20061 AR AELE 71 e LEE=ER Vol 33, No. 2(D)

residual energy ratio(%

csB8383388

100

mrb.lao)fmda(ndlv%ﬁdzn)
JHo HA WEHA ADI0 M8 B &6 NUHX BIE

J2 82 HIEKNZ 30i0) M2 MAS =2 43 =0
A HAXE BAROZ S48 Hi2g SEE 2 10(CH

SARSS TinyAODV 2% On Demand &2 Z S35t
X g SARSE CIOIEIE HEE Yy 012 =50 st
Ag 2= F2I6t, 0101 st CIOIEIE Mesdi M
20 TinyAODVOIl Hish A S HIE0l 1, &3 =0
A BYECZ HAIXE ~0E SHEBO| 5S & &+
UCH J2i3 O3 90M 8 = UK0 SARSE FB &
SOl et HE2E S NEE SO =50 W200 Wl
Ef3 3010t B L, TinyAODVH Hisi Z2 ML X
E ADSIL, WERKIA 3010t HEW Tt HES bIg
Ol E0IEJ1 H20 GiLXl ESE40] SAES g 5
AL

5. =28

2 =20 A Hetst SARSE L2 L E0t Lt &
3 :C2 HOIHE MY A8 LE & Jigt A& Ul
EQINAN ARES Hu" M, 0|2 =82 sH
g3 MBIl 30 HUXES D26HH HF CI0IEHE &
g ) 2 J4E0 U= =EE MEstE JIYOILH H
oiEt DI E 0185t SHAU UM WERD BHHA O
2 ool 33 MNEHO 2B G0 40U, X 2
0N o8 A &4 #ES 9 & UL, 02 BN
HA WERT 80| HBEZE SUE UL

8% USN 0N 2HE = A= 20 OSE =5
o Al HECHOIE SENA LHE 24RE I8
2 2Fste 98 YE A0ICH

=2 A
g =

028

[1} D. Chin, Nanoelectronics for the ubiguitous
information society” , |IEEE ISSCC, Feb 2005

[2] D. Culler, D. Estrin, M. Srivastava, “ Overview of
Sensor Networks ” , Published by the IEEE Computer
Society, Aug 2004

764

[3] 1. F. Akyildiz, W. Su, Y. Sankarasubramaniam and E.
Cayirci, A Survey on Sensor Networks " , IEEE
Communication Magazine, August 2002

[4] J. N. Al-Karaki, A. E. Kamal, “ Routing Techniques in
Wireless Sensor Networks : A Survey” , IEEE Wireless
Communications, December 2004

{5] W. R. Heinzeiman, J. Kulik, H. Balakrishnan, “Adaptive
Protocols for. Information Dissemination in Wireless Sensor
Networks” , Proc ACM Mobicom, 1999

[6] C. Schurgers and M.B. Srivastava, “ Energy Efficient
Routing in Wireless Sensor Networks” , MILCOM Proc.
Commun. For Network-Centric Ops.: Creating the info.
Frce, McLean, VA, 2001

[7] R.C. Shah and J. Rabaey, “ Energy Aware Routing for
Low Energy Ad Hoc Sensor Networks ” IEEE WCNC,
Orlando, FL, Mar. 2002

[8] A. H. van Bunningen, L. Feng, P.M.G. Apers, “ Context
for Ubiquitous Data Management " , Ubiquitous Data
Management 2005. International Workshop on April 2005

[9] A.G. Spilling and A.R. Nix, “ An Introduction to Situation
Aware Networks” , VTC 2000, 2000 IEEE 51%

[10] S. Sharma and A.R. Nix, S. Olafsson, “ Situation-
Aware Wireless Networks " , [EEE Communications
Magazine, July 2003

{11] G. Gaertner, V. Cail, “ Understanding Link Quality in
802.11 Mobile Ad Hoc Networks” , Published by the IEEE
Computer Society Jan/Feb 2004

[12] V. Shnayder, M. Hempstead, B. Chen, G. W. Allen and
M. Welsh, “ Simulation the Power Consumption of Large-
Scale Sensor Network Applications” , SenSys’04, Nov 2004
[13] K. Srinivasan, Ph. Levis, “ RSSI is under
Appreciated” , in proceedings of the Third Workshop on
Embedded Networked Sensor, 2006

[14] G. Lim, K. Shin, J.S. Kim and H. Yoon, “ Signal
strength-based link stability estimation in ad hoc wireless
networks” , Electronic Letters, 2003

[15] C.E. Perkins, E.M. Belding—-Royer, S. Das, “ Ad-
Hoc On Demand Distance Vector Routing” , IEEE
WMCSA, 1999

[16] P. Levis, N. Lee, M. Welsh and D. Culler,
“ TOSSIM : Accurate and Scalable Simulation of
Entire TinyOS Application” , Proceedings of the First
ACM Conference on Embedded Networked Sensor
Systems, Nov 2003

[17] Jasmeet Chhabra Intel Labs, Tinyaodyv for tinyos.
http://prdownloads.sourceforge.net/tinyos/tinyos—
contrib-1.1.0.tar.gz?download



20060 = A R A8 3] 712 &L FEE=EF Vol. 33, No. 2(D)

ATS-DA : 4 A YEHIAA dHolg ¥FE 9%

.

HEH glote 2AZY Ay

480 "deizl N8

ARRGR AR AR G,

‘ot HEY - ITEER

“kutc@ee.knu.ackr® “yinam@daegu.ackr “dwseo@ee knu.ac.kr

ATS-DA : Adaptive Timeout Scheduling for Data Aggregation in Wireless

Sensor Networks

*Jang Woon Baek® "Young Jin Nam ‘Dae-wha Seo
"School of Electrical Engineering & Computer Science Kyungpook University
“"School of Computer & IT Daegu University

8

9_}

A4 HENIM dole Ba Al Bdole 2AEYL 2 AM=ES A s 2REH HAAE B

A8 slgyershs Are FASE Ao B =R

w T

A dolE Heel Wk wel Breolge g

Aoz zdste N2 dYots 27AZ%y 7189 ATS-DA(Adaptive Timeout Scheduling for Data
Aggregation)& A4t ATS-DAE AA =2 RE £A3% golE7} E8% ojdE glo] 71% dely

HEE 89 Uol A W Eeloby % FATH HAGEE AA B 3 2

27t Zastan dg A

A= gobdnh 44 velelzt 712 wolE WEEE wWoluw mul ¥RE doly B @& 27 s
ElobR %S ¥k A EH ol ARoA AlteE ATS-DA 71¥e] 71& A=A Y Bdold AAZ

B 71 B H vlole FE =S B9 AR EdA

1.4 &

MEMS, F4%2, AAFs slewdez 24
HEN A7} o8] BopdlM AHEE T 1] 44 dHE
H42E B2 AN =2E2 74990 d-xZE B
[ @4E 2AEI, doHE HEsy Mz BAL
gt MM e=x wEes g gdona gy S
EEH02 A43Y w29 £HE sdE Ao Fg838
g2l A== N dole] 446 2vEE o7}
dole Aelof nis) yoiHez AN A3

- EYGn-network) Holg] HITEL Arz=ze A
F dAA &8 29024 =9 oy ARE Z9
4l d-vEY H3e di¥oz Eg rwe] BER
Ag 7HAZ, EFU 2} dNxsE A wEo] &7
Holef el el £ dolHE #Hgse By n=
At HEge FA37) Ao F wZE qAr=g
HAAE Bolepdtt), olm), A =Tz RE wAxE
718l NS Bgobgolda #r) Eddolgo] T4
E A xZ2RE uAAE Be BFo] Eolxlmz
Hele FExE molAAW A4 Ado] ARz, 9
&7 F7hR0Bl N1Ee BYole AAZY sEe
FRAA(single hop delay)® =9 EF42 o] g3
ElYol g HA4sguH3-8L 7]|& sy ME EAA

AA

SUS U FEEUHATNZ RO [ BHTH M E TR A
g 2 (ITA-2005~C1090-0501-0018)

$5% 45e Bl

o] dAscty spAINGAT A FHA Ao
R wet oz W3k
A MEHIANAN FHHAE delgE A ¥ o
&Y wEel =x W9l 2z XYHew AHE
WiX g AMe==E9 dely ¥WEEL H s
oHEZL HRE FL doly WEEe =2u w
A A e ArMx=el dolg Fo] EA do
E B9 el dvd, 2 79 WY AMxc=x
He el AgS 4 & stk

B =fdAe 7tHAd FXAF stz AA e
+3 HolHY EAE 1 N2 Elgoly 2AEg
718l ATS-DA(adaptive timeout scheduling for Data
Aggregation)S A ¢tdr} ATS-DAE dlolg H3 &3
ElUote AFES olEdte xzo He ARE Z9
th ATS-DAE Hg 94 XS Zasis 2awes
9] Holg7t 7|E oy HEE ¥HY U ged, of
A REAA G 4wz HolHE Y& H%E ¥
A el sle Aoz E3lm nlE HEE F3ern
webA rix s 24 AR EE 2Yogs T3 &
28 At EF dEYa #73e UMHA Foj g
Yok el A2 =2 RE oAXE ¥z 2 AL
g 49 =29 gYel: AKEL o439 s
B2 HAIAE Ao 2ZA dolge HBREE AL}
2 =Ry 7L ey 2o 2894 J-vEY
ole HF Heolx s)gel tal AW ETH 3% A
AQtetE ATS-DAC] tiste] 23] A st} 44

HENA

o% 2

o

o

A

ol oft

BT IS Sk
-

o oft
ik

&

f

e =
[¢]

765



20063 §F R3] 1L &L E=FEF Vol 33, No. 2(D)

Ne Agdolde 8 45e BNa, Aoz 5
FANE 2B 91 FF FA0 LohRTh

2.9 7

AFE27E Hlola AHO)A(BS)E EE9 AE B
d Fzxzz AQHUEAN Z$"Y EFY7E AAHED. @
Zxr=y7t APE dod £ ARE BSELE By,
FAXEE Aol FHF Hole Ay By W
& tolEE WY Rrwecz pdd ol:d 34
o] tE o], BSe] WEH HolE7 B 1Y 1&
A-vEY doly HEge dojt}. = 28 AYxrc=
e @& dolE a b, co Aol £ dE FF =2
B 23t g REXSE A$T0 IS P8R @
g A%dE 449 wAA(abcd)E A$stdokstA T,
dele ¥EE 53 1719 AR A$sE el
welA doly ¥ AEHANE FE FY2o2A 9
yA 228 £Y & AvH4l

-
iz = Ha.b.c.d) after timeout

a9 1 9-vEE by ¥y J

A& 8ot 27429 71¥e BS2RHY F4o
FAIAA g, FAFAME BYdolz s A¥sac
(345]. 2FelA AzANY BokE 2AEY rHe
a4 28 2ol Belolee 4ABYEL A2AY B
% 2AEY Ee AAwsrG G E Blohs
& F7NNo2H BEE AT BrI8E @ of ¥
AN g7t YAIGR AReAT A4 AHNUEAD
876 wel gb wen AA gt AxAY
AN BH GAkET 2 F$ doy Sae BT

L

a3
O ()
R hY
-

.
O
e

_@
g
g.) -
B

§

UK 0 S
1

i
g 2. AxAolqd g§del[5]
golotee wro B ¥ BAE s
dutd oz AMese BMHE HEEE, SARE
WRE, AANREZ YFojnt A$R=e BYaR

7t 743 At} B ol 5 =9 HYRzE £A/4
7] REojm HAARE HEd FY4LE7 Y 22
ool e s AA dAsE Aol E56)

3. 384 gotr 2AEY

2 =RdAe ‘EdFze A4 EAIZAN FF
22 dolH Wi #RA I st £, AM o
Ea €73 A wel ‘FAAA gpe TPEFHoY
23 AR g,

74 A4 dEJIdAN FIAHE dHelHe e 2

& $4¢ At

[541] A ¥ me AMx=dA $PHE o
olE1 9] WsFE 2A Y

[542] 3¢ 79 ¥xd AMx==g9 dog @
TEL BRI

[5743] 5E% ojE7} 23F A, dE E9 AN
o] A AY AEol BRY FfolE HolEHY ¥HF
€] A,

ATS-DAE 99 4 voje §A& ol&sith AA,
[EA1]8 [EA2]E °]€3d, ATS-DA: WA =33
HAAY dolEst 21E UEFE B9 o sled 8Y
ol HFFUXA(SHD.)E AAFGT.  old,
ATS-DAE o3 Z&8A Eg Az Az e
#x dejg M5 E ¥ o = Aoz IFdA o
ol AHxnZRE MAXE ¥R g v2 HFE
Fy@act. A, [543]S 18 dd, 4 dHolgrt 71&
HEE H49E Houyd 2o F&g dolg Hge F
3571 YslA ATS-DAE Edol& 9. o,
shd®e AA =z AR FA& BAST] SA8iA
shd¥e ANZ(SHDm) o2 AR GETH 281 shdv)
SHDme BT & Ao AN xE29 HAAE 71935
REyzo 8ol vAE AlL#. AXMx:E(node)
(difference)2 % 7)8}8tt}.

ATS-DAY EZ2AAE 19 33 Ztd. ATS-DAE
Zt AMxE(node) A B2 H 5 = (nodeparn)F
B AIE 2L AMNZ(nodepr ANY FF
(hopCount;), By (Timeout:), JTEMRGIS 718
Holel WEE(py)E 27188 F, HYolx HoH
(Tan® TE3L, A28 wAAE 7|t
AN = SHDg, 5% =43 dojee A5 EE A
O|EZHA REH HEE FATT SHD,, S F4
3 tolEle WEEo DVRT Fod uixd HEge
g5t} dolg) WEEo] DVET AW ATS-DAE A4
27t AHEE Eldol s mlAE W SHD, 59 AR
£ 7lddd. ATS-DA7ZF 8oty ol ZE R4x
EEZRE dAAE FAAE 82 A HEe 59
it XE fARAE FAA RIE, ATS-DAE 3%
=9 Eldol% WAL zale] Elgolge] FIbEe A
Aol AR E ) 3713 elgobgol BnaE

766



20060 RS A RASE 7HL S LFE=FF Vol 33, No. 2(D)

¥ ATS-DAE o o4 ANwc2¥e dAxg ¥
%3, AT WEE FYHT ANwZE g F07)

A EYeh

procedure ATS—DA (Query from nodepa;)
// running at node;;
// extract global parameters from Query & initialize local
// parameters
extract hopCountpsri, SHDpax, SHDywg, and DV from Query,
IzapCount, = hopCountpariy + 1;
= (SHDpax ~ SHDs):

while TRUE do:
Timeout; = SHDyvg' dvi = MRG: = 0,
start TIMER with Tew = 0/
repeat
receive data & MRGuasi) from node, child(i)s
do partial data aggregation(curri); update dv
if (received from all child nodes) goto transmit;
until 7o, < Timeouti;

// if data variation is low enough, stop receiving data
if (dvi < DV), then goto transmit; // (C1] & [C2]

/; r[1ow] that an event occurred, set the timeout to SHDpa
C3
// subtract the amount of time used by its child nodes
Timeout; = SHDnax = max{MRG i) };
repeat

receive data from nodemis)

do partial data aggregation(curr;);

if (received from all child nodes) goto transmit;
until 7or < Timeout;

// unless data are received from all child nodes,
// finally, use the timeout margin of its parent node // {C3)
MRG; = &2 Timeout; = Timeout; + MRGy
repeat
receive data from nodemisi)
do partial data aggregation(curr;).
if (received from all child nodes) goto transmit;
until 7., < Timeouti

transmit:
[1'nally do aggregation with its sensing data;
prev; = curry
send curri & MRG; to nodepariy
sleep until next period,
done;
end ATS-DA
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