A|323) FATELRS =FF Vol. 32, No.2(I)

AX YELZA A2 Sleep-Time #| 0] & o] &3t
adH F3 7Y

4R AnA
QANET A FE Ao}

{suleeo, hjcha}@cs.yonsei.ac.kr

An Efficient Tracking Method with Sleep-Time Control
in Wireless Sensor Networks

Sung-Min Lee’ Hojung Cha
Department of Computer Science, Yonsei University

8

B RS AN =EEL grid Wale FH28YE T 2§D oMEY {74 WM x=F
o] sleep-timed ZAsle] YA AP ANE dod, £% 34 FHA2HY S FAT P2 FAFL
22X QoSE BASE o|FxE 23 JIYL AYFH. 71EY sleeptime & FEFE oJFXRE FF 7
HEL oz A7 Fddtee AFYPAT Qos FAE e LS HAFAG AAFE JIHS
F e ASL o]RAE grdE olEHAN F WEHYSE FA FE2AUC £ & =£2 o MY E
ugto 2 AAE o|FxE #3 frameworkE A AT A EFH oM AAR o] WHo] 7]EY sleep-time
#3 71y Er quz A7 B0 HolubA FAT QoSel BAEC] E%D, sleep-timeB 7t |le

71&e Ny Hnste g& dUAE AR

1. A&

A2 AMVEHZ 7le wHd waA B2 S8Eck
o 430 AY"n Y, 2 F H4A FFH &L I
gas AYHm e dF F Fuolth dulA AHEEAE
fegel AM YEYA 7]zl dUAE AZFH & F P& S
74A87] dEd AMIENT $8A FosA e HE
golm, =F A F3 FHANE FLUHA FLA Hz A
o

HA7A B 7R oA 7S AT 94X F3 a7t
8 =}tk PEAS[1] & Mobicast[2]= & &eld 94X 33
TF2X =59 sleep-timed XAHA oA HZ AIJE
W3t A7iele WhgEoldh. PECAS[3]: PEASY i€ 2¢
7] A8 AJFY HHOZA sleep-times] F717F &L EF
wEo AgL FHe =53 BolytdM FaET o]F
& xzo £9& JdFAT 2 ¥l IDSQ4], DTM-OTC(5]
59| sleep-time Ajo] 7IHEE BF oz LHE S}
d 43Rk AT dolgst HAd AP da EoA
AE 4IAx=AA A4E W] QoSEAE AN ojHET}
WA gL AP =EEL sleep-timed LAFY /A 3
A 1 2% =258 U E 1y Wi voleE A=
7z 2d o WEHYA ERY ZAT TAEA He FHeld
A% B %9 duxE FAgsHgz FHole A AA
AEE A AL RIHA oA dge &ust A

B

2 a7 Berlgnd Adde FAARAT UG S8
(FAME : 2005-01352)

K-R
=]

He Aotk Wty oz 7 QosE FAl RAstE 7l
el a7dd

B =72dAE F AFE AT gidg 1§89 <A A
2 QoSE FAld] TE3E sleep-time Tl I o]RE&
Hgoz o|Fks 3 7|Ye ZHYYIE AQFH o] 7]
Y& sleep-timed A oldhe A9 gridst gride] 7A4UA 4&
zte] F4E s st 9 gridg T ol

2. ¥ A% Gridg ©] 8% Sleep-Time Ao 71

5 A%9 gird& °)&F sleep-time Ao 7Y 3GA Y =
dgddzz 249t A dA SAE gridE FAHseE 27 @
Aolm, o] ¥2 ofES {Fd watAd FAIS FALAE
AAA Do o) 39A iYL J1Ee AFEN FAAY, F
AZel gridE AHESI7] W&o & @AdA XHgdte LEol
tha ezl @, X FHol A AolM o]FoR7] W&
%2 gmEZe] 23E F Yok T gridE ALY AL
sleep-time Aej7} AR 39 FAA A=SL TG 4¥F
o) 7hFs Hoh

2% 12 Aggstes vee] ABe2A F ASS gride] T
Ao olflES] FFo WE =59 sleep-time HHE HAF
I U} Sleep-time A E YT 49 gride] A& vl A9 ¥
< AT 39 gride] ASE FAH An A TN 4
2 e dExsE 7R QUch oWETE dAE Htd
A A A9 A gtol e =EE9 sleep-times FAX A
3¢ ojWlE XS Fi, oWEV e d& H=E =58
AE BE =59 sleep-timed A AVRE APt

o >

640




#)323) FA & EE3] =53 Vol. 32, No.2(1)

VEYa Efge ZaAAG T FHoje oHE] Z2
g &3l vAd oHET =3Y do AEE WAXE B
WA sleep-timed Atk FA do] Hag

L

ol

o=
sleep-time®] 2 A% 1 ANPE F4ile] ErtsdAs EAE
A7) HsfAoltt
@ B2 Header °!sk1e:§;;rime conteel -\.O @ O o e}
O
O Steeping Node @ Active Node O O\l o @D o
W suk () Moving Objecs o 0o 0 o O o f
~wp Location message o® 0 (@ [} o] @:
;:j':jcvmxc) message N ' '9“‘%%:“:”‘ qi
;; ---- i B Grid . Tracking zone | ‘«‘" PY :: .i .(,. g
. 7 St 1 Pkt
Surveillance : N H
SH Gri i i
[ evew [)om o g0l e,
o o0 il DL @

a9 1 AL 7led A

21 ¥ A9 Grid 74

Grid #2& AYsE 719 FA 718 G4 BEoloh
3 olfE gride A #A7le] webd SuR e} Azge] 2R S
7] @Eolch Gride] 4 IS AH}E 8AE oWEY J
o &% v, Wole Xd A7t d A AN F=e 7] xy, 2
gz & A dedM B WHoly 93 FRE FIALAE JEhY
= AR £3 7128 f 50|t o] 845 F f & AT v
Q2SS YRE LA FojNE Fuolth o Ahga
HEE FHA ] WS Fohle WS 4 164 BoF
o Aok

fl

Z

2L

Vay J o

1< | 5

9 e WY ol AMEE AR £ =g FA
A Fa, 21 R ST 2 o2 YA sleep-time A
ol A9 A7) 1 & AAEA Hrh

I= fxdxv @

Aol NG d&3] Yo aagEw AAHCOH Falo B
A7t A Relm, A QoSE EA & 4 ok wabAM 34
gridg] 54 4& ws3n 0 A A& 72 1 e AFY
o B4 A2 71E2] GAF[6] & £ WHor FAA%A €
t} GAF: T AE< ¥ A dA4A delg 7 4A
x=o Hd == H3F T4 AL b & APt & 49 &
Wel dolgtm & o oS 2L Aoz F4A Ao AVE
23 & 4 Ut

a=| ¥ | )

izt g g 9} | & HIRE A sleep-time Aol Ao A7) I

641

E AR gtk Toe] TN 2 Irvt A9 49 AVEG
aAy Zod F4d BACE gloepr & | & AHEET
&R\ ghef B4l Ao] Av|zh A9 Ayt AddE g5 §
Al A2 o] FA| & sleep-time Ao 4§ TET F4] 4 o]
A FAHE BAFEh

l—[l , I<a
UL, ba “

ol¢t & gridel TA4°] Bd Folv FAY 3 @A
o|HES] {7 wetM dadrh

22 A ¢ 3

Azde] A BE2 T2 & Aot d=x=E AYY 2
=EE50] 2 sleep-timed 72 T o} HER=
2718 woltt ge duA%YE waste PPez =
DA Bag A% A ¢ dE # =28 N2 JEB
Agch ==EE F vyt oWEE ZARE oWES} EA
4 33 RE2 go7tAl €0k o] 49 FJExEE O
ZEoAl AEE WAAE BUA H3, HAAE T ==
<& A4 sleep-timed ZAAZTE A7|A A FHL 7
Qtell A o] R m, 2 94X AHE AYF x==9 =2
g7 ok slexse X FRE Y32 B3, 29 FA
o] exponentially weighed moving average® o] &3 M oJHIE
o] g EHAE dFsin, PEE WAXNE X2 4 &y
A Rdck FHEodME ks dES vte Y
o] YA FEch B =RdME osig ZydYans A
1, #AR=Y oL NG gdnaF AL EAA AL
g% A7 A2 Fob Aok

o g fn

A|

A1 S )

3. 4597}

AEHY7le sleep-time Ao|7} gl 71&9 71, Mobicast,
ada AgsteE gy oA AMg T QoSg HYd 873
ofA HlE BEAFc =T AR £37 Y Zvd e o
Uz A2&L Husigcl. EE AYL TOSSIM[7] AlE#H el
Holld JAPPw, oA ALF FHE 98 CrossbowAl]
MICA2 HAHE AME3tdch 2T E FAHoZ RESY] H
8f Agst= 714E SCM2G (a sleep-time control mechanism
based on two-tier grid)atx Hw gt

ag ||-* Always on
80 || Mobicast style(15sec)

70 |{ ="~ Mobicast style Geect | A
o L|~—somaen L 7
o0 || SCM2G =5 | T

—~—SOM2G (t=25) | e

~+ SCM2G {f=7)

Energy consumption Ratio(%)

0 200 400 600 800 1000

29 2 Azl WE A AlgFe) Wl



AH|3238] A& R3] =84 Vol. 32, No.2(1)

a9 2 UE 7IE 7IEES AAdsE se] YR AE
Fg Hudy FREAN FAA P d=2sec, v=7m/s I} 200m x
200m & A Y=oy HAYo| o]FojFct. tlolElE flooding
g o A @ U ALEFE FrHoE HAY,
E3 AH 3 JIeEHE FVFoEA A Arg 2A Y
o) @E YR AMEFE vz o] A @A AR
3 FHES AU FHE 70101, sleep-timeo] {le 71&9
WHEG AUAE HA AEEE B2 O+ UMY EE
Mobicastol]l HIE]A U] A A de Fx FA|9 QoSH A
o A QosSdl #§ 4% Aze 1Y 34M BoFoh

sent message)»100
o3 ®8&B8IB8E

B85 BIBEE

[T T

QoSa(iecevied message/
Energy Cansumption Rate (%)

o 3

il

SCMZHF)  SCMAG(E)  Aways an Moticast

29 3 QoSs} oA ALgH Hlm

.

SCMAXMY)  SOM2G(  Awmyson  Mobicast

Age A B=o A7]E 80m x 80m FHRNA o] Fo]

, T e A A48 FYHA AT Bo e
"“*1 4= & AMEE olfre A8y 34 E sl A 4¥
AE dEE7] EMET Fe AN I=EE AMREY 4E
of Hd f A= 22 AAHAWG. YT M RAFE HARREZ
Mobicast?] QoS RFE&L Wesd ¥ ZHoeg Jeigton o
o} W AYBE MEES QoSE AY 9% o4 MgstE
RE& B F A}tk ZE =EE0] sleep modeE 7HA @&
“Always on"#¥ 2 Ao Z& QoSE HAST ot olef 2
< Ags A AE <o Ae A HE =% 43R
o] A AEIA A28 F7] WFo|ch

H:L

2] rlo

. | Mobicast [ SOM2G 0 Aweys on
100 _ [@Nocast
gof” |BsOwRG : ”
=] S on;

Energy canaumption ratio
QoS
=(jacevied message/ser
maessage) =100

2 I A

Iy 4 #H3

Foll W& QoS YA ALEF vz

a8 45 I8 H48S SN 4 AN AX AH o
Ao & F7MAIIEM Qoset AuA AMEFHE Izt 3
g s 271 A3 B2 AL A$LFE AWse 7Y
9] oy AZEo] sleep-time A7} gl 7IHET EolRE
AL B 4 Aok oz Fage] €53 %Y Mobicaste)
Qose AEHE #AZlol F/EFE XA AHihsHe RS
E 4 vk ©2tA Mobicaste] WA BEE&AHL AAFHA T
e dolA U AAoA ol g R e APHY A

4e PR o 53 95 Fne) we
83U A% 2 BAMC S ANE B4e Ha £33
4. A% oME WA AY ol e AN mcsu
sleep-time Aojate WHOZE HolHE A2 # oha A
A BE ool o= Ro2EA A4EA A% ¥ ¢ Hok

7§ gz7t a7

4. 38

5 A% gridg AHEF sleep-time A 7|3} o|RE u}
2oz AAE AX FF /PE ol§¥ HE oux s
QoS HAE FAl ©F Ald £ Uk A MEHZ &8
2 AUz Hzol Fa3A AAAI] WEe A=A AISFS
F8% dEfdoz o AT, vojHE AIAdA FA3
A A 4 fdobd oA "z 1YL ouzt glok dekA
¥ =82 QoSE YA EASNHAA sleep-time A o}7|H o]
P 718 dHEG qUXE 40-50% AR & UASE Ho
Ak £F ==9| sleep-time? °WES FFo uby W3}
AAFE Ux 27 zdddas ASAD &5, Atd =y
PH2E LHANA GG A4A 45 WS gEdE o
quiz Az ARE 7| 5 A& Aol

Fned

[1}F. Ye, G. Zhong, S. Lu, and L. Zhang, "Peas: A robust en
ergy conserving protocol for long-lived sensor networks", in
Proc. The 23rd International Conference on Distributed Computing
Systems, pp. 169-177, 2003.

[2] C. L. Tan and S. Pink, "Mobicast: a multicast scheme for
wireless networks", ACM Mobile Networks and Applications, p
p. 259-271, 2000.

[3] C. Gui, P. Mohapatra,”Power conservation and quality of
surveillance in target tracking sensor networks", in Proc. 10th
annual international conference on Mobile computing and nekworki
ng, pp- 129-143, 2004.

[4] M. Chu, H. Haussecker, and F. Zhao, "Scalable informatio
n-driven sensor querying and routing for ad hoc heterogeneo
us sensor networks", International Journal of High Performance
Computing Applications, Vol. 16, pp. 90-110, 2002.

[5] S. Bhattacharya, G.Xing, C. Lu, G. Roman, O. Chipara, B
Harris, "Dynamic Wake-up and Topology Maintenance Protoc
ols with Spatiotemporal Guarantees", in Proc. Information Proc
essing in Sensor Networks, pp. 28-34, 2005.

[6] Xu, S. Bien, Y. Mori, J. Heidemann and D. Estrin, "Topol
ogy Control Protocols to Conserve Energy in Wireless Ad H
oc Networks", Technical Report 6, Center for Embedded Networke
d Computing, 2003.

[7] P. Levis, N. Lee, M.t Welch, and D. Culler, "TOSSIM: Accurate
and Scalable Simulation of Entire TinyOS Applications," In Proc.
ACM SenSys’03, pp. 126-137, November 2003.

642



