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A Period Adaptive Wakeup Technique based on Receive Prediction for WSN
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ABSTRACT

For the sensor node or collection node operating with a battery in a wireless sensor network, MAC protocols with improved energy
efficiency are important performance factors. In this paper, in order to improve the restrictive capability in accordance with the fixed
activity period of the duty cycle technology in the MAC protocol for wireless sensor networks, we propose a periodic adaptive wakeup
technique based on receive prediction. The proposed technique is through a performance evaluation using the CC2500 RF transceiver and
C8051F330 microcontroller based wireless node, to analyze the minimum active period. As a result, it was confirmed that it is possible
to improve energy efficiency by adaptively changing the sleep period in accordance with the change of period.
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Fig. 1 Receive prediction wakeup timing diagram
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Table 1. RF parameters

Parameters Value

IF Frequency 457Kz
Base Frequency 2.432999MHz

Channel Bandwidth 540Kk

Channel Spacing 200kt
Data Rate 250kBaud

Modulation MSK

33 3t=do] 4A 2 T4

B =RdAE 77 A4 Al dF5 delady vl
We st=dolz Fdsky] fjske] TIARS] CC2500 2.4
GHz RF transceiverg AM-3}91 o5 Alofstr] ¢
gt mlolaREZ Z MM = SiLabsAte] C8061F330S AF
39t o)A FdE 4 ==+ ¥ 34 yE
v glen PCB ®E2 RF d9d2s w32 3 <t
By d4S 943 SMA connector £+ PCB ¢t

g E£gstn 9.

1267



JKIECS, vol. 10, no. 11, 1265-1270, 2015

SMA ANT

PCB ANT :
RF 50 RF 50C
Mcu Mcu

a8 3. M =E PCB 2=
Fig. 3 Wireless node PCB module

34 dolayd T2 A¥

F71 A-&H delasy 71e
g s AR st 1
dms®] £l g ZoA HH FAEE EASIT
2ms HEZoAM otAE 4 AeS Bk A
TS Y3 Stargets 2msE AAT 4 9tk

o -p
é
4o
>
)
[
i)

X ly X

RX ! =1 | i e

| e NS et 3Ms—T——t |
\ N

X \ X i

RX — RX b —

J et b AN, RS-

11 2ms 1ms

8 4 2 gd7e fls

Fig. 4 Receive bandwidth for the minium

4 A E

active mode
a9 5+ 05s, 1s, 15s, 259 F7]oA FAl o=
dojayd s2& gls Aoty BE F7IoA &

[o

01—3}74] 4HMH FAAE oo HA SIS B
Z78 FuEke AAsts E}Olﬂi Timer)

Atk

1268

L R R R I

H: 500ms
T:1s

LS I I

T:15s

TX -

H: 1000m: I
] E———
™ . -

SNECIEI

a7 5 F7|of mE
Fig. 5 Wakeup waveform of the period

) 1S Timer
s *
#5084 A 2S Timer
30000
20000
100 ‘ 1S Timerd
2S Timerd

1 1 2 £l a1 51 61 7 81 91

I 6. Timer & Timer§ sl
Fig. 6 Timer and Timers variation

Fo] 7HH
dueE] 5T va
=

=

ol Duty Cycles 53 441
Az a9 77 o] FAHR)

=, FAl A3t B A Ha
s GAE B9, 90% Duty Cycle o4+

AR A5 s Fddd

=

ook

]



A 4

A MEQAE A% 41 A5 71 7] A34 dojay 71y

L Duty Cycle : 30%
| | | ||

[E— p— ] -
| Duty Cycle : 60%
] | L /|
—

Duty Cycle : 90%
i

PA-Wakeup
{

v v v v v

a7 7. 84 ¥ M SE v
Fig. 7 Comparison of active and sleep operations

v. &d £

—

o

=
w4l
R

%

oﬂ x%%o

2
i
N

o[

I

SO
e,

A dlE 7k dleladd Al
£ 7Zk= WSN MAC Z=2EF
TE AARsed JduA 28
WO RA A HE F4 AN
9 Tbeds BolFa vk old
a T EHY(OE), AR=S1EY(IoT),
AFEEAI(M2M), Active RFID, USN, RTLS 5 ©f<F
b ook g0l 7hssith mEbA FA A HES
7k A AE BAV|EEA S-MAC Ee
-MACY} 22 H]&7]4 MAC Z2EZof &85l
BHe =3 F715 2t B A4 dEYANA
quA &S =4 F Ue Aol Vgt FF
dolasd 7IHE 7oz 2 H4], E T v
MAC Z2EZS +

EQD EEZRAE El
dafe] YEQD A% BAE 59 & dgel

N
2 nk ¢
o

o
T
2

=
AL

o,

B oox

tjo

273

2 =
ul
- x

2
712

> 2 [

o

do,

CUN(O\'

2z

N
-

A 2
2 AdE wSFEe) s tAjke] XAl
A= gAY oz ¥ A4 <l
(No.2013H1B8A2032290).
References

[1]1 J. Kim, S. Lee, J. Koh, and ]. Park, “Traffic
Control Algorithm for Periodic Traffics in
WSN,” J. of the Korea Institute of Electronic

Communication Sciences, vol. 5, no. 1, Feb.
2010, pp. 44-50.

[2l M. Son and Y. Kim, “A Study on
Hierarchical ~Communication Method for

Network

of the Korea Institute of
Electronic Communication Sciences, vol. 9, no. 8§,
Aug. 2014, pp. 889-897.

[3] W. Oh and S. Lee, “MAC protocol for
Energy-Efficiency and Delay in Ubiquitous
Sensor Networks,” |. of the Korea Institute of
Electronic Communication Sciences, vol. 4, no. 1,
Mar. 2009, pp. 20-24.

[4] J. Yun, S. Bae, J. Kang, T. Han, and M.
Chung, “Asynchronous MAC Algorithm with
a Wake-up Time Estimation in Wireless
Sensor Network” Proc. of Symp. of the Korean
Institute of communications and Information
Sciences, Jeju, Korea, June 2009, pp. 865-866.

[5] J. Shin, D. Park, and S. Kim, “MAC Layer
Protocol  for

Energy  Efficiency in  Sensor

Environment,” ]

Improvement in  Power
Consumption and Time Delay in a Sensor
Network,”  J. Institute  of
Communication and Information Sciences, vol. 40,
no. 2, Feb. 2015, pp. 366-368.

[6] W. Jung and Y. Oh, “A Study on Energy
Efficient MAC Protocol based on S-MAC
Protocol,” J. Institute of
Communications and Information Sciences, vol.
35, no. 2, Feb. 2010, pp. 43-49.

[71 H- Oh and H. Song, “Design of Energy
Efficient MAC Protocol for Delay Sensitive
Application over Wireless Sensor Network,”

of  Korean

of  Korean

J. of Korean Institute of Communications and
Information Sciences, vol. 34, no. 11, Nov. 2009,
pp. 1169-1177.
[8] J. Min and S. Chung, “A Hybrid WSN MAC
Protocol for Energy Efficient and Low
Collection,” .
Information Science Society, vol. 41 no. 1, Feb.
2014, pp. 50-60.

[9] A. El-Hoiydi and ].-D. Decotignie, “Wisemac:

Latency Data of Korean

1269



JKIECS, vol. 10, no. 11, 1265-1270, 2015

An ultra low power mac protocol for the
downlink of infrastructure wireless sensor
networks”, Proc. of Symp. of the ISCC 2004
Ninth  International ~ Symposium,  vol. 1,
Alexandria, Egypt, July 2004, pp. 244-251.

[10] J. Choi, K. Kim, and D. Kim, “A Study of
Medium Access Control Protocol aimed to
Energy Efficiency and Reduction of data
transmission  delay through Single slot

of the

communications — and

renewal mechanism,” Proc. of Symp.

Institute  of
Information  Sciences,
2006, pp. 761-764.

[11] B. Abid, H. Seda, and S. M’bengue, Wireless
Sensor Networks - Technology and Applications

Korean

Incheon, Korea, Nov.

chapterd Collision Free Communication for Energy
Saving in  Wireless Networks.  Rijeka,
Croatia: INTECH 2012.
[12] S. Kim and Y. Kim, “A Study of Low Power
and Algorithm for Short Range
J. of Korea Institute
of Information technology, vol. 9, no. 5, May
2011, pp. 49-58.
[13] J. Lee and D. Eom, “A Study of Variable
Duty Cycled MAC

Sensor

Protocol
Wireless Communication,”

Wakeup Period for
protocol in WSN,” |
Electronics Engineers of Korea, vol. 49, no. 12,
Dec. 2012, pp. 45-55.

XA 27H

0] Z4&(Kyung-Hoon Lee)
5l

A EAEEAAD
2014+ ARl Sl ARl S skt )
AHER)

% A Ho} . RF Circuit(RFIC), &7 FA1EAl,
IoT/AF=<lE Y, vl = Al 2~H

1270

of The Institute of

0| et Xl (Hak-Jai Lee)

1987 Stosta odoed ekl
A
201480 Aot ojshd At
lﬁ‘]—jl}_ ZF0o] (:'_.&M-l /\]_)

st AR FE T 8

(<)
20141 Ao gt
AL HA A g
% Ao
Gt = A 2~H]

=

RF Circuit(RFIC), <72 FAEAl

At

Zdodal(Young-Min Kim)

1976 Agdigtal Azpeta)
A(FEAh

iy

19783 =aErledd A7) ¥
Azg-stat Z9(F3H Ah
19861 The Ohio state University A7]3-3t2 &1

@3
19029 ~ A AelstaL AA e T g
¥ JAIEoF ¢ 9dAkx]E], RF Circuit(RFIC), SOC
/H7;]]
=





