20084 43 et=QIHALESHTVE S =24 M M2z

== 2008-2-4

2akd Ad-hoc F41 AlA HIES =LA

JAEE FY A5 P

A Location-Aided Cooperative Transmission Method in Mobile
Ad-hoc Wireless Sensor Networks

b
y

3 % = M wE =7z @ Hkk
3, oA, AT, Y&

Dong-Hwan Son’, Joo-Sang Lee’, Beongku An”, Hyung-Yun Kong™

Qof

ol EukY ad-hoc T4 AA UEYINA AHgdeky) ke H29 lifetimes TIoZ X Ys}7]

7 48 =5 298 L2 EZ(LACARP : Location-Aided Cooperative-Aided Routing Protocol)<

AQrgtc), AQtel 298 TREF 7| ofolt]o] B EAL vy 2k A, A Ak A A Ysr] 9
5 ARG o]gsle AE B o9& HA. A, 19 A I 584 JdE HAEE YA A
AE AR FA g grolx 28 £ Juke] AR g olt), AA|, FEEE WE el AAE A=9
2 do]HE dg & o Agder 4 A2 lifetimes T2 AUst] A A=t HAFA ¢k ol
LEERRE Y588 Wit LACARPY A5 7H= OPNET(Optimized Network Engineering Tool)S Al-&
sle] o]FojH o AFHIE Fote] Aotd ZREZL AR doly AFasy AYHeF dAF gapHow

A T

Fg AL 5 Yee & 5tk

i

32

Kol
=

Abstract

In this paper, we propose location—aided cooperative routing protocol (LACARP) for supporting power saving
and stable route lifetime in mobile ad-hoc wireless sensor networks. The main ideas and features of the
proposed routing protocol are as follows. First, the definition of the area of route search using location-based
information to support power saving transmission. Second, the expect zone-based establishment of routing
route within the area of route search. Third, the cooperative-aided transmission method. In the operation of
data transmission over the established rout the datas are transmitted via both the established route and
cooperative route aided by neighbor nodes. The performance evaluation using OPNET(Optimized Network
Engineering Tool) shows the LACARP can improve the packet delivery ratio and power saving transmission
efficiently.

Key Words: Ad-hoc and Sensor Networks, Cooperative Transmission, Power Saving, Route
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2.1 LAR (Location—Aided Routing)
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aware Routing)

_24_



2008 43 er=RlHUYESHUTVES]

==X HgH HM2=

{0

Ssh BHA wo Abole] By HHARE

o=

8 gl A2 5 N5E xaao}
= shue] 4R Ea4 2R 4
o5 thel ARERYY %:*1
FoAY EE Adeel 4% Au
A gAow Ao & % gtk

. ®Metel et Z2EZ2 3 11X

3.1 MotEl 2teE Z2EE 4 X
LACARP(location-aided cooperative routing
protocol) = LAPAR¥} &3 841[5][6]= 4 &ate]
2o o SRR wEA) 9A79E olg
stol 1 Qo) @ F Aele] wEE} 2BES 4
Hon FHHE 2BES @ § A9 woge
FIAEE u]j/_g}oq E;Qx] 1_1:7]};<] H]—E /‘83.0_
3 HA Args vk A= AAool1]ol
o]FolAH HAH A= 9= HolHE HEsh=
o A27F AAEA] @ =250 Y FAS
Z ﬁiﬂ SNRe] Z7l2 A UEHA
lifetimeo] &g ¥tk LACARPS 29| Hlo]E]
AEgey x{eﬂﬂ S gypFoz = S

ATk

3.2 MotEl 2tRE =ZEZ(LACARP)

STEP 1

A2k E(source node)= T WEH=
o] AAnr ol BA X (destination node)E
sl @9 (zone)Ss A8t 1 HARE AAE
REQUEST #j7lell #7&ty. REQUEST 70|
3= ARE thed) 2l AAvED 2 oo

& AE, SAARED, 444 99 A4

H:l o

F

il

FIEHH, o] nE HIZEIAE
(broadcast)[6] &t} Folxl UE]A e 3=
RE RESS GPSE Foted A7] Al 914
kil uekar 74 geHB]6](7].

m&m 5

a2l 1. LAPAR Zz M
Fig. 1. Route Setup method for LAPAR

STEP 2

SaxEoA Byl REQUEST A o]k
ZEo] WLS o ~EES A A Hu
REQUEST-TABLE(REQT)S wHETL REQTOI

= odx= ID ¥ oA ARt Al ID 2
ol EAARE AFei)

STEP 3

STEP 25 33 72} =252 oA & & 1
o] nEE A HEENAE M4 Hth of7]A
THE 2% £ REQUEST #IA& A$5d =
TE9 FXAE(cost)E Bl F o E&8%9
RE5S AEste] HA4] 744 e Fegit

STEP 4

44 =7} REQUEST #j#& weokow =
A2 ==+ REPLY #HAS At o
IR ﬁlt(REQUFST S Bl =E)o) A
reply #ZS AEsH, REQTS wh/iA =
REPLY—TABLE(REPT)% A g o3k &

39 prwrEs) BE A WE g,

_25_



2HIY Ad—hoc RM MM HEIOM REE Y S &
REPLY :=E8 il o] =252 & & 719 a9 3% 2 F4d L7HE Ad AL
EEA dataE RO EA MEE =5 UERATE AR5 FA4T o =59 oFAol
A FHE5ANEA Ho2M SNRES =olal 429 S7ketel wEbd AE FARIOI101S 913
lifetime & 3BAAIZOER HA HEL = REQUEST % REPLYY 3147} Z71sto s 7
lifetimeo] ) wheF Ao wrvt %0121 2 PAo| QFHE AP TS B F

A thA] REQUEST, REPLY &%

AL w=E=(relay node) & =3 Eﬂ ol HU

71] et

] 1 2 ’.{ 3 ! ——— mEtEs
v XD
VAR PAN I L=
E i) iyl

[ D DESTINATION

a8 2. HESA Wy
Fig. 2. Cooperative method

V. 45 ot

4.1 NEo1H 2
49e P A% 82

o et gk

0 stebvle gE

1. AlEellold mEtolE 2k

Rectangular Region 1Km x 1Km

Mobile Node Count 20

speed : 0 ~ 60 Km/hr
direction : (0,2x)

Random Time Interval 5 sec

Random Mobility :

08
07

06 —
ot ‘______.—’

o 7—
03 —4—LAR

02
01

Delay(sec)

20 40 60

L C speed[km/h]

2l 3. delay
Fig. 3. Delay / route_setup

i,

Control overhead

3
25
2

15 —+—LAR

——LACARP
0.5

Control Overhead

20 40 60

L E speed[km/h]

2l 4. Control overhead
Fig. 4. Control overhead / route_setup / node

a9 47, AR2E FA5 HEA 89 =

= g 7AEE W3 =(control overhead)E }E}

U w= olgAe] Skl webx] REQUEST

3l REPLY?S| 357} S7bster ZEE QH9|
=7t Sk ' g Aok
PDR

095
039 -+
085

0.8 \ ——LAR

-

0.75 ——LACARP

0.7
20 40 e0

pdr(packet deliveryratio)

L C speed[km/h]

12l 5. PDR (packet delivery ratio
Fig. 5. Packet delivery ratio

a9 5%, Holg A4E(PDR: packet delivery
ratio)S UEATE 23 44 BRE AAY w=
59 olsd HAHE AREste] SHAE AR Y=
dolels dEgoe=Em WY o]F4d(random
mobility) AFolA WA =L Hold A4E
(PDR)& YER L d5s HolEth 19 6&

_26_



2008 43 et=QIE{HUESL

2 G a7Ee A2 =9 ojgie] T
7hstel we} LAR®E T LACARP] A=gAR7}
= U 2e4ds HolEh

POWER
—_ 10
- i
5 s
‘E’ 5 -_#_
B 4
L) 2 —#—LAR
B
g z —W—LACARP
8 20 40 60
L C speed[km/h]

a2l 6. power
Fig. 6. Power / route_setup

V.2 E

2 =oA= EukYd ad-hoc 741 AlA WE
Ao A Aok} ohde A=Y lifetimes &
HAow Adstr] A FY =F A=A ¢
8 ZZEZ(LACARP)S Aeteit) H ol+td
Ae Eud w=Eo A¥A
LAPAR 98 Z2EZS 0|43}
WS Aok Agdith AAE FAR9E dHoly
HAS AE & o] A2 lifetime? SNR| & 714
d AYe= doly AFES T7MII7] S8l
ol xEEENH JY “i5s wrerh 7IE Al

T
A HESAs FE ugd =2 oA A

2!

)

[1] A&, oldE, “FA AlM UESAAAM &

KR

S 2N =54 07-1. Vol32 No. 1B
2007.1.

2] AdA olHE, e, “YAIINE o]F
AdhocUES A 7|& 53 AAEA SR
A A 187 Al 23 2003. 4.

[3] 4%, “Mobile Ad HocHollA9] 14 T2E
£ o]&3t Location-Aided Routing®] *d&3k
gy A Basks] sk =1 Vol
27, No,1, 2000.

[4] ITan F.  Akyildiz, Weilian Su, Yogesh
Sankarasubramanian, and Erdal Cayici, “A Survey
on Sensor Networks,” IEEE Communications

Magazine, pp.102-114, August 2002.

[5]1 Y. Xue and B. Li, “A location-aided
Power-aware Routing Protocol in Mobile Ad
Hoc Networks,”  Proc. IEEE  Global
Telecommun. Conf.,, vol. 5, Nov. 2001, pp.
1232-37.

[6] J. N. Laneman, D. N. C. Tse, and G. W.
Wornell, “Cooperative diversity in wireless
networks:  Efficient protocols and outage
behavior,” IEEE Trans. on Info. Theory, vol.
22, Dec. 2004.

[7] Beongku An, Symeon Papavassiliou, “Supporting
Multicasting in  Mobile Ad-hoc ~ Wireless
Networks:  Issues, Challenges and Current
Protocols,” Wireless Communications and Mobile
Computing (WCMC), vol. 2, issue 2, pp.115-130,
March 2002.

[8] Pei Liu, Zhifeng Tao, Zinan Lin, Elza Erkip, and
Shivendra  Panwar,  “Cooperative =~ Wireless
Communications: A Cross-Layer Approach,” IEEE
Wireless Communications, pp. 84-92. August
2000.

[9] Shen Ben Ho and Xiao Su, “CuMPE:
CLUSTER-MANA GEMENT AND POWER-
EFFICIENT PROTOCOL FOR WIRELESS
SENSOR NETWORKS,” Information Technology:
Research and Education, 2005. ITRE 2005. 3rd
International Conference on 27-30 June 2005
Page(s):60 - 67.

[10] K.Scott and N.Bambos, “Routing and channel
assignment for low power transmission in PCS,”
ICUPC 96, October., 1996.

_27_



ZHIY Ad—hoc T4 MM HEQINM fX=E € M5 U

Acknowledgement: This work was supported by the Korea Science and Engineering
Foundation Grant.(KOSEF-R01-2007-000-20400-0)

<FHAlF o} : Healthcare & Sensor Networks>

- 1988\ : AET st AL-E st
(BS)

+ 1996 : (¥])Polytechnic Univ.
Dept.  of  Electrical &
Computer Eng.(MS),

* 200213 ("1)New Jersey
Institute ~ of  Technology
(NJIT), Dept. of Electrical & Computer Eng.
(Ph.D)

<1990 ~ 1994\ : £ A 78] AT (RIST),
AYAT7Y,

+1998d  ~ 2002 Lecturer, New Jersey
Institute of Technology(NJIT). USA,

+2003d ~ @A - FANTEN HAFEHARFTAF
sh3} s

* 2005 ~ 2008 : Marquis Who’s Who in Science
and Engineering (A7 #8t7]& A AR) A

+ 2006 ~ 2008 : Marquis Who's Who in the
World (A A1 ALA) FA)

<FAAEok : Wireless Networks, Ad-hoc &
Sensor Networks, Multicast Routing Protocols,
Cross-Layer ~ Technology, QoS, Mobility
Management, Location-Based Technology>

2 |

of F=&H(H =)

* 2006 @ Fejth st HHFE A
HFAE S aH(SkAY

+ 2008 : FAthetu AR
TI(F A

+20083 ~ A : TRt
ke et A sH(EAL)

<FHHEo} Ad-hoc  Networks, Sensor

Networks, Routing, Cooperative
Communication>

S R(H3EH)

1989 ()New  York

Institute of Technology (BS)

+ 1991 (P])Polytechnic
University, Dept. of Electrica
1& Computer Eng. (MS)

19951 (P])Polytechnic
University, Dept. of Electrical
& Computer Eng.(Ph.D)

+ 19963 129 ~ 1998 29 : LG 334 (A=A}
M) =5

1998\ 39 ~ A : EAtStu, WI|AAGR

N2d B w

<FHAEo} Wireless ~ Communication,
Detection & Estimation, Coding, Modulation,
Cooperative Communication >

- 28 -



