Hi343| SHRT A 2sts] FAlsATNE =2 ml172 28 (2010, 1)

QA teta A FE vheka
e-mail : felix@cs.yonsei.ac.kr

Sink Mobility Strategy for Maximizing Network Lifetime in

Wireless Sensor Networks

Younghun Kim, Keontaek Lee, Seungjae Han
Dept. of Computer Science, Yonsei University

(=] of
FHAE S AW7E SdetiA el 3 sl AUES A gk Ay @Al g
itk WEHE AMgEhE AMEY] 544 VIERA £HE Husete 3o F& o4 T skt
olel, mutd HAE o] g3t AR AFel uEE A 2= WAAS T agxd dns
A& F ATk A A o oy et o FdIte] AAE AR FH0lE VTR s
Frelag daees ARkelar A sk das Atk
L ME =9 oy anzh de wiAE o wijAE AN

wop e AHE7] i, B2 AlAEe] SR

A AAMEN AT 83 mUEY, A AR 5 T o0 TS o s S
o guE AEHIL Qw0 E FEFN Yol el ) e WES ] A 1ss A
7HA elgerk wasted del e Qwoh Wasbl A 2R BT NS NS e
P10 gk durgel vEgask gel MHAE A DT 0T a s a0 g asss a2
goh AAUENR) 544 0 e edl § 0 o Ui Pt s T e
st Flo] Fask A, ol FEe AAEY i/\ﬂ‘l‘o]g]nilo]—g}‘;qo/\]i7}— = :c.‘_:‘_oﬂ ;_‘11—1:'
MRS RASEE A W@AR) welth  F o L o e e e aae aots
ol AMUEND £ Adsel BT BEE (0 G0 e eg we Adgso] os]
Q77 AEel ghev A WA SwelA pRel o SEO EE ETE S e
Womokd JaE o g WHILRLBLALSL PPt TS0 ceage age 9 e =o o
A AAE AW LTS D mukd T T T T e e e ol g
oL i BAE Folurhzdl o/ HE 99 WENIS
AXRE olgste] S EHFss WHoR V=S wEEh WAE 97 muS o] &3 JuAw @
2 g Astere wplel Ak ey w0 R o B RS S e g
WAE olgeh e ARelse] ¥R N owe o0 0T CoT 0 Sme moen A
B4 ewdls o) waAge] Qo A&l Rak 00 LS e L aa g ol 4na - o
homebd el wekd 4ag gAels WAL Lo s aean
Agistel wEslae] FEe Adsh s Are e LT T Y 0T e qaae s
s i) Y7k Aol el WAl B B
- e A7k Aol S ) Luo & 98 WES
2 HAUENI T A =4 WA A g S el A e
T~ AMER FAE AMUEAIE A Harslele AEE $H 2ag o] &ste] TET
A7F dlolH & 5 Base Station 91&& 3k 4 [4]. W, S. Basagni 5 RulY A9 7} AN =
AxER AFes] Aok 2hd 24P ANER T o gxe] ge #$9Y 2= EIAE sehE

AE HEIAAE AFdd 7MEA wiAE AXes T AEF 2SS Aok APFZR IS F3l

oA AAAAN 2 AREAMNARATE] dig IT d-4lE
A DA el AT AR = E S (NIPA-2010-(C1090-1011-0004))

- 1658 -

ox N 2

o
A MEAAY FHE Adsteals weo] mupd
A7F 2 AA mxol wF2= AlZk(sojourning time)



H|343| st EX 2|ets| FAH sk

cH

< oy 1.

S 9] 7 =29 HESa EEEAE g=2AT
ANRE HY, 2updAdart MEIY FH8E 41‘44
g = = EFAL FAEILE &, A3 vE
A M gIAAGE 31T w(rotation), = ﬂ‘)’
of #sstA o8 WFE Zo] MEYAS FHE I
st & Jduis A8S 42 Folth

gy 9 F oEES A RaE S gt A
TS EEHS W o Aol digk B4 o] n &k
ks e 4 UE

CECRERETEERER
Basagni[1]7} AF&3F 2]S

sl A ozl 2k

Objective : Max Z Z‘/’C

keS

Subject to : ZC tk eO i€ N)

keS

(@)

= A7} site k(=)o HEFEE
site o] HAgelth. ¢, = 47} site k o HFE
ole] xE i 7} HelEE W q%s}_;— 3
= odlyA sEr ol ]74" e = 7
78R eheR ZREZC] A[11E ol &ate] v
ot 28lal N & AAAA e Ftelth. (1)H
Euped QA7E 2 Ae]Eof wE
A3} k= AS Hx=E 44
of el tig Aol wet %
E7F A ad= X—.‘%’E}X]
Zroll Tk AlokS (2)H Aoz F
T o] =Rl E 7 *ﬂ/ﬂi_ﬁ—%o glolg A
dEol EF Zu= 7Hgstel A Al ALkl
ol 5o W A8AY of WEHIY 7HEA
ol ti-2el AIRRS AHlsk=A ol iy Adwol w
~0}03T4 kA -2l R AellA dlolE AAE
1 3Fe] 22 objective oF TR S Aok

o] g3l Butd 9] sojourning time o t]d}
A8l H Sk

=

Al Zko]aL

s

>

in|
Méw

>S£

>,
L
il
Lo
oot >
2 2 2 to rlo SN tle ok g9

réré

Ol

r—{u: m[o m[o I

N
)
ﬁ

a9 1 & AlA Y ﬂMEi *3“201 HES =] T4
H7bo, oo 4= 1 10 o /YA E =

3| =2 H173A 25 (2010, 11)

oA HEFSY FHe] Hust HAS we
sojourning time =X & YEIH Zo=Z I 9 F 1
YTz A28 30x30 WEY AN 42 0~1, 222
2 0~10 9 dlole AAPE F(gap)S AAIAS o &

& Adfelrt. wRE Yol F T Z= 50x50 UIESA
oA §lo] zgzel Fe MAA 4L Agelrt. 1
d 1S BH YA Y] zko]7} sojourning time +3E
o HXE= dFFe x| LAk AR AYE BAAYES
gAei £ o et A% wAdE AL %
Aot o= 2E ZREF 54 7E 2 4 olz}
@ % 9k

a [
89 449

a9 1. Al e dlolE ”‘3 B Wgtd we HAHztE mutd 43
9] sojourning time ¥ Z UlEld /(}-E ZAo A QBow B4R
tlol® A Eo] %ﬂﬂ 7% 9= Z(9).

oA oz B4
FEEERREIEEEEIES

= dlolE A E°] 0 o 7H791A



H|342| st=YEx 2|5t FAstanls =8 M173 23 (2010, 11)

1 == 10, &
Ftolt}, UEY =
dlo]E] A Eol
oAl & F A%
s =2 T = e
ol Felo] RS Hol=d o
FAEol AtfA el ou ] M| Eo]
120 29 27 9 &7] 2A8E dAst
Aol ¥ Felde & 4 vk A= 2”1 7 2
F3le] dloly AAES A 97 A(gap)Eth UE

AR duA] v A o] WEI S
© 9Fo] A= AL & F AL S UEYA
FAR7F A zHodshis HlFo] =7]
] ol of 1 % | dojutar, mEbA
TS HUdg s7] A Hugk FAA A A
Holx NIUA S LH|Ft=
/\],/\E]% o) Z,: )]

2
59
e

ot r|r g rlr g O mY ofi o
u o
)
i
o

=)
N
r
of
o

2

(o

!

ACH

o

o,

Md

o R
N
1B
ki
N
X
=
[rtl
N

X =
ol 71 o)Al Aoty f-El= 1o Fo)
ARE A& F AU 3 2t
=3

Euld AFE F2ol= 7] (metric)ol = ol U A
W = (density), HloJE E#¥ Fo] AREHI AT =
2 o3 7l+%x WYY A (random walk) =D H TH=
& ANE AN HAstE A= o[ B

@A Apdelth. webd F o oluXE s=A] A
s WS ATela, oluA T kdeviation)Z 7]

o ARt S, GHALF T 7 A wjnprt
AarEs A WENA oux AXE ALt
7% S Zasle] Dojouyx) e BFao] wrAEty
g daEy oy A #Ax2 Hastele Y2 o]
o PAE ol gt GuyFE EEh

< »tgbv) g >
Pli]: 439 X
RE[j]: =529] Zof oy A
D[i]: 427} il AT u MEYZ

o= Hxt
T: &9 A3+
Load[i,j]: 837} io] APS o == j 9
dquA 7=
o: AA =29 2] YA digk FFAA}
m: A =59 o] dux]e] tig H gk

koo 4 #]: RE[j] = E[j] - load[i,j] * T

< dugE >
For (RE[j] > 0)
Ifll-0/ml <a
Find P[i] = arg min o
Else P[i]

If RE[j] = 0, then Stop

e T & geu|gEA FoA=dH a+= 0.0
1.0 vvke] ghs AAgsto=xn Je il
3 o7 Zg3td, T g 9A] Hd39
T e o)),

= bR
o &

=
0x
or
0kl
N

o
rlo
@)
re
2
fru

Nl

[ Zob o o o U © O 2>

£ M

f fo u e rlo
> o
B3 o 5
o
2
(4]

) N
Foé
éi
m =
o
u
o
to
=)
N
jakes
o
1o,

ol & o> 2 N o
X,
o
ol
ol
32
v
i)
o
o,
flo
4o,
>
o
=1
=]
=N
o
o
2
et

N m}l_‘
rlo
g=
rm
o
oY
td
i
o
)
ofo
o
B
uy)
o,
il
AL
o

fu

a9 3. UES A 7)o wE A3 ARF 2 a2 E

A& AH
B AAMEEO 2 10x10, 20x20, 30x30, 40x40 2719 93 WEYA

of Hol= ZAH 27k A heuristic &
ALY ZEL optimal I Ao FALE SEIY A FHEEES

7HY 93] optimal 2 WES A 9] Fol wi
2= ddo] #5ekA Xkl whal 929 heuristic
2 AH o2 3IE sojourning time FXE Hola §)
o 2" SEAMMWEE 971 2d) 98 UEY
A= ARG o] vl HA - & o W2 A7)
dgdEs & 5 Q) ol HUE g9 E ZEREEZS
AbEEH & o e A Z2EXE Y Aot



H|343| st=MEX2|sts| FAstatig] =2E

H173 25 (2010, 11)

140000
120000 fﬂ
100000

20000 \\

e

100 400 200

—®—optimal
—#— heuristic

60000

40000 static

20000

[s)
1600 2500

1% 4. optimal, heuristic, static W E Y 3 47 H]uL

& =25 10, 20, 30, 40, 50
o fl:t’éf% B3k Zo|t}. static = A
ngse] MEdAY TE WAYE
NIA 12 SRt MBS 5 9
F27F AlFE Fare]F2 optimal ol A

=]

g AdE =
Al
(o)

o [ o do
2 5L X
A ofy o 2
o g
(2 e
2 o

o [
¥ rlr
o

o
=)
g

YEY T Alo|=7} & &
9] o] Ad2 v skl a4l 50x50
EQ I static BT 27 W) 71 £HE 8459

QA MEa e A D A
stk ol RE A} BUW ol ol
S YA dEPss MEGIANE FHR o
WA Aol Bl 923l vl 7] e uE
92 Fue Adss) A aE b ueE
of oo WEeok 7] wiolth 7)o AelAE

Fotd AoE B3 MEYZ T4 ==7) A

dost g9 wrl ua g 3| AE A2
g A "ok AR v s
A AR o8 Fld adEe 34

stel Aol 7Pk F& Hes RHolFA 2y
m A AA MEY A oyx] AxE A
Abete] ol FsheE WA " AR ALY st
ol ews=rt dAsteE Has&Ad & Urh
T A A= deterministic $F WHOZ o]fst Q
Ha = shst = e gags g FEE

Zol et

Ez]

ita]

Ikt

[1] Z. Maria Wang, S. Basagni and Chiara Petrioli,
“Exploiting Sink Mobility for Maximizing Sensor
Networks Lifetime,” Proc. Of Hawaii International
Conference on System Sciences, 2005.

[2] Gaotao Shi and Yantai Shu, “Exploiting Sink Movement
for Energy-efficient Load-balancing in Wireless Sensor
Networks,” Proc. Of ACM FOWANC, 2008.

[3] S. Basagni and Z. Maria Wang, “A New MILP
Formulation and Distributed Protocols for Wireless
Sensor Networks Lifetime Maximization,” Proc. Of IEEE
ICC, 2006.

[4] Jun Luo and Jean-Pierre Hubaux, “Joint Mobility and
Routing for Lifetime Elongation in Wireless Sensor
Networks,” Proc. Of IEEE Infocom, 2005.

[5] V. Donepudi and Mohamed Younis, “Employing Sink
Mobility to Extend the Lifetime of Wireless Sensor
Networks,” CollaborateCom/LNICST 10, pp.355-369,
2009.

[6] Cheng-Hung Liu and Kuo-Feng Ssu, “A Moving
Algorithm for Non-Uniform Deployment in Mobile
Sensor Networks,” Proc. Of ACM International
Conference on Mobile Technology, Applications &
Systems, 2008.

[7] Guiling Wang and Tom La Porta, “Sensor Relocation
with Mobile Sensors: Design, Implementation, and
Evaluation,” Proc. Of IEEE Infocom, 2005.

[8] Yi Zou and Krishnendu Chakrabarty, “Sensor
Deployment and Target Localization in Distributed
Sensor Networks,” ACM Transactions on Embedded
Computing Systems, Vol. 3, No. 1, February 2004, Pages
61-91.

[9] Wei Wang and Kee-Chaing Chua, “Using Mobile Relays
to Prolong the Lifetime of Wireless Sensor Networks,”
Proc. Of ACM Mobicom, 2005.

- 1661 -





