=i 16-41-04-08 The Journal of Korean Institute of Communications and Information Sciences ’16-04 Vol.41 No.04
http://dx.doi.org/10.7840/kics.2016.41.4.441

A} F2EAA MEYIE T W FHEe}
#1281 71k Ad Hoc 2H-H

FEEF GA, mG, AP, AN E

S

’

Ad Hoc Routing Method Based on Betweenness Centrality and
Location Information for Unmanned Ground System Networks

Hyochun Ahn’, Jinhyuk Yim', Young-Bae Ko, HyungSeok Choi”, DaeHoon Kwon""

(@] oF
=i =

7

o 4g
-

mi 2

W F Al A FIERAA vESaE aexeR 43P 98 "]l 7]gelvh MANETH
Bl & UEAZE S84 7]Eel W e ZREZEC] A7 JpdEeigich SN o A Felw
BAA} 7o) B4k 3ol A3 2hw ZREZ g S A7t deskel 1 =iellde A 7l
ERAA Al=we] =8 e F sl "E & §Al AYE] S13 ol SRS Jkes 3 A Mk Bk
E‘(BCGR)Q Alekgich BCGRE 24 2ot v Falel mee] o5, 914 Are| 2as &8sh= 2hed 7]

Holth BCGR2| %55 #5371 913 ns-3 AlEdloldS 283 AgS +asi9la, L 733} AODV, GPSR7}
L% 712 2 et AlRA, AeElEk A9 Azke] SHedlA o £ A5E Hole ZE F]lslglt

Key Words : Unmanned Ground System, Mobile Ad-hoc Network, Geographic Routing, Location Resilient,
Betweenness Centrality

ABSTRACT

Wireless multi-hop communication is one of the key technologies to operate Unmanned Ground System (UGS)
networks efficiently. Conventionally a lot of routing protocol has been developed and studied for multi-hop
networks like Mobile Ad-hoc Network (MANET). However, the routing protocol for the unique environment of
the UGS requires further studies, since conventional routing protocols cannot be used itself for UGS networks. In
this paper, we propose the Betweenness Centrality based Geographic Routing (BCGR) which considers the main
function of UGS. BCGR utilizes expanded ego betweenness centrality, mobility and location information error,
respectively. We have conducted a simulation study for evaluating the performance of the BCGR using ns-3, and
our simulation results show that BCGR outperforms the conventional routing protocols such as AODV and GPSR

in terms of end-to-end transmission reliability, throughput and delay.
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Fig. 2. Comparison between GPSR and GPSR with betweenness centrality information (Static topology)
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Table 1. Simulation Parameter

Parameter Value
Size of Topology 10km x Skm
1 Command Center
Number of Node 20 UGVs

4 Bytes Control Packet
1024 Bytes Multimedia
Packet

Traffic Type

MAC Protocol IEEE 802.11g OFDM

Transmission Range ~ 2km
Data Rate 6Mbps
Simulation Time 500 second
Number of Simulation 30 times

HELLO Message Interval | Every 1 second

Mobility Model Gaussian Markov

Velocity of UGVs 0 ~ 10m/s
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