26 1 ,2013 1

Vol.26 No.1, Jan. 2013 JOURNAL OF NINGBO UNIVERSITY ( NSEE )
, 315211
) GAF
, L-GAF R
) . :  GAF ,
; GAF ; ;
: TP393 A - 1001-5132 2013 01-0028-05
(1] [5].
. GAF (Geographic Adaptive 6],
Fidelit
v 1 GAF
s ; 1.1
Xu W
GAF R GAF. ,
, 1
cc »3 [3]
b r b
b b 1 .
) , R, ,
GAF R>/13r. (1)
cc >3 , 1 . m:( )r,h:(\/g/z)r’
Best Location-GAF(L-GAF). X,y ; ID
, [4], GrouplD,
1 2012—-07-03. : http://nbdxlg.paperopen.com/
: 2011ZX03002-004-02 ; 2010E10005 ;
2011C11042 .
1987 ., S R : . E-mail: 498371057@qq.com

* : 1968 ., s s : . E-mail: zengxingbin@nbu.edu.cn



Ay I K bit d :
i E, (k,d)=kE,_ +ke d’. @)
: > Eelec
i ; ogid?
! k bit
1
$1i./1
: ERX (k) = kEelec 4 (3)
T , Ege =30nJbit", &, =100 pJ-(bit-m™y" P,
m |1 clec S
S N v g J
I I ] s 3
1 1
1
1.2 GAF
GAF R 3 :
(sleeping) (active) (discovery),
2 . ,
, (ID)
(GroupID) (State)
E ). , X
, 1 Ty,
, Td 3 5 C 5 q
, c
. q a
T( ) T a=\/52—20059'5'|+|2, (4)
s ;
Ts ) Ts , c ’ (4) > q
c E
E, (k,d)=kKE,, +ke (s> —2cos@-s-1+1%).
& %, ‘A, -S-AO
&’Q)(/ ?{?§ Q‘%&‘ pt S s
\ % , c
7€ e
BB ) T > iEER ’
T, )5 _
) E=) p-As-s-AO[K-Ey +k-g,(s" -
A0
2 2c0s8-5-1+1%) ] = pok- [ [ [Ep +
2.1 £, (5" =2cos6-s-1+17) ]sd,d, =
b r b
0 PKE, mr* + pks,sgr4 +pke mr’l*. (5)
t s

®) )
, (8] ; | , ,



30 2013
3) k%3=0, T, , 111
(period III) , 4(a) L.
2.2 , T, :
’ 3
3.1
L-GAF R Call ,
4(a) , q 0 , ID GroplD,
, (A1, A3, A5 A2, Call
A4, A6) ID GropID  Answer , Answer
(N period I ) q ) ) n,
, , table node
A5 A6 32
: : L-GAF ,
peroid III\ el \‘; Amid 1l ’ ’
{: )—-—-{ ’
®) k.
4 b
4b) , p
3 1 q n E E’
=—pP,+—pP+—0P,, 6
' ' p N Po E Py de P, (6)
(1) k%3:1’ Tk ’ I ) pO’ pl, p2 pO + p1+p2 =1 ) a,
(period 1) , (A1, A3, A5) B ; E
, 4(a) 1IL ; E ; N ;
2) k%3=2, T, , 11 d, ;N
(period II) , (A2, A4, A6) ( ) (6)
, 4(a) 1L , p



31

) ) p
4
Matlab ,
1.
1
/m* 100><100 /(njbit") 50
/ 500 /(nj-bit™y 50
/Byte 200 /(nj-bit"y 25
/W 610" /W 310
4.1
1 , GAF L-GAF
, 200 ,
R 5
3.0
2
e
qom=
ﬂ
H_
2
#:
é‘; 1.0 —— GAFE
—o— L-GAFRIRGRENIINT SERng)
0.5r —o— L-GAFSi%
0 20 40 60 80 100 120 140 160 180 200
5
5 , GAF )
GAF >
L-GAF " 170
. L-GAF
4.2

(LBF)

C num
Lo = m

Z (Xi - n)2

i=1
, C_num
;N
,LBF

0.10 -

b (7)

(7

GAF L-GAF

0.09 //\/Ke/\/
0.08
0.074

]
& 0.06
—
0.05F
0.04 -

—*— GAFHIE
0.03F —o— L-GAFH.i%
002 1 1 Il 1 1 1 1 1 I}

1 2 3 4 5 6 7 8 9 10
SRAERCEL
6
10 , 2
. GAF
s L-GAF
© . 2 )
I—L-GAFLBF> LGAFLBF- GAF D

B

L-GAF

L-GAF

GAF

L-GAF

GAF



32 2013

[I1. , 2007, 18(10):1111-
1112.

GAF  [J]. ,2012, 38(3):104-106.

[1] Akyildiz I F, Su W, Sankarasubramaniam Y, et al. A (71 Xu Ya, Heidemann J, Estrin D. Geography-informed

survey on sensor networks[C]. IEEE Communications
Magazine, 2002.

[2] Eschenauer L, Gligor V D. A key-management scheme
for distributed Sensor Networks[C]. Proceedings of the

energy conservation for AdHoc routing [C]. Proc of the
Seventh Annual ACM/IEEE International Conference on
Mobile Computing and Net-working (ACM Mobicom),
Italy, Rome, 2001:70-84.

[8] Heinzelman W R, Chandrakasan A, Balakrishnan H. An

9th ACM Conference on Computer and Communication o ) ) i
application specific protocol architecture for wireless

Security, ACM Press, USA, New York, 2002:41-47.
[3] , . GAF
[1. , 2008, 18(12):113-115.
[4] Qi Xiaogang, Qiu Chenxi. An improvement of GAF for

micro-sensor networks[J]. IEEE Transactions on Wireless
Communications, 2002, 1(4):660-670.
[9] Rishi Ranjan. Generic architecture for power-aware
o . . . ting in wirel tworks[D]. G ia: School
lifetime elongation in wireless sensor networks[J]. routing in wireless sensor networks(D] eroghla choo
of Electrical and Computer Engineering Georgia Institute

Journal of Convergence Information Technology, 2010, 5
of Technology, 2004.

(7):112-119.

Research on Scheduling Algorithm with Energy Efficiency of
Wireless Sensor Network Node

XU Ping, ZENG Xing-bin", HE Jia-ming
( Faculty of Information Science and Technology, Ningbo University, Ningbo 315211, China )

Abstract: In wireless sensor networks, the GAF algorithm based on clustering of node location is introduced to
effectively save node energy in some cases. However, the traditional GAF algorithm does not make full use of
node energy since it selects cluster head randomly, and neither does it consider the optimal location based on
distribution of the cluster head. The paper proposes a new algorithm of L-GAF. The main idea of the new
algorithm is to find cluster head node with the best location, and convert virtual cell periodically and
dynamically, as well as change distance of the node and center. It keeps balance of energy distribution by using
strategy of node degree and election mechanism of residual energy. Compared with GAF algorithm, the new
algorithm proposed in the paper not only extends lifetime of network, but also strengthens the load capacity of
network.

Key words. wireless sensor network; GAF algorithm; virtual cell; node degree



