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Abstract Sensor nodes in wireless network have
several limitations such as lack of energy resource and
network bandwidth. There are many researches to
extend lifetime of sensor network and enhance availabi-
lity. However, most of the previous researches didn't
consider the mobile sink node. Those researches aren't
suitable in the environment having mobile sinks. In this
paper, we propose a scheme that reduces communication
overheads and energy consumptions and improves reli~
ability in routing path setup. Proposed scheme has
excellent scalability without degrading performance in
environment where many sink nodes exist and/or the
network size is huge. Proposed scheme saves the energy
consumption up to 70% in comparison with the previous
grid-based and cluster-based protocol. As a result,
proposed scheme increases the lifetime of sensor network
and enhances availability of wireless sensor network.

Key words : Sensor Network, Mobile Sink, Cluster,

Routing, Path Setup

1.ME

23 AA JELZ(Wireless Sensor Network):s o
# Ao AX ==Eo] N2 FFsty 3T HolEE
HEYIE B AI30A Agsie Al2=de|th. =7t
e 3 HolgEe AZFAHAA HEH A
AU AFEAIA AZEck AAM vESIE 39 A
gkl QAo ol 277K FEL Eoko S&5H,
TARE, 2E, 874 4, g8 Bol, ¥ JvESZA, I4d
Aol B gt Bokoll 2X $8o] E $ UrHll
Quiror AN ==EL 74X O AGe] A93F
o) Whaog X Ho] A WEYZ FAFAM dHeolg
2 F3& EY Y2 FAss AN e 9d
ZA P NGl WX o)Fole FHo] A Bt
338t7] W& HEE AE ZE&HOE AE3e A
o] WAootk wetA x| AR BE BIFE AA
e S5 7159 duR ARE Fol7] A3 WUgte]
ATEo] okt 298 Z2EZo] At EHATH2-41
71E9 olHE #B9E ZT2EIZEL AMEN} AFA
Fol 9% J=9] o5& nEA ¢ BF9E ZEE
Fo)7] Wi o)F AVt EAse A WEHIA
AE L& A%E YR 230 o 432 k=9
174 vk wvltk RE A =ESA A&HoR

o



A NEHDE A48 2= 71 QA 283 d9E Z28E 217

A9 $12) ARE Aol 37) gtk &E fX
AR PJHo|Ex A k=89 wigd 42RE 7L
A HEZ olF At EAse B3N 9 Z2E
F52 AT o5 HAY EAE sy A%
X2EEZ TTDD(Two-tier data dissemination)[5],
CBPER[6] T°] At =+

£ =FoMe TTDDS CBPERY ©3& Hdstd
AUA ARE HA3) st AA VEYI] AT
g 593 7HAE =Y 4 Us PTHE AgE

2. @ o7

2.1 TTDD(Two-tier Data Dissemination)

TTDD #42 BAHAAE ZAG &2 =28 F40
2 a3=E J4%n, a2z wAHd AT MM
=7t dast a2 AlolY S H% A2 FA4E
AAE Aot} =3 13 3P AHPrimary Agent) =5
9} ZA2HImmediate Agent) »=E& Fo] A4 =7}
ol5-& JHEE ol Uy} =52 53 e AE
g 7 UA=E 37] 7o A =29 o]F AldE ¢hF
# W3 AFe BRI AR ag =g 445t
skt B v go] 22T o) ok

2.2 CBPER(Cluster-based Power-Efficient Routing)

CBPER 7I¥& zel=9 gel2Ee MAds s
ged ZgEZeA shie 97 = FxRE
Theo] UEYA 9 He Ao #H3Ad £5 &%
ot #AARE AT &2 xEE AHAl0] AT 49
Aztade] A4 A= dolel T AL By, o
olelE Adte AA k=T A4le] YA§ A9 sizw
ol AP A= dojel 8% HAE Hujo) F A
o] mAFo B A wE AA wrZle ABEI
AEE Aot AutEoeg 7R uly Adde A3
229 FRT A2 =29 L7} AdUjHoz @) ¢E
of doje} F3 A dojel &% #HZY Hf ¥y
o Aolg Fof A AF ZFE £l AYA AR

& N4 4 3ok
3. Mgt o1y

At 7IHL dleolg Fa e AFHHAS His
Yo 24 CBPER 7|HET &L 9] frlog zlow
BRE 4A%,

3.1 s ME

A g Age] A =go] Wixd F 74 4
2T A YAARE TAHZ A9 de AF
th 2 AN =282 ool Azke] AY ¥ sy Fm
$q7le 4 Y2 49 ot &g Fa Ae g1
T == 94X 2 4 48x o 3o oz B4 A

2

2, g A& A FRE ZFHTE 4 HA =27t
g sjzle] 4 AEAE A9 A HEzs} oE
A% o] AL gz, A YRET o T2 A
Aol Eed He Aol sisdith 3y g1 HAE F
A% === A9 o 3 AR Y AdED =
< HZY A5 HHoh o] PHog F 4 oA §
o g3 R A Aol 7Hg ME H3lte] 4 iR
Az E29 =, 2 3o g3 RS AT ==

7} #ie A&A7E Bt A9 dy ==v) gok dn A
A AA == zZle] wiEE %o s ZA"
574 7ZA g(Threshold) ©]4429 wigld %& B
AX ==e 2409 wigE def 243t EY A
AIHE ARSI og Y =8 ARE7] 98
9 Fn #zle A5, 84 A0 == o A
&Ate] 7l A AgHez F] gk olF Fd
=29 A% e 4z 9 =28 HdEde P4
Y3tk

3.2 Hjojet 3 (Data Announcement)

AA g AGelA BAAAe] HASHE 1 #A4A}
g AY 9A ZAY AN k=7 22 =271 9ok
&2 2EE ALY 9], A ¥zl ool A4 Az
ARE EFelc diolgt T2 #HAE A o)
4% deo| XY ] =Z(Local Header Node)d|Al A
ook ol I AL FA4T XY Y ==&
tlolel 31 #AE A2 olR Ad Fo =i
A AEE P o)A Weog dHojgt Fn ARL A
Zwgko g #z Uitk &, doje F1 e 7R
W A9 A2s F4 A9 3y ==X A4d
. Holel T2 #RE A% ZE dE =EE bol
Bl 31 dZe] HJHE Al s)A)e] ARk

I 12 B4AAAE AAS 349 A el 2

& o 0ol

““““““““““““““ [N 1) S|
ol o ° W ol
° i t ° |
ro, b * sl Header
* | e ° o o |
: ) i !
kate i minieienhin Shthenenien e |
o | o ol ° |
o ¢ | . . o!
o o ! ° 1
| o o °o |

°
l ¢ o o
]
[
o |
|
1_---—P—_.
s o AL
-4
ol
-
-
o e
o

e e e e e



218 AR A& =T

k=7t Hol dojgl Fa WAL ANl AY G
EEOA Bz, o]F A% AY &y =7 A2
Foz dojel Fx L Afshs AAPL HAFETL
dolel Fo AL A2 =7t AT Ao Mzue
¢ A7AS At

3.3 HiOIE} R¥(Data Request)

43 == A g Aol wixE o RAAA
7V 7 AN == FA A (Immediate Agent) =
=2 4t A2 =27 dojelE 98 39 FAR
=9 91X, 4 H¥z JRE IFeE vojy 8
YRE A FAR =zoA AT FAA =
= dolet 8% #AAE AY v xzoA Adde
dgg At FAA == 43 =29 o|FA ek F
Q FHEE 2R Y3 A% wek A= w=7)
FAA =29 FAlo] Erbsd ARR olFdA He
BE AFE FAA =9 B sted A2 FAA
LEE MY, F FAX =E2E 29 fHE ng
3l ZA2E FAYLIN HA =T} o)FL sy
T A&FHQ) BAlol 7MsdA @tk olgA FAA ==
€ dAs Eo=d AY df koA A3 ==
Axe] EP4L AFg

29 2¥ A3 xovt dojg a3 wze Afde
AL BoAZETh A3 =yl A% =264 dolel &
A HAL AFFHA o]F U FAA = AY
glo] =dA dolgt 2% AL A4 vlojel
2 H2E A% AY HY ==e dolgl 83 AR
Aol 7t2 el o]e- Ao iy ==EdA AEH
o B3 A dd A9 MEHe F4 e @
€ ol% A9 Fo ==E9AR A$d) o) Wy
2 diojet 24 HAL AF == 4T 49 7=
B Y =53 AENE $99 g =zd4 A
F3tk Azug FU9 dd === ZAe stEwdd
ol2 A9 ] ==EoA dlolgt 84 AR A%
o} o] HH o dlolg} 84 WAL A i AY
F4e 7t 2E du =gdA A4 d
olgl 84 HAAL FAF BE Y ==& AR A
HE A9 shrjel Aggich A, B, C, D 4& djojg}
T B dolg 83 HAE FAEe dn =28
7HAch dlojek 33 HR-E AAST Qe Iy =7}
dlojet 83 A& F45E =29 A6 e o)
e T3 B 5 FEAS AGI ol dHiolel 31
AR 2gE dlolet A4 A AR ZAZA o)F
oAt f&% dojeEln weg A%, Hojg &3
HAE 42 REqA A5 AJAX 92E FHIT
dojel 2% AR ALHR AAHL 42 ==9 J3
xx9) 9xd) g APAD &5 =58} 3 k=7t

tio

tlo ok

>

AwEe 44 2 e A 14 A A 2 2(20084)

a7
]
4":
)
51
IiE
L
L
4
W

U
a7 i

FAA A A9 FY 7t2%S FAE 98 Agd
A" Afele diojgt 8% HAE vl 22 ko)
A A%gck B, D 49 v =7} o] Aol dA
T FY VIEES AAE 2o A9 49X AL d
ojg} T AT 8 M F AY A9 ¢ ==
A FAsA HER F A 227 BYH A =5
A dHolgt 83 HAE A$she AL B2HLI A
AEg wstng shie 4L A4E 3A Lolot &
ot o] B¢ 5 49 g k== uole 2% szl
FIE 43 =27 94X 4 4Exe Y FEE g
32 FUE Y HEE 1R 49 sigel Z4 do
g 83 HARE 22 koA AEEch BF C Ao
obd A A9l It =7} Ax]A wHole 83 A
€ A$P A, B, D 49 ¢ =¥ deolg 21
A& 4% 9 Z2E gt 22 229 A9 Fg
X272 dHeolgt 2% AL A$dE AY FHo ==
v 449 22 xTEAA dHolE 83 P HEd
ok olaid Waez dojgt 8% HAe 7 Lk k2
oA Afe] gk

3.4 HiO|Et M&(Data Forwarding)

dojel 8% W& £ 22 ==& dolgl H3l
(Data Packet)& A/43l A g =4 A4
% A9 dly == AXNET Ye dels 23 A
9 A AEAE K1 A3 =27} £ A9 iy =
E7A dolgt #RE APtk AY o =0 =37
g Hojel #@Rle FAR =ZE AH A3 =2
AFdh 9 A3 =7t AXNE $A NELE FAA
=g AYATE oA FAA == NZE FAHAA
ko YAE ¢ qE Holgl AAL AL FA
Zb kEGA B3, ot A3 =Tt A2 FAA
=g ¥ dojg Hzle £A0F 4 ok



AX MEGDE 9% T8 At X BEAY F9W ZeES 219

4. 845 9o}

¥ ZelMe CBPER 71¥#te) ¥lng F3 A 7)
Hel A%S gt A s 2d(ds ks
Az w29 F AR i Y ar)E A5
A dyR A28 &3 2 v A

A WA AP 1000m x 1000me] A x9S
200m x 200m =719 2570¢] A& st § /HY A
3 =59 400719 A =Eg wAElY £l XxE8 F
g HFAFEN AEIE9 A ARE S

O 38 A& k= 9 Z7ld @E Ao HR A
£3e v ARolth AX =t F7b LolAFE
CBPER 1%z} At 71 25 Ao} #3le] Fo] F7}
&Aek A¢k 7o)l CBPER 7\Rth HL2qkel wizlo
2 A2E AT #AY ¢ o, B £ k5
Sof wiEiEt Ao A WS e AX= ADE
& 4= ok ol A¢t 71¥o] CBPER 71yel wis} &
A9 E BTN BN &2 ==27F BEFE U
EEAHYES Vet 22 =5 20709 ALE BY,
At 78] Aol HR o] CBPER 7MY <F
54% #F22 Ukt ol Ao #R F Heg ¥
I R %o| CBPER 71§94 50% FELZE 743}
3, dlolgl 83 B9 %% CBPER 7|H9 53% &
Fo2 7AFY7] WEoIt

I% 4v AA dojgl MEHAHRA XFE oA
258%& ZA3te CBPER 7'l g A<t 719
dufx 2288 vebd Aotk && k29 7t F71
ol mat Ak 1Y) oA A=£o] CBPER 71¥
% wastd A&Hoz yolds & 4 Utk At 7
o] oA A2g&e A2 =t 2071 ®W CBPER
7¥el 70% Axolth o)y dole A4 HAM 9 o
Y] &nE vxstAw Ao AR AES A 22
AR 54% 2 F2F7) HEo|th

T A AFe A HA A9 5 23004 A
3 %9 $g 1,2 - 622 JAHez F7} A7

A oA 228 54 L ¥@ Stk
2500
Zﬁ: 2000
o
4 1500
3]
™ 1000
T
5
= 500 —&— CBPER
e
0
4 8 12 16 20
LA LS 5

a8 5= Am =2 429 Zrld B} ouR] AR
FolE Yl Aotk A3 x=9 F7 F7t ¥5F
T 7199 duA &5 A3 ARE ¢ F At ole
At 7o) thre] AAVt dE #7394 % CBPER
IR} U AR WA o 58S RAFET

A A Age A wA Add FUT P64
A A AYe] FEE 1000m x 1000melA 2000m x
2000m7HA 200m @ E F71 AFEA AuA AEE
g Fojrh

a3 6 AA W Ade) Avle) BE quiA &R
g vz Aot} At 7Y A i AGe 77|
} 27 3% WA 4% W] CBPER 7I'8Ht}
22=3}0 CBPER 71'gol Hl&] 70% A=Y vz &
2E N&Ho2 FXF. ol T ARl /THE AA

N

‘\Q——A\‘.ﬂ

o
o 08
:i 0.6
2 04
—@— CBPER
02 —h— ok 71y

4 8 12 16 20

2% 4 CBPER 71§ tiH] A AR &

3000

’:’

E 2500

=

& 2000

a0

a0 1500

4 1000 |-

" ——CEPER

2 r —a—F2t 71

° 0 & & 4 & L 4
1 2 3 a4 5 6

yaxs4

7000

4000
3000

ol x| 22(mJ)

g8
+\\
g

1000

—k— 2t 71

1000000 1440000 1960000 2560000 3240000 4000000

2 o xied ()
a9 6 AW A A7) W] wE o] £E




220 FAEARB A HFE 44 2 A8 A 14 B A 2 5(Q0084)

eI 7E7F AAvzE Aol A=A ot
FgAe) Hojds ¢ + 3k

54

B =RAgAs 2= 7y AA dEYINA A
2 23 a7sE FARSE 2o A4 vEda
9 UA £5F oI, A2 4R VAL Yua
7 1% ke ALK AL e Ao} ARe
AEFEL 2 71E 7o) s A2 R avEEe
M-S B54%7HA BAAZLE, A4 MEDAY oA
ARE T0% FFELE B3k B 42 =29 F71
golAAu A WEQZe FE7 AAGFE 5ol
AHIA ob e 4a wSrb e dFE AA
WENZIHE Hold 45 Bk

g&Dnged

[1] I. F. Akyildizz W. Su, Y. Sankarasubramaniam
and E. Cayirci, "A Survey on Sensor Networks,”
IEEE Communications Magazine, August 2002,

[2] C. Intanagonwiwat, R. Govindan and D. Estrin,
"Directed diffusion: A scalable and robust com-
munication paradigm for sensor networks,” In
Proceedings of the International Conference on
Mobile Computing and Networking (MobiCom),
August 2000.

[3]1 W. Heinzelman, J]. Kulik, and H. Balakrishnan,
"Adaptive protocols for information dissemination
in wireless sensor networks,” in Proceedings of
the 5th Annual ACM/IEEE International Confer-
ence on Mobile Computing and Networking (Mobi-
Com), August 1999.

[4] Fan Ye, Gary Zhong, Songwu Lu, Lixia Zhang,
"GRAdient Broadcast: A Robust Data Delivery
Protocol for Large Scale Sensor Networks,” to
appear in ACM Wireless Networks (WINET)
Journal, March 2005.

[5] Fan Ye, Haiyun Luo, Jerry Cheng, Songwu Lu,
and Lixia Zhang, "A Two-Tier Data Dissemina-
tion Model for Large-scale Wireless Sensor Net—
works,” In Proceedings of ACM/IEEE Interna-
tional Conference on Mobile Computing and Net-
working (MobiCom), September 2002.

[6]1 714, o, §8F, MM WEHIZE A% 29
2H 7]ty dquiA] 5847 #9E ZREF, Y
HeE=RA] - AEFA A33F AT, 2006.2



