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Abstract

© With the development of IT (Information Technology) technology, embedded system

and network technology are combined and used in various environments such as military

environment as well as everyday life. In this paper, we propose a new airdropped distributed

mobility model (ADMM) modeling the dispersion falling of the direct shot of a cluster bomb, and

we compare and analyze some representative MANET routing protocols in ADMM in ns-3

simulator.

As a result of the analysis, we show OLSR routing protocol is promising in ADMM

environment in the view points of packet delivery ratio (PDR), end to end delay, and jitter. In

addition,

we propose a new adaptation scheme for OLSR, AND-OLSR (Average Node Distance

based adaptive-OLSR) to improve the original OLSR in ADMM environment. The new protocol
calculates the average node distance, adapts the period of the control message based on the

average node distance increasing rate. Through the simulation study, we show that the proposed
AND-OLSR outperforms the original OLSR in PDR and control message overhead.

Keywords :

. A&

IT (Information Technology)?] WA 3l
I AR ut]E AR U E9 S
EEHA A53tE Al2~gle] dE] By
A AXEY A¥stet ARSE 3 SoC
(System on a Chip) 7|&o] WA HA duy=
& ot GiE AT o)gk gEo]
*Corresponding Author (seyoo@daegu.ac.kr)
Received: Sep. 21 2017, Revised: Dec. 5 2017,
Accepted: Jan. 9 2018.

T. Lee, J. Yoo, S. Yoo: Daegu University

.2 mo

AESE

J. Lee: Hanyang University

J. Wang: Agency for Defense Development

# o] =Ed 2016 HWHStAF A AYPoR
T34 E A2A (UE161061RD) ¥ 201611 %= 4
() Aoz dadfActe] s v
o} &l 71224l (2016R1D1A1B0393037
9)e] Asl.

(© IEMEK J. Embed. Sys. Appl. 2018 Apr. 13(2) 83-91
ISSN : 1975-5066
http://dx.doi.org/10.14372/IEMEK.2018.13.2.83

Node distance, MANET, Mobility model, Adaptive OLSR, AND-OLSR

Ea 7|Ee] WHoR AHEC JAEYES HES
IoT (nternet of Things) 7]&<S E3 AlE39
A4 9 Exlo] s duits AJxElo] gk

P2k Ak ok 5 nhgd Ropeld @

mﬁ‘l i
E]
o FE‘
(o3

a9
=)

HZ TellAe Ay, 24,
(GPS, GIS)ol JHlti= A|2=8lg 2 -g3fof
7101 AAE "e AdastA EdAra
2014 AT EO]AAATL (SPRDS Aol

oFd ol

i
>
>

%0
8 £ 1

29 20184744 AlA =% IT SW AEe o
950080 @ Aoz Fu/Ax A Hokst B
5, AW R Bok AR TGl ddHrke
247} 9ol (21, elAY Q= *EE%OM
H88 P Azdol Tk FAolL, B Ax
EEEICEEICE IS X S »} ve w1
it

# =D 839 Fadel Fog
=]

WELIE A 4 UEHIY 74 UEY
a2 b & gov, o 3 R4 MENAE g

2} (infrastructure) 2] 3} °HE = 2]
o8 gt xE BAe] MESAE ol



84 24 Yot Ols 220AMe E

g vlEel AAE QlEebe] =g wol UE
a5 A WAoR, WEHoR LTES e
o] EEA L AP 7|wke] Wi-Fi el givh vl
= F vEIE 71Ed A <zt glo] o
T o] HeolHg False] saEd ghe
o 7lee B sHsH, YES ] Fert 1A
HolA @i ols THEe] AxE o= F YEY
a5 TAsH: 54 An (3] oled olFA vl
1=

MANET (Mobile Ad-hoc Network)-
2 PAEo] o]% vk 7le] AAA, E
Y, A e} o] iRl uet MESI EE
2A7F FAR Wgtshe 5A4S 7HxIh

B E=RAAE Eue] WALl oe Agke] &

E oot o
Wy
ro

oA
Y
mti
[Ll”

olAdE e (Cluster bomb) [4] o] MANETS
A&kl g7 [5] o digh ARE 72 e (2E)
Eo] wES Fa Agro] FHE A st
AL WARAY, el dg f& eBA5Es ¥
ol AEE Mg olEfd H&wo] FalE o]
%, Eeto] Auto® " wiE AXH 74 &
A detelsE 3 4S g3k ADMM (Airdropped

Distributed Mobility Model)S Aottt} 18]a
ADMM3%HA oA MANET®] tlEAel #¢d ==
EZ<l DSDV [6], OLSR [7], AODV [8]9] A&
Brleta A3 £33, ADMMEFolA 32
E, T 7 AAAE 283 AEH SHelA
2 4TS Hol: OLSREZEF AlZ¢
71"l AND (Average Node Distance
based adaptation)& #-&3% AND-OLSRZZEZF
L Aotsla 1 AL B4 2 FGrtsi)
B E=fo [AdAE 7|&2 MANETH ##
Tol s AHra, a7 VAgdAE Atst
Mob1hty Model?} Aj 28 AND-OLSR X ZEFo|
sl dieth VAdA s Adg 2 9 T2
Zol tig AFdeld ARE EA T viA Yo R
AdAME 8okl FF A5 W&ol s V=S
t}.

L

Lo mlo

olo oki ol~)4

o

rlr r&«l

. 2 AT

MANETS] WESZ EZ2A7 35
E4og 3 71E9] i UEYT Se" B2
A g3l7] ol#fal, MANET® EA4S o] &3t
8 gA 50l AFHRITh MANET 299 L2
EZe B9 ARE gAsE A o
Proactive %43} Reactive WA o2 o]t}

mlo

Hel Jlgt BSXH OLSR Z22&E=

Proactive =i Table-driven W22 7|74 X+
HEHD EEZX Wl A 898 AEE HEE
MNedste] BE w=7F 34 A 298 4uE
A 8= Walelt)h, o]# g Proactive A9 I
EFd = fEHoez DSDV (Destination

Sequence Distance Vector)2} OLSR (Optimized
Link State Routing)©] At} WA Reactive TEE
On-demand W2 §& Efgo] HAst= AlA
of ARE wAs= wlolth. o] g Reactive W
Aol ZREF+= UxAH ez AODV (Ad-hoc
On-demand Distance Vector)?} DSR (Dynamic
Source Routing) [9]¢] At}

7|%el oleldk XA MANET &% Z2E
ol dis] vF A AT Ao o]Fo]
Ak vl AEF A" o] #g ATl E oL
Z£9] o]EAS 7}A % E Random Way Point 2!
/\FQ“UP 374 DSDV, OLSR, AODV, DSR &}
REEFS 72 ¥4 H7s VR v
Proactive %219 DSDV7} 7V =& A
e 3& By [10]. v% A=27}
MANET &74elA #48 Z2eF He &
Tl A= DSDV, OLSR, AODV, DSR -8
REF & 237 PDR (Packet
Delivery Ratio)S A% 7l HEZ Hu3tA
OLSR ZEEFo] A=® A WshEo] i
oz X4_9_ 7-]_0_ ioqzlzoj\ﬁy Eﬁgﬂoi AODV X
REFo] §Fditte RS RHolFAn |

71¥% OLSR Z2EFS 7437 %’4?} AT=
AP Yot w=9 F ‘°1% AA Bl e o]
F4E W Hello WAIA] RREJAY RES

Default ==¢} Fast-Moving

lo

|
(6o

o 1x ot
ol
ol
9 J
[o%

)

(o of ML Ho
i

[ > 3o

=
‘_
o
o
°.

A2

=7 e olEHe Mt BANME gHe
OLSR %uel%g +4% & Y= n3gd A7}
ek [12]. But) A7k 4854 @ o 21

83 Hello HIAA7L AR & dHletE 31e BA
317] $l8l 223 Hello WAAE A 484
Hello ®WA]#] 7]®¥& Aletsled Throughput®] o
flo] Hello MAIA 2 "Jfﬂ HESZ eHs=s 7
AAIZ A7 At [13]. OLSR ZREFHA A F
7]1A <41 HELLO “ﬂ"]x]i A3 A= B
ETS 93l DEx 43 (Differential
Evolution Optimization) 7]H-& #¢sted HELLO
HAA] F71E A TREZ AT A |
o] eHEl=E FHHow HAI} AT Ut
[14]. A% o]8 & A& Random Way Point
2eloA Zge® oHI=E FARE ANHFAA T

Zol]7]



ettt EZ3st2l==X

B ATl A= ADMMelehe 5435 274 S arest
o] PDR¥} 248 eHs=E /dstuxt 3

B AL gEu
ADMM< A A3k3L, ADMM3EelA 712 MANET

$H TREZ Aes B, M2 854
Z2EF9 AND-OLSRS Aetet & o1 AlsS &

5 8 Grhe,

Il. Airdropped Distributed
Mobility Model (ADMM)

ADMM  (Airdropped Distributed Mobility
Model) H&gt (Cluster bomb) [4 9] 7} Elol)
JE o)F mEEe &
wEEel AT Wal el W, SE 5wl
oA WA .
MANET 3740l tixd oz Ag%+= Mobility

1. Mobility Models

MANET  #Aelld  tiFxorn  AMgHE
Mobility Model& & Constant, Constant
Velocity/Acceleration, Random Direction,

Random Walk, Random Way Point %°] <t
[15]. 7} 793t Constant 9 o]%F »=Z9
< 17} w4 o)A] &y ;A XEdo]i, Constant
Velocity/Acceleration 2L olF X9 &% oI
A3t o5 APAI ] A A

= AEES A 4
4% &% EE AEEL fAsHE mdoldh
=)

—
Random Direction 2&2 o5 =7} 0‘;9]9] )
Az olEstn, thAl U9

o9 &Esh e st wdo

O
”o”okii O]% L=V} olFeEE she Edo|th
Random WayPoint 22 Random Direction &
AR FAHA ol w=E7F g W o)Ed o o
g AZE B A FH, A HAAR o] Fdhe=

Edlo|tt,

2. Airdropped Distributed Mobility Model (ADMM)
ADMM shte] wiated ujftel] ofe] 7o =g

o] Eol9)x= HZEr (Cluster Bomb)o] Falel o3,

mee] ATOR Bel® e AEW s4A B4
Sshe B4 RAYY o)F mdlolth B =Rel

H 132 Ml 25 20188 4 85

1

Set nRegion = 2
Set Distribution False
Set Z Velocity = Free-falling
Set Z Acc = 9.8 + Uniform
Random Distribution [0-2]

node.Pos.Z v
=0

YEE

START

Set nRegion = 0
Nodes move dPoint

u node.Pos

== dPoint

Set nRegion = 1
Set Distribution True
Set Z Velocity =
15 + Uniform Distribution |

Set 7 Acc = 9.8

Set nRegion = 3 ‘

node Pos.Z
< 500

END
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Fig. 1 Algorithm of ADMM
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START

Get LAND
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Set Hello_interval = 0.5
Set TCMID interval = 1
Set HNA interval = TCMID

Set Hello interval = 1
Set TCMID_interval = 2.5
Set HNA interval = TCMID

Set Hello_interval = 2
Set TCMID interval = 5
Set HNA interval = TCMID

Set Hello_interval = 5
Set TCMID interval = 10
Set HNA interval = TCMID

is Falling

1% 3. AND-OLSR %% daug=
Fig. 3 AND-OLSR of Algorithm
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Table 2. Environment of simulation

12=

Simulation Area 1km>X1km>3km
Number of nodes 40 nodes
Data rate 6Mbps
Wireless Standard IEEE 802.11a
Routing Protocol 28%\\]] CA)LNSIJI_\ZOLSR
Data Size 1500 Byte
Application Flow 10, 20, 30, 40
Simulation time 26 Sec
Number of Experiments| 30
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Aol E gz ste] 2 A ‘Mﬂc AL
8 B0 Tzt AFE AYT Ao},
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