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Design of an Efficient Power Manger through the cooperative Dynamic Power Management
for Ad hoc Wireless Sensor Networks
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ABSTRACT

The major resource problem in sensor networks is energy efficiency. There are two major access methods to efficiently use
energy. The first is to use dynamic power management (DPM). The second is to use energy efficient protocols. In DPM methods,
the OS, the power manager, is responsible for managing the proper power state of CPU and each I/O with respect to the events,
but the OS is not largely concerned about the internal operation of each network protocols. Also, energy efficient protocols are
mainly focused on the power saving operation of the radio PHY. In addition, in wireless sensor network most of tasks are
connected to communication. In such a situation, traditional power managers can waste unpredicted power. In this paper, we
introduce an efficient power manger that can reduce a lot of unwanted power consumption through cooperative power management
(CPM) in communication-related tasks between each units, such as radio, sensing unit, and CPU, for ad hoc wireless sensor nodes.
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Fig. 1 Structure of wireless sensor node

2.

a

811



o
A
2
Ry
ol
2
o
ﬂ
Hﬂ
Y
2
(o))
i
é
}01

& =
¥ olux 2829 MAC Z2EZS Aok ol

I9 2% FE°] HASE AdelA 27t Alets)
= A #EAY FAS R Uk yEYA Y
o A B, C, D Yl /e AN wEE9
LR =1

=

= UEYZ W
DE A B2 W ol

EUEslE Aol Bst
lom, A9k C= B9 4l

9] dlell glth A7F BellAl dlolElE A58 A, C
= A7} A3 RTSE 4189, D B7F #43)
£ CTSE A8t aga yA F71802 79
doh AN fulel dARE doldE &xE UXE
A, 1 AS 7] Qe DE A w2y g
Actuatoroll Al dlolHE AFaok st} AT UE
FaE b == dolHE AEsts Adl s
HAfrEo] 917 Wil D Al Fol dolHE A
Ak S, YEY ALY o] tupelaEd A ALS
A S wW7hA] 7|cheok stk o] w, AEHel

ZEZES = 0149] Ae AHE 1d95A] 2=
CHI7I8) gk AkA el DPM 7| el A=, WIES =7t
ThE ube] 2o 4811 9T g B A
of dlolEl7l AFFe] glong, olrd AYw &)
%gol%E E3ta, CPUZF IDLE “H) &
fiok AA el F ouA BEe U
ARkt [9]

e
= A et
4

Zro

{ (Pcpu,idle*Tic) + (Pradio,idle*Tir) + (Psensing,idle*Tis) }/ [{ (Pcpu,a
cLive*Tac) + (Pradio,active*Tar) + (Psensing,acLive*Tas) } +{ (P cpu,idle*Ti
c ) + (Pradio,idle*Tir) + (Psensing,idle*Tis) }]

812

ATIM vindo sizs

‘ DFS

EANR

 Radio Tar 3G ™

Sensing T ™

&

|
| }/

b cpu wh o
} i

|
!
,
I

a2 2. CSMA 718t MAC Z2EZ0A 2| CPM2 |

=X}
S

Fig. 2 CPM operation of CSMA MAC protocol

Lk AToAME gy TEEet 849 oy
< 93 ad hoc traffic management (ATIM)

g AT B Qpold Aokt A9 e
¥ 204 B uhs 2ol FAF 4L BEAOE
Aeatr] wzel, we el uAE Aokd 5 9)
oh % 32 7 AE g Aolel g AolwE n

Not
communication
Data
Processing

Defer Access or Backoff time and
No Sensing Data

Timer or
Sensor
Interrupt

Timer or Sghsor

Nothing
in Queue
and
no Event

a8 3 Z fUESl My Aef Ajole] AEef MO|E
Fig. 3 Status transition of power status

2ATFANNE A EHAS 98 NS-25 A3
th AL 3~10709 =E=E ZpA 3 S35



Ad hoc

=

T

A

AN EY A9 58 A

WUAE] B AT

]

t}h d=%s g9y 9ste], DSDVE AH-&t3le

512vfe] E9] CBRE& AHESRSITE 28 4% A7t of
@ wEel F ouA &A@ RelFa ok 19 4
oA Hi uie} Zo] CPM2 B4 #7HE¢ fYE
o] EHQ3 active stated WA FoRH, &<
A AHlE BT
10000 "8gomy, \+—CPM
- 'n Seee a0 00009 4,
8000 - " .\'\'\-\_\
6000 S
4000
2000
o T T T T T T T T T
-50 0 50 100 150 200 250 300 350 400
% 4. Algefold Z3t
Fig. 4 Simulation result
vi.d 2
B4 A MEAZE 24 4B 2 FALE of
F Aol W ofY ), & WESZ, Ud L Evo]
A, A58 EA AR e ke o) ZelA ol el
Hg9 & ek AW oHT ojFelAcluEe A
8¢ vh 71 2 Rele MEDY 93 An
LEE9 oy FHelt) FT Aot duEES
olgatel AN MENZS FHe Agsd 1w} A
7k AF e AH| =5 AlFske F88 3ol
ZHAte]
o] =22 olHuisty 20104 Atx[ed7tH| X|of
olsto AHATE RIS
21D 29
1] A2AL, AAgE 8e3d, Al “USN AlA =

[2

—_—

[3

—_—

(6]

(10]

A=)
]%‘6(—)}:'11___/‘9[/

= 7% B3, AxE A 224, A3
3, pp. 33-40, 2007.

IEEE Std. 80-11 (2007), "IEEE standard for
wireless LAN Medium Access Control (MAC)
and Physical Layer (PHY) specification";
http:/ / grouper.ieee.org/groups/802/11/index.h
tml

K. Sivalingam, J. Chen, P. Argawal, and M.
Srivastava,”Design and analysis of low-power
access protocols for wireless and mobile ATM
networks,” ACM Wireless Networks, Vol. 6,

No. 1, pp. 73 - 87, 2010.

ATl AT USNoIA  ouxgeAds A
S §1% MAC Z2EZ’, I8dx58 3=

T4, A4d, Al 1%, pp. 19-23, 2009.

W. Ye, J. Heidemann, and D. Estrin, “Medium
Access Control With Coordinated Adaptive
Sleeping for Wireless Sensor Networks,”
IEEE/ACM Transactions on Networking, Vol.
12, No. 3, pp. 493-506. Jun., 2010.

Suresh Singh, C. S. Raghavendra, “PAMAS -
Power aware multi-access protocol with sig-
nalling for ad hoc networks,” ACM Computer
Communication Review, Vol. 28, No. 3, pp.

5-26. Jul., 1998.
27%, wAR, 4, 78, “RFID/USN7]

o
o

z:s_/\]/\E‘:]M;ﬂ ul ?_
=4, A54, ZﬂZE, Pp.

Wl A olEL
U:]” B2 A A B AI8H3] =
221-226, 2010.

Ye W, Heidemann ], Estrin D, “An energy
efficient MAC protocol for wireless sensor
networks”, Proceedings of the 2Ist inter-
national annual joint conference of the IEEE

Computer and Communications Societies
(INFOCOM 2009), 2002.
T. van Dam and K. Langendoen, “An Ada-

ptive  Energy-Efficient MAC Protocol for
Wireless Sensor Networks,” The First ACM
Conf. on Embedded Networked Sensor Sys-
tems (SenSys 2007), Los Angeles CA, Nov.,
2007.

1738, WAD, FIE

T |,
£ 9J3IRFID/USN "|E
A3 =2 A, 244, A%

BEA, T
o] A, dAAE
pp. 101-107, 2009.

813



S AAEA 3] = A A6 A6E

XA 274

M=2Z(Dong-Keun Jeon)

1986 vt Algsty &
4 &=Hh

1988 welota skl Al
& E9EEAh

1992+ arefestal skl Akt E91(eshh
2011 QAL 7 AA AR w7t E R

3 s
# B ROl ¢ ol BEAA T, A =2 EA

814



