201414 FABHEWE3| =27 M21H ®235 (2014, 11)

e-mail : {dusidu, sanggﬂlZ, dskim61, choo}@skku.edu

Tree Construction Algorithm for Delay-Efficient Data
Aggregation in WSNs

Hyun Lee, Sanggil Yeoum, Dongsoo Kim and Hyunseung Choo
College of Information and Communication Engineering

2 <
tlolE W3 AAMUNEYG Ao M2 FEAQ FAZ AT 2 A & 58 9x vy £ =72 44
A ES A9 -Ert % A UESZY oz && % dole Wil FH?'SH thEh 71 dee] &8 vESA
‘rLZL A A 2] ’it”-rVP Ak glo] MEYAE FAIAT, At dudF52 Astd AFHHE 1ol vES
S 7% AAEY duA] avlE 1o AR W =53k B4lo R i}ﬁ‘_ﬂl e A7 AR, A g3
‘ﬂit Ap-&-3} o ”EH’“ o= 7411]7P W ==7F B8 ol ouA] xulE =Y 5 ok doly ¥ A Fo 0w
) 242l primary interference® iLe{sl™ EE FFrh At ZiFel o8 FEE UEYAE doly HE

tdeols HastH L, oyA F&0 50“0‘% Aot

1. A & 2. 38 4+
AHEEH FHAMUEYZAA = oA doF 9l dolH golg 3 EAe H2 ¥ Wzl AFEo gon o
W ddlo] EAE f4dsty] e w2 s 9 71y kA e A T4 W, A Mg Al AR ¢
Eo] AtE I Utk 1 FolAE FAF BHNA Aolrt & Hol FEHATY 1 F 41 ¥ ZREFZL giE F
olstaL, olyA Aw7t 7hd & dAE AA=EIE HolH 4 ATd HoHES AR & g dagsers
FFA A AUAE " e S 2P dolH PEDAP®] 3lth. PEDAP2 FAMAMUESZ|A AL
Wi Y dagEEe] ATHAHI] AR AF7A] Al = dux 28 HoWoewn AZFAA Fyxay el
otel FYaHy dd VIHEL I 54 A doly ¥y ¥ MST(Minimum Spaning Tree)E& A3l ==3F B4
BS(Base Station)$} E4lste == SAE oUA] & AGE Hast doh 2R w29 duAAvE HA
v 2 B mo3 AR 4 w23 dyA] v & stEw WEYA $Ho] At
ol gtz oF= EAS ®WI delolo] ug A7E A3 LEACHT= #4F #7304 AMgHE AP F0 F22HH
ol4p7F H i gtk dauggolrt. FaHY UEYAE o2 /e ZAHE
olglgh A& Oﬂﬁ 371 98l LEACH[2], PEDAPI[3], 2 A 42 S8 2HE e CH(Cluster Head)&
DADC[4] 5 ttsr F8jxed 9 dolg ¥H3 dugs Zt31, Y =25 CM(Cluster Member)7} ®t} Hlo]
of ATHAL o] daEEEe] UE AT olare HolH H F32 doly dAE3AFE Fol7] 93 CHelA 4‘*33%
B dde], wE=3F oA W a8 OﬂLﬂX] ECIRE t}. LEACHeIA Z} Ao deke dAgsiA Ag g
of wigh sjAuketeltt. LEACH, PEDAPS} 22 7]& A ==7t CH7F |9 9 =252 CM7F dth CH~ CME
ANA A AHle Btk 71 A FFAle] olFAAE k== o] HelHE& FAlstal, Witetth BS9te] B4 22 CH%
58 =YoEA Aofo] Jte it ANt EY A 49 7Fsdtth LEACHE #go2 =88 ﬁzéo}ﬂ &l
o] AojALFE doly HE delole a8 "ol A Az & F gk o] F dugFe 237 Aux a8 1
£ HArh o)¥ doly W3 "ol ug 4= DADC H3le] dlolg W3 wWolMis & ZolA E3th DADCE
A Ater o] E& WEHA TEE AETOEHN /) dlol8 W3 ddlold =4S ¥ ETIRE AArt
ME At AN DADCE MAEo] FAS A5HAE 7t 1% 12 DADCelA AH8-%+% Binomial Treel51E e}
Ae 7Hgor ddoA A&at7] ofee o] Ut Al Binomial TreeE®E He3] AWshd WA wx=9
B =roAe ASESTE Ay 84S g, O FNE 2712 FAg 7 == 05F ko] @335 71
Al Al dAAET d A =23 TS s A k@A o 4 =9 A= FE 4 F Jdon, E
ot I A3 =E=7F oy A] &Y MHaE dEEld Ao)a, g 3 Al EHEEHT §9 A EU2HY TRE
UEY AL olA] AH|E Fhaste] $ro] e Zlolth 27] 98 AHgEY @gart kY 3 =2 0%E k-1719)
oA A-FAATA s s, 3ol At AA =22 zkA dth. DADCE o] EgE o]&3to] oy
1ol tal AT AES 4FeA Pt FTES o 33t doly W duels: A

- 175 -



20144 FH|shadtEdls| =

FTox
[y |

Z H21H M[25 (2014, 11)

(79 1) DADC HIEH A Fx9] 44
3. At 71y
o] F2 FHAMMYES AANA dHoly HE TAE 3l
Astz] 9% DEDA(Distributed Delay-efficient Data

Aggregation) 7S A|tgtrh, At G Fe HESNA
mde DADCeO 2l FUEA A& B A=

Ef 5 WS uEd 75 dAdA dely #H3 E
= A FHolA A3 Delay-efficient network %<
ol FEET 77 ==+ dolE B FEA
HolHE AFsr] fg efdERo] ddHT). dHolE %
FA2 g BdERe dRHY, ¢ ==+ g BdER
shite] AT g 4 9l

EYTE A A A 71 H3EE DADCOA A9t
3k Delay- efficient network T+%$} 2 EZE F+F8+=
Zlo]t}, Zﬂ°} EfaEe 7 =87 54 F =z A

A3
)
o M &

-

| &t

B E2 A4$3lE Primary interference %+ i

=k o“%“] qA2LHEs /‘}ﬁo}o% ] o] E]
o

n &= o
&£ 1 R

2 m

=3 ‘55}7] 213 A 7-}7—}91
o5 #ES 7HA Rk gt

gt =271 dolg Wi Egd
TAE A7l SEl AMEEE =2 r(we uel dA4 4
2 A =259 5713 Al AMEET state(w) = ue] AE
2 Idle, Joined, Ended’} 2 4 At} IdleN(uw)© Idle ZHHE
o] = ol o]% FAETY. %7|d ZF =9 r(wE 00
th dlol W3 Eg Te %7]o] TS FEQ BSwozm
T4 BSw= T A WA o)y UH—“?:G
W E]i= Joinedolt}l. wWhHo| YA
= grom AEjE Idle, seqe -12 A H
FollA A==

¢

seqe 09]
73

E
s}

B H

Ldr o] &
=2 A2 JOIN(sender, receiver, r, seq)

ACK (sender, receiver) WA A& dE3al™ FAlgt
Iy 2& At S ES AFESte dHolH WY E
T35 oAAlE YERATE Z7]o] BSTE dHoly ¥ Ex
= ZRAAE A S, Joined AEIZE Bt e
B
)

M

r< 3 Joined ==% o] SV EHUL
SEE 5Yd rgkE AL Yk 7 w4
Al v Y mxo] AEE vERdAT reb
Joined AEie] Z+ wxi= ElUEE7A O 7]
Bl 1=2+seq #WHE 7ITh"l $o TelA A}
o] Idle IRl ol F SUE Frigth agln
I EFe Arvle Hd F oz "k oA EE 5
§to 2 M primary interferenceE 3| 3tal, olyA] &&

P49 doly W delolE Ham & & Ay

=
LR

fo i & 4

P

Joined
pa’

J
L

L‘“lﬂ

o =
RS =

A

iy

iy =

r> Mo
2

O 1. =

o||

FRAAMUES A & Ao UESA
& % dely #g JJJJ}E 1A= RS %}1
Aot duglSe Aske xq/\tﬂ
TR FFo= 74317}
‘F%’ =9 olyA &MV} FHAHEU
T8 W] 242 primary interference®
st Eﬂe TEF3HaL, AE 71l o3 FFE UE
Aae 71 dagFa vaske] tﬂOlEﬂ Wy 2 17}
Hasgt Hm o= && Fe **ﬂr
ATEE dolE B EF 2AE
A, AHA A EdlTR xR FAE Hﬂ
TE 28s Ado|tt FU7FE 9 HHH
sty J5s AT ol
ACKNOWLEDGEMENT
n gz 4 AR FAMAFATYE] AR
ARG, AR ) S AL
SHEEFATAD)Y FHATFEALA AT LA
o2 FYHYSITP-14-911-05-006, 2010-0020727,
PRCP(NRF*ZOIO*OOZOZIO)).
AnEs
(1] J. Wu and I Stojmenovic, "Ad Hoc Networks,”
Computer,vol. 37, no. 2, pp. 29-31, Feb. 2004
[2] WB. Heinzelman, AP. Chandrakasan, and I
Balakrishnan,“An application—specific protocol architecture for
wireless microsensor networks,” IEEE Trans.
Commun., vol. 1, no. 4, pp. 660-670, Oct. 2002.
[3] HO. Tan and I Korpeogluy, “Power efficient data
gathering and aggregation in wireless sensor networks,”
ACM SIGMOD Record, vol. 32, no. 4, pp. 66-71, Dec. 2003.
[4] C. Cheng, C. K Tse, and M. Lau, "A Delay-Aware
Data Collection Network Structure for Wireless Sensor
Networks,” IEEE Sensors Journal, 2011
[5] Cormen, TH, Leisewon, CE. and Rivest R.L.,
"Introduction to Algorithms”, McGraw Hill, New York, 1990.

il

=
o
i)
of o
m?i_,
_1

Wireless

- 176 -





