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Abstract: Power control scheme is used to reduce energy consumption, but asymmetric transmit powers is the
problem which can result in increased collisions and degraded throughput in the scheme. A system model following
pareto distribution according to a real network situation is proposed. The performance of the power control scheme
in saving energy for wireless sensor networks is studied in this paper. A power control scheme based on SMAC
(sensor-MAC) for wireless sensor networks is proposed and evaluated. In the new scheme, the optimum neighbor
nodes are selected by a scheduling algorithm which can improve the network topology, reduce the collisions,
increase goodput, and confirm the network connectivity. The message is transmitted with the optimum power.
Furthermore, the protocol provides a fair share of the medium to low power and high power nodes by the reactive
mechanism. The experimental results demonstrate that the new power control MAC (media access control) protocol
provides longer lifetime and higher goodput than the current important protocols.

Key words: wireless sensor network; MAC (media access control) protocol; power control scheme; reactive

mechanism; energy efficient
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if ( AckMsg) {
break;}
AckMsg ;
AckMsg Pt_opt, ;
Node_Number++;}
, Matlab ,
3 . 3(a) , 3(b) P=250m , 3(c)
P=160m ., 3(d) “ 3
3(b)~ 3(d) , )
1400 1400
1200! | 1200}
1000+ 1 1000 {
8007 : { soo-l'-\—
600 S - 600} ket
4001 1 400/
2001 : : 1 200 ==
. - —
% 200 400 600 800 1000 1200 1400 % 200 400 600 800 1000 1200 1400
(a) Nodes distribution (b) P=250m
(a) (b) P=250m
1400 S 1400 . -
1200} = | ma T 1 1200! =il q
i ] 5 M ' i -
1000/ L o - 1000} ke ) ' |-\{
) i ¥ N " '
800} i . - 800f} "Ll i
hs (i ¥ < - &
600| 1 600 o
: e - A
400+ g™ -.-'E' - 400| “F ,l.“\'l___w_ o
i r _I-|\_ i . i
200| = - f 200f [T i ]
Nl -2 i oL o iy
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
(c) Pi=160m (d) “Virtual cluster by power control” algorithm
(c) P=160m (d“ "
Fig.3 Network topology with different control algorithms
3
4.2
[23]
, [4,11,24]

© hEE

HAFINGTET  htpy/ www. jos. org. cn



1087

MAC
) [25]
, , , [25] ,
, ,SMAC-CRPC
110] [25] , SMAC ,
SMAC-CRPC , . RTS CTS ,
DATA ACK . ’ ,
, RTS/ICTS/DATA/ACK
, ; RTS CTS
SMAC
“ w[25]
1 Pmax
Preac
Pcupt
RTS| [cTs| | DATA | Jack]
Fig4 SMAC-CRPC protocol mechanism
SMAC-CRPC 4 P 4 SMAC-CRPC
’ Pmax ’ F)optS F)reacS Pmax .
421
1 Preac
, RTSICTS : :
, DATA,
ACK. , DATA MAC
; g ACK .SMAC-CRPC
DATA ACK 5 . : DATA/ACK
Octets: 2 2 2 4 4 2 2 n 2 Octetss 2 2 1 4 2 2
Frame . |Power| Dest | Sour Sequence Frame : Sour  |Power
control Duration value| address | address BSSID control Body| FCS control Duration| MHR address | value FCS
I
I I
3 MAC header R
I g
(a) Format of DATA frame (b) Format of ACK frame
(a) DATA (b) ACK
Fig.5 DATA/ACK frame format for SMAC-CRPC protocol
5 SMAC-CRPC DATA/ACK
422
6 . A B
C A , D B , E A B

http:/ www. jos. org. cn

© PEEREBEAD



1088 Journal of Software Vol.18, No.5, May 2007

802.11 , . SMAC-CRPC :
6 , A B , C A, A
A , A B ACK A , A
, C DATA ACK , C
Preacs Pot B ( RTS ), B A
, B A . A ( CTS
) AB A C Preac B RTS
, C RTS ' A B
Interferer B D ; A
Interferer 1 Interferer 2 DALGa" . B
© ¥ (©) ; B A
Sender \/ Receiver D.AB , A B RTS .
RIS A B Popt , B A CcTs
P T D Pec . D D
cTs ., A B
Fig.6 Different examplesfor the AB , E
transmission collision AB . cD AB
6 ., SMAC-CRPC
5
NS2 ) SMAC-CRPC , BASIC,PCM
SMAC , SMAC,SMAC-BASIC,SMAC-PCM 3 ,
SMAC-CRPC
’ 1250x1250m? ,
sink (100,650), , “ " 3 sink )
, 50 50~250
1.
4 .
, , 3
TCP FTP sink , sink
3 , 4 ( :Kbits/s) , 7
7 , , , ,Sink
.SMAC-PCM SMAC ,
SMAC-PCM , SMAC-BASIC

© PEBREBALTU bt/ www. jos. org. cn



MAC 1089
, SMAC-CRPC
) ) 3
SMAC-CRPC , ,
Table1l Parameters used inthe simulations
1
Parameter Value
Network area size (m?) 1250x1250
Number of nodes 50~250
Maximum transmission range (m) 250
Traffic type TCPtraffic flow
Packet length (bytes) 1000
Bandwidth (bps) 2M
SMAC duty cycle (%) 10
Power for transmission (Watt) 2.0 (for 250m)
Power for reception (Watt) 1.0
Power for idle (Watt) 1.0
Power for sleep (Watt) 0.001
Power for sleep/idle transition (Watt) 0.2
Time for sleep/idle transition (s) 0.005
, 4 sink 3
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