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ABSTRACT

In this paper, it proposes a protocol of resource adaptive data dissemination for sensor nodes in a wireless sensor network. In general, each
sensor node used in a wireless sensor network delivers the required information to the final destination by conducting cooperative works such
as sensing, processing, and communicating each other using the battery power of a independent sensor node. So, a protocol used for
transferring the acquired information to users through the wireless sensor network can minimize the power consumption of energy resource
given to a sensor node. Especially, it is very important to minimize the total amount of power consumption with a method for handling the
problems on implosion, data delivery overlapping, and excessive message transfer caused by ‘message broadcasting. In this paper, for the
maintaining of the shortest path between sensor nodes, maximizing of the life time of a sensor node and minimizing of communication cost, it
presents a method for selecting the representative transfer node for an event arising area based on the negotiation scheme and maintaining
optimal transfer path using hop and energy information. Finally, for the performance evaluation, we compare the proposed protocol to existing
directed diffusion and SPIN protocol. And, with the simulation results, we show that the proposed protocol enhances the performance on the
power consumption rate when the number of overall sensor nodes in a sensor network or neighbor sensor nodes in an event area are increased
and on the number of messages disseminated from a sensor node.
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Message Types
interest, /] AR A
event, // BEHoH
adv, // vl A
req, // Elol8 87
data // AR HlolH
Operations

1. Interest dissemination Phase
Forward interest message to sink
if(exist(interest) && exist(gradient))
drop(interest)
else if(new(gradient))
set gradient(sent node id, hop, energy)
else if(new(interest))
set interest cache
end if
Update Interest Field :
set hopCount+1
set this node energy field
Forward interest message other source node
2. Event
if(exist(data))
Advertisement(adv message for data)
end if
3. Negotiation :
receive adv message :
for gradient list
if(Gradient(hopCount) < neighbor(hopCount))
send request message to adv node
else if(equals(hopCount))
if gradient(energy) > neighbor(energy)
send request message to adv node
else
send data message to adv node
end if
end if
end for
receive req message :

for gradient list
if(gradient(hopCount) <  req(hopCount))

set sending node = min(hopCount)
else if(equals(hopCount))
if gradient(energy) > neighbor(energy)
set sending node = max(energy)
end if
end if
end for

notice, request data message to sending node
4. Data transmission Phase

receive data message

if(exist(data))

aggregation(data)

end if

set gradient = find(gradient)

Send data message to Gradient

ag 2. X M2y oole &4 gl
Fig. 2. Algorithm for resource adaptive data
dissemination

a9 2E Add T2EIE o $5to) Welg H T
£ 34, 27 1% 2o Bt § ARG X AR E $3
Aoz A gete) 23 V4 w58 AP ¥4 A

AERRTEELEDEERFEEEEEE

a
of g duzlFS Yehd Aot

L-Li‘-hHﬂl

onl Yo @ nin

V. AlEefolM & 21t Y

oA AL A A HolHE A4 HAo
PAEHE $44 HA A S AN =9 ol x) o]
& REo] Y ZRE S 45 B sgth o)

HLE B4 Fe] o] 28 A4 =5 9] 37
NAH) kg, MENZ FESE AAA B
%méﬁiﬂﬁiiETA%ﬂﬂ@tdﬂw_7
oA A @ H T B AR A S

Rk

e

= orr

o}

£}

3

::‘4

2 g B X
o

=
rlru

2095



LA YA R EAE] =FA A10E AllZ

4.1 A EdF o)A 87

Y A3y doly Tt Z2EZY A% GtE 9
8 JST/SWANSE AH&-3tAtH10]. Al &do)ds A%
HEYZ )X Y NxN 279 28] =(grid) EZ 2
Ag P4, Mg AHe 27)+ 1,000m' 2 243
o B8, o 20079 A4 =E=E AlEH o)A 93
AHEEI o9, A =29 o] A] 2 FE Z457) 9
3 & 29} Zro] Mica2 Al == oA AR E = A A
e 7N1Fo2 AASHTI.

45 242 915 SPIN, g4 84 720 ¥ = Fo
ARG AL HEY o8 N TZESL A B
Aoz 44 st

I 2. AMlZefo|M xfzlojE
Table. 2 Simulation parameters

¥ e
Ag Ay 33,3mW
= A 30,3mW
ygE 76800bps
EAuA 40m

42. N EHolH A7 2 4]

421 22 = ol whE A V=939 o] An) g

A9 485 diolE] &bz whakA Bk o8] 3 SPIN
o halA 27t ka2 =29 £& F7H A7|HA Y ES
A AA ] 2uH e AR E ST A 234 22
A%E =&k

om] otz ule} 7bo| SPIN T2 EZ-8 0] 23

E‘:
EER P EFAT T UoHEYI A HE

Lo
u

ig" )

b

o].

ol x| 2618 (%)
]

SO - YR st
10 —a— A3 MY rofE gt
° T
20 40 60 80 100 120 140 160 18C 200

M mSe g
a2 3. MA HEYIS ofux] AHE
Fig. 3. Overall energy consumption rate in sensor
network

2096

mekA], BE o] ¢ R EE3 A 98 Faws
WA 2] o) ko] MM mEQ] £71 FIVESGE 73 F R

©2 Z7}5ro] Aol 17 30 UER AT} o] o]
2| 2 FE 08 AN E AL o 4 ATk W Babe)
Agole A 2g Ea)A volE 2 Awdr] dio|
r2 el Z7)o] G oz LuFelE 2 Wslrt
Rtk 22ju Aelsl YA G HolHE BT faleha
ol% wE2 AEa] g Eol st tole g oE Aw
2 B34 A4EE GolE 2 44 EA7} A5
YEgz0] MR o1 Aul7h ] EEH OB o] o)
. gole 2 A% 249 vAx) BAL Hastw
2 478 A A8 dolg B4 TrEZe) Ao
£, 717 30 B A o] o WlE WA F

o AT H2 §F A% w2 AR

AHEA ) A 20| FoD WY A% A2E
5952 94 2AS gAFoR 2

= oF30% o] A, Wy 84 7)Y
NA 2uEe 22N 5 ASL L5 A

T %
[22]
o

422 EY Fo FE2H = dAX v)&

FHA LG NERR AA o FEHE AR
ol uj &g vl A5t FA MES I FEHE
QAR EYEYIL oo 2 JFS T, o
AR EMENZY 23 R ER EE 229 u7
AR 4L v A ¢ ot A YEY I F X2
He A2 9] S H o) Fo) WA AR A H] o] E]
2 AL F YRS Fof 3 2P 45 kE ol 2
HA1A] v &S SA3 Aot AY A, Wy it

‘ 500
i osPwN
\ | mEesea

@A MY ClolE %

|
i
i

gy
=

.

20 40 60 80

N mEY F
a8 4 LME MA oA
Fig. 4. Total number of messages




28 AN UEYIE Y AY ALY HojE AN TaeD

1 ASE dolH # 7 A=

2 SPIN3} #¢He &<
2+7} 23%, 15% o} H A1 A atA)gko] 7+

HILE}%Q o, 242}

423 0] L= Fo @} o)A L] &
AR AGE 22 B0 o] 23 29 F5 F7}
Al7]H A SPINY &g 2§37 tlojg] it T2 EZ 9
o) v && 243 Aol o2 g AP M= AlA
=7t dolHE 53 T AR A vl & A3}
71 98l o} % st BAAA A A 9
74 358 HA3Fo 2N o 27 HAREE
A& FAs Aol Fastth 18 5¢ ol k& 9
Z7te) g oA anj$S 2T AH2 A A
dlolg &4t T2 EZS ALEad oUA 4w o] oF

L
x
3]
S

— T3
=

P

o) =
30% o] AxHe A& B Zrh
% =
.0
Q-
40 .-
.o---°0
g
o
Y
d
]
)
3
i | —O— A8 M EH ojolg| Sat
-4 - SPIN
o . -
1 2 3 4 5 6 7 8 9

J8 5 0|2 E F W o] £b|E
Fig. 5. Energy consumption rate by the number of
neighbor nodes

V.2 &

= R4 AN ER AN do] FEsh
dlole] 4 ol Al o Ui § ELH 02 A7 9]

@ 219 4 ¢4 viol 8 B4 7MW AT o] 71
& el §F Aol A 3 o)Ux) ABE o] §5e] o
% 0% 422 $YSHTL o UE B4 AGol A o] £ =
S5 7o §48 Bo] HE wES 24T 5, Y5
mﬂs%&%@a@4u4w% %%ﬂ%%°%

oA A Y E M
L35t AFR A A A2 E = dlo|E o AEA
gholt A4 342 A4 setd AA YEY
2H) & 753 *Hﬂoh v ES A 51 7
AL 4 de AL 48y oy 4 Zeeg
GRom, Aol dg o) 88 4% WHE §e

5% 33

=

to o HI ox

[~
2 ooy g 42 o
ox 2 N 2 e

== m[o
]

FFolE ol =EE e YT 44 w29 A
o) w2 Hole) W A2 71go] el FFe AN o)
ENE S50 MEHOR A8E ¢ YRS = MG
Wotol B 37k A7 S5, A 44 EY
8701 £48 + Yt BE YRS APsnA g

Anes

[ 1] A. Bharathidasas, V. Anand, “Sensor Networks: An
Overview”, Technical Réport, Dept. of Computer
Science University of California at Davis, 2002.

[2] L F. Akyildiz, W. Su, Y. Sankarasubramani- am, “A
Survey on Sensor Networks”, IEEE Communications
Magazine, Vol. 40, No. 8, pp. 102-114, August 2002.

[31 3%, B4, o1&, “F-A A Y EL A A of

1A 284S 73 MAC/E Y T2 ES”, Az}

83 A A 324 A7%, 2005

WA=, 74438, “FA A JEHZAA 9 &9

ZIEE, FWeTE 59 114035, ARTA

T-A %Y, 2004

[5] C. Intanagonwiwat, R. Govindan, D. Estrin, “Directed
Diffusion: A Scalable and Robust Communication

[4] 9
hil

Paradigm for Sensor Networks”, In Proc. of the
ACM/IEEE International
Computing and Networking, pp. 56-67, August 2000.

[ 6] W. Heinzelman, J. Kulik, H. Balakrishnan, “Adaptive
Protocols for Information Dissemination in Wireless
Sensor Networks”, In Proc. of the 5th Annual
International Conference on Mobile Computing and
Networking (Mobicom 1999), pp. 174-185, 1999.

[ 7] G. Khanna, S. Bagchi, Y. S. Wu, "Fault Tolerant Energy
Aware Data Dissemination Protocol

Conference on Mobile

in Sensor

Networks”, published in Dependable Systems and

2097



A FAREAN G =EA] A10FE A11T

Networks (DSN), pp. 795-804, Florence, Italy, 2004.
[8] J. Heidemann, F. Silva, D. Estrin, "Matching Data

Dissemination Algorithms to Application Requirements”, *

In Proc. of the ACM SenSys Conference, pp. 218-229,
November 2003.

[9]1J. Kulik, W. R. Heinzelman, H. Balakrishnan,
“Negotiation-based Protocols for Disseminating
Information in Wireless Sensor Networks”, In Proc. of
the ACM MOBICOM on Wireless Networks, pp.
169-185, 2002

[10] Java in Simulation Time/Scalable Wireless Ad hoc
Network Simulator - iSTSWANS, http:/jist.ece.comell ecty.

[11] Crossbow : Mica2 - wireless measurement system -
http://www.xbow.com/Products/New_product_

overview.htm.

A2

Z 8 El(Hyun-tae Kim)

19963 FA et al AR FAF 87 F
A}

1998\ At st al oi &t AR FAF
&ta} 3 &AL

2006 FAboh 3L o obel A EAIF o3} T3}
s ok WElm clo] 4, FAAAE

A2 v S0

4o
ju
He
>

z o M(Nak-sun Choi)

20059 A SR AP R F
At
20053 ~ HA TAASGR ey A
AR RF ST 4AAA
AU EHZ, frH AB = FFE, )

2098

H 7 #(Kyu-su Jung)

20009 At R EA B FY
2002 FA S o3t A FAAH
s e B4 &Y

200412 ~2006 (F)PI Tl o} Alnke} WA 27, 5
BRALYTE
B EREEEEERE FEREE LS
EREE
*BA Rk : HlolE w0l 2, B
A ME, BAAE A=Y

mtio] 41, T4 A

H vl (Yeong-bae Jeon)

1992'd ) 7] 3§53 24

Lt} o1 S(in-ho Ra)

19881 g4bc sk TR oko} 38hat
1991d Fopo stz jshe AFE F8

3} Feralap




