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Energy-balanced WSN Uneven Clustering Routing Algorithm

LV Lin-tao, FAN Yong-lin
(Institute of Computer Science and Engineering, Xi’an University of Technology, Xi’an 710048)

Abstract Aiming at the problem of unbalanced energy consumption in the existing Wireless Sensor Networks(WSN) uneven clustering routing
algorithm, this paper proposes an energy-balanced uneven clustering WSN routing algorithm. It constructs a middle layer in the divided non-uniform
zone to achieve the energy consumption balance of cluster head and inter-cluster node, which realizes the overall energy consumption balance of
WSN. Experimental results show that the algorithm can balance the WSN energy consumption, improve the WSN energy efficiency and extend
100 200 rounds of WSN life cycle.
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3.1 EBUC
EBUC 1

Description Format
SMID, SinkID(S0), Round

Message
SM Sink

CHMID, ClusterID, ArealD, MiddleHeadID,
CHM Transistion radios(Rc),
DistanceToSink(DTS), State, Round

MNMID, MiddleHeadID, ArealD, Rc, DTS, State,

MNM .
NodeDigree(Du), Round
NM NMID, NodelD , ArealD, MiddleHeadID, Rc, DTS,
State, Du, Round
ANMID, BaseNodelD, ArealD, State , DTS, Di,
ANM Residual-Energy, Round
JOM JOMID, NodelD , ArealD, MiddleHeadID, Rc, DTS,
State, Round
J00 JOCID, NodelD,ArealD, MiddleHeadID, Rc, DTS,
State, ClusterID, Round
SED SEDID, NodelD, ClusterID, data, datatype, Round
3.2
EBUC
3
3.2.1
2 WSN
Rc
d —d(Sci, So
D, = {1 _ Cmax—(c')} ¢
dmax - dmin
D; WSN i dmax  dmin
Sink c ( 0~1
) Sci i d(Sci, So) Sci
Sink C=1/3  d(Sci,So) i
D; DTS
WSN C= S0,81,Ss2, ,Si, ,
Sn}, 1=zi=n
C=S0 U1l U2
Ui Um SO
(1)Sink (SM) T
(2)while(T<Tm|| SM .Round>Si.Round) do /*Tm
Round Si SM
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i */

(3)si (NM)
(4)if (Si.NM.DST=S;j.DST) then Si [*Sj S
*/
(5)Else then Si Ui Si
6)  Si Di{l-cidmax_d(shso)}
Omax-Omin
(7) Si (ANM)  end else
(8)if (Sj.DST=Si.DST+Di) then
(9)Sj. ArealD= ANM.ArealD /*ArealD ID*/
(10) Sj Ui Sj (ANM)
end if
(11)Else Sj (NM)
(12)end while
(13) WSN Ul= S1,S2, , Ui=
,Si, Um= ,Sn
(14) WSN C
322
WSN
C={ul U2
Ui Um}, 1<i=n
C={u1u2
Ui Um}, 1l=si=n
(1)Sink (SM)
T
(2)While(T<Tm)do /*Tm */
(3)WSN i Si SM
(NM)
(4)if (Sj.ArealD==Si.ArealD) then
(1 Si.Er=Sj.Er||Si.Du<S;j.Du )
) Hu)-{o e H()
Er Du
(6)if (H(i) ==0) then
(7)Si.State=0  Si
end if
(8)else if (D(Si,Sj)<Max(Si.Rc,Sj.Rc)) then
(9)Si.State=2 Si Hi
(10)Si (NM) end if
(11)end while
(12)Sink (SM)
T
(13)While(T<Tms) do /*Tms */
(14)if (Si.State==2) then
(15)Si (MNM)
(16)if (JOM.MiddlelD==Si.ID && D(Si,Sj)<Max(Si.Rc, Sj.
Rc)) then
(17) Sj Hi end if /*Sj JOM */

(18)if (Si.State==0) then
(19)if (MNM. ArealD==Sk. ArealD && D(Sk,Sj)<Max(Si.
Rc, Sj.Rc)) then
(20)Si.MiddleHeadID=MNM.MiddleHeadID Si
(JOM) end if



(21)end if

(22)end while

(23) WSN

C= Ul U2 Ui Um Ui={ Hi-1,Hi,

Hi+l } Hi={ Si-m,Si,Sj }l<i=n,l=m=n, l=j=<n,
Hi Hi

(24) WSN C
3.23

D_Max Sink
DTS D_Max Sink

C= Ul U2 u
i Um
Troute
(1)Sink (SM) T
(2)While(T<Tch) do /*Tch */
(3)if (Sh.DST=D_Max) then
(4)Si.FatherID=S0 end if
(5)else if (Sh.DST<Sj.DST &&(D(Sh,Sj)==K*Sh.Rc) then

I*k Si.CH Si.CH
*/
(6)Sh.CH&Sj /*Sh.CH  Sh */
(7 Ec=d?(SnSj)+d?(S;S0) }end if /*Ec  Sh Sj
*/
(8)end while
9) Troute
4
EBUC WSN
C++ NS2(Network Simulator,
Version 2) LEACH, HEED, EEUC  EBUC
WSN ( ) B2
2
WSN Im (0,0)~(200,200)
/m (0, 250)
N( ) 400
1 05
Eelec( )(nd-b) 50
s ( )(pd-(b-m?)™) 10
Emp ( )(pA(b-mY)?)  0.0013
do( )/im 87
Edp( ) (NJ-bsignar™) 5
Ibit 4000
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