireless
communication for the disaster field investigation system was then analyzed and evaluated. The
experimental result for field data transmission performance of an advanced wireless communication
investigation system showed that the UDP transmission performance of at least 4.1Mbps is required to
ensure a seamless video conference system between disaster sites. In addition, a wireless communication
bandwidth of approximately 10 Mbps should be guaranteed to smoothly share the communication and

field data between the survey equipment currently mounted on the survey vehicle.
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Fig. 2. Design for Bus-type investigation vehicle :
(a) Vehicle designing (b) Inside and outside the vehicle

b ‘ Table 2. Application systems of bus-type

Fig. 1. Development of van-type investigation investigation vehicle

vehicle : Do
(a) Vehicle designing (b) Inside and outside the vehicle Device Model Unit type

Intercom |~ (DSI Div.) Fanvil C600
- (Investigation vehicle) i30 SIP | 1/3 | voice
Table 1. On-board sensors of van-type investigation (Ms sy | o d%)or phone

vehicle in NDMI

Touch sereen| i+ 4600-108L46 ~ LCD panel)| 1 -

Device Model Unit | Data type table
-HD Bullet camera 2MP 5 Image cor\llfledri;ce - Polycom EagleByelll (6Mbps, ) Image
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R ~ Operation PC|-Over i7, Over 16GB memory 1 -
LiDAR system RIE:GL VZ-2000(IMU/GNSS 1 Text
Unit)
EO/IR sensor [-TPV-IBD 1 Image _ _
Weather 2.2 NDMI BEZANARS] BASA SHzEx
device -Weatherpak-2000 1 Text
H oL QI Ao| A 2~A15} glo]g o] Al of
GNSS -Ascen Korea Gmm-ul 1 Text = Eoﬂ 1“ H‘_ = OOTI i Tt] = ﬂ ]E]A ‘jo‘q- =
Encoding ~ 1 Image 2 WRZ29 Z8E st NDMIQ AtAtal @AFRAL
e AlAHS] BAFAY S BAsl o, 837
) ASFARIES: Thewt Pk,
2.1.2 HAY THAIL SHYTAMALE 5 A, AGRAA 28 FABAT Hofl Qe A7l
2017¥ EQE TFEAZAAGL S ke nly AR EEAME(DSAC: Disaster Situation Analysis

Blzol] sMIBIoA A", Z)dEEgu], BxaT-Ee]  Center, ©I3F DSAC), AdeddzAMo] A4 51

604



AdAra

HqRZo=s

295 9% LTE-VPN/I¥t @4z 2d 4587t

PR, RARFES AHE P2 242 &= o] Qlo] AT+
g YR dFRARET A4S HlolE B4lo] of=E
TFZo|th. 20159RE @ 283U EFARERE
AT AAS A DSACS] SEA|AHIQ AntE
U] HlE =(SBB: Smart Big Board, ©]3} SBB)?} ¢
A28t 1AL, 20179 ARE thEd AR A
FARIERAM O} A=A Yol AAE s3] A A”IT
A= AUt 2=y, RAREE GRS RAR
o] AMH 117§ IPE A U, 7 RARZol= B4 &
22 Hel §E(dummy hub)7t Z2F A= o] Qlof
45 BAY AZo] oY, HlolE & &kol Aol
g% 4= ItkTable 3).
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Table 5. Average data traffic between bus-type
vehicle and DSI div.

- Comm. Experi- Num. of Data transfer
Provider K mental . rate
section ) experiment
time (bps)
Vehicle-Imag
e Archive 09:00 twice 4'1, Mbps
SKT . . . [TX:3.34 +
server in ~11:00 | [30 min.] RX0.76]
NDMI o

d 3% e 3 2B Vs B2 B4

gl FA1EAl ofiol met HolE o] 9g
%2 7Fek Slt. webA, HlolE A5-2 91t AT
Al S-S 245 s A ARl EAE O
9k LTE 2hpEet AndezAtilo] 94 of7toly A
H71219] TCP, UDP H|o[8 F4184l A% S35ttt
FATA 557 AL I ool Muio] iperf
g AA5te] B3t =S 2MbpsE 5871 7 53]
B gt woly FATAS WA &4 SAS
UDP dlojg A& gt 4%
UDP 83 HlolElE A43 o, 4Mbps o)<} Exf¥
o] TS Hd %

i,
‘_k::l‘
=
,_]
5!
o
i
fu

ol ZAe] 540 Edfulo] UDP 7]uke] o4t Hlole]
o] TjREel e 7ok v I% UDP W 452
Aojsiale W s FABATS Aol ¥ How
Azt

Table 6. Experimental results for UDP data transfer
using LTE router

Provider | Prorocol | g | o o | packer s
2 Mbps 5 24%
4 Mbps 5 49%
6 Mbps 5 75%
8 Mbps 5 77%
10 Mbps 5 77%
SKT UDP 12 Mbps 5 82%
14 Mbps 5 86%
16 Mbps 5 88%
18 Mbps 5 88%
20 Mbps 5 89%
30 Mbps 5 92%
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