A olixe] A 74 Aol2E AFeE T

Z oA 9 HA 714
AolZz FEehE FA
AR NENT xESS
A8k A7 5713
(Time Synchronization for WSN

Nodes Operating on Low-Energy
Sleep~Wake Cycles)

= ¥

= ' +
&3S gF 4o

(Hojung Yun) (Joosung Yun)

+t

ol & +
(Sunggu Lee)

fo
o

i
&

PRA AA HEYINAN F4T olg £ she
A xEgo] AU 28 ASHRS 7 &
ole A WEYIE Azt §73 e Aotk
&8 A HY A TV guEES AJETY dF
# glo] mede A £ ZolAY, vEdm EZ
279 wg g& A7 38 Uy Al dlojE
o] ARk F4 AA vEHIZAAN &3 ¢
U def e =9 HIAL 5T duty cycled) b
ol7] W&o, B =RdAE =z HIL B3 duty
cycle® Y £ e Az 5718 dadES Aersict
g3 At A, A4¥E B3 =& 74249 E4L T
otste] RS Ml F FII AU gaEEe A
F B34S 93 vENI 275 E AR 573 3=
7 (& o, o1E WFA7)7] I A T F7) g2
FEEJLH, =2 Alol9] HA-ES FE w AP AT

Bl

==
2

=

R
]
i

i

7

W

3

n

co] =ES 2009 FIAHFEZTHEEUH AN A oA Sleep-Wake
CycleZ Zhgehe 4 A4 UENZ 288 A% Azt 57189 A
Fo2 ERY =8¢ §3T AY
+ gAsd : POSTECH ARt
hojungl1903@postech.ac kr
acajuri@postech.ac.kr

t $4349 : POSTECH Ax2} ms
slee@postech.ac.kr
=EHS 20099 89 13¥
Arbgbr 20009 119 19¢

Copyright©2010 #=74 2a}8ts] 1 7)) ER ot id B49) A9 o] Az
B9 AA T IR diF BAR Ze dxg AR AR ST
ol W, AHE2 4YA FHLE A4 £ glor A HojAd £ 79 &4
£ WteA] wAjsol $hth, of 9] Bror BAl WlE, &%, B4 5 RE
FHo ALEYE e B vl dsleds ARl F7HE Ax n) 8-S A Ballok
Yot

FEANI =R FFE] 44 & HE #1678 A32(2010.3)

A AN YEYA =28

AE A 5713 331

o

S B MILS ARRE BAdle] ngid. AkE gn
#&& 3x3 AAHgrid) FEAA4 FEINE A, duty
cycle 5%, A7¥%7] 77 1029 o, 10757 pse] BHE Al
A%7] 2AE, duty cycle 25%, ANE7] F7] 2024
o), 130 use] BT ADF7 LAE HAFAh

AYe : B4 AN EDF, AF7E, A A

Abstract Previous low-energy time synchronization
methods have mainly focused on reducing the number of
transmission or reception packets. However, this paper
proposes a method that reduces the percentage of time a
node has to be awake (the duty cycle), assuming that a
periodic sleep-wake cycle is used to conserve energy.
Based on our experience with actual WSN devices, a
system model is proposed, and the potential performance
of the proposed method, with different parameter values,
is analyzed. To further demonstrate the feasibility of our
method, experiments were conducted using nine WSN
devices in a 3x3 grid network topology. The results
show the average synchronization error is 107.57 us in
duty cycle 5% and synchronization period 10 sec, and 130
ps in duty cycle 2.5% and synchronization period 20 sec.
Wireless Sensor Network, Time Synch-
ronization, Low-Energy
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