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Abstract Seamless wireless communication network access technology enables users to guarantee service
continuity. Hence, it is necessary for disaster situations in which network service may be interrupted.
The Multi-path router is a technology to improve network stability and strengthen field operability,
particularly in a disaster environment where network failure can occur by providing high-performance
data transmission using multi-communication networks and network security by VPN-based wireless IP.
In this paper, a prototype system for an MPR-based wireless communication network was proposed to
improve the operation performance for disaster field investigation applications. A comparative
experiment was performed on various data transmission performances with the existing single wireless
communication network. In addition, another experiment was conducted by measuring the data packet
transmission and receiving performance in the existing/new wireless communication system first and
then assessing the UDP transmission performance in a single router environment to understand the
transmission capability of the new MPR. The experimental results showed that the sending and receiving
performance was improved by approximately double that of the existing single wireless communication
system. The proposed prototype system is expected to allow users to share and disseminate collected
on-site data more quickly and efficiently during a disaster site investigation.
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Fig. 1. Network transmission performance at optimal
link mode
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Fig. 3. Conceptual comparison of wireless communication for data sharing : (a) Existed a LTE router-based
network, (b)) MPR-based network proposed in this study
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Table 1. Specifications of Gateway management
device and Mobile router used in this study

Device Description
CPU |4 core or more
Memory [32GB DDR or more
Gateway Storage |1TB or more
management Power |110~220V AC Power, 290W
system Endurance Temperature: 10~30C
Humidity: 5~95% non-condensing
Size 4.3%43.5%38.2en, 8.7kg
CPU Intel Atom N2800, 1.86GHz
Memory |2GB DDR onboard
Storage [32GB
Multi-path Ethernet |2GB Ethernet
mobile router | power [9~24V DC Power voltage
Endurance Temperature: 0~60TC
Humidity: 10~85% non-condensing
Size 3.2x10.8%16.1cm, 0.7kg
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Table 2. Comparison results for data transmission
performance between the existed router
and proposed MPR

N ¢ Aver.
Case | Provider | Test time Protocol | ' bandwidth
test
(Mbps)
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I [SKTKTL] 0 . UDP _
GU+ 15:00-16:00 10 times 61.8
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I [SKTKTL| ... ) TCP .
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M [SKTKT.L] o0 0. UDP )
GU+ 19:20-19:40 5 times 74.4
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v SKT,KT,L Tep
GU+ 20:00-20:20 Stimes 23.2
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Fig. 6. Results of TCP data transmission rate measurement
in the case II : (a) Existed SKT LTE router (b)
Proposed multi-path router
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Table 3. Results of received data packet of UDP at
final destination

Router Target Transmitted Packet loss rate

type bandwidth bandwidth ©%
(Mbps) (Mbps)

2 1.98 24
4 3.96 49
6 5.94 75
8 7.92 77
Existed LTE 10 9.90 77
router 12 11.9 82
(SKT) 14 139 86
16 15.8 88
18 17.8 88
20 19.8 89
30 29.7 92
2 1.98 4.3
4 3.96 54
6 5.94 53
8 7.92 74
Proposed 10 9.91 77
LTE router 12 11.9 77
(SKT) 14 13.9 85
16 15.9 90
18 17.8 86
20 19.8 91
30 29.7 93

433 TCP/UDP TIO[E £ S5m7}
43240149 SUT ARBANA 7120 B
SAYSKT)T £ A7olH Aok B4 THAFA
ute] meEeke] AAsREY dole 44l A5
k. dole 441 A 23 AT AHo|Ae)
Edjge Z4ste] Brksig AU dole o)
A HBAY A3 B FAEAYe] 7% T

T oo

N 2

=
4 & o o
_?L

.1[1 )E
2 o

Table 4. Comparison results for data receive performance
at destination between the existed router
and proposed MPR

Num. of Aver.
Case | Provider | Test time Protocol ) bandwidth
test
(Mbps)
SKT 11:00-11:20 tirfles 1.72
\4 uDP
SKTKT,L 11 5
GU+ 11:20-11:40 times 4.14
SKT | 11:40-12:00 5 times| 198
Vi TCP
SKTKT,L 19 5
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Fig. 7. Results of UDP data transmission rate
measurement in the case V : (a) Existed SKT
LTE router (b) Proposed multi-path router
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