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ABSTRACT

The energy conservation is the most important subject for long run operation of the sensor nodes with limited power resources.
Clustering is one of most energy efficient technique to grouped the sensor nodes into distinct cluster. But, in a cluster based WSN,
CHs and gateways bear an extra work load to send the processed data to the sink. The inappropriate cluster formation may cause
gateways overloaded and may increase latency in communication. In this paper, we propose a novel load balanced clustering model for
improving energy efficiency and giving a guarantee of long network lifetime. We show the result of performance measurement

experiments that designs using a branch and bound algorithm and a multi-start local search algorithm to compare with the existing
load balanced clustering model.

Keywords : Wireless Sensor Network, Load Balanced Clustering, Energy Efficiency, Local Search Algorithm, Branch And
Bound Algorithm
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Algorithm : Branch_and_Bound
Input @ Set of sensor nodes and gate ways
Output : Clustering set of Sensor nodes

mload <- MAX_NUM;
nsensors <- AlA k= ¢
ngates <- Al°]E ] 4
Branch_and_Bound(sol, curbest, n)
Begin
if (n >= nsensors)
cld <- Load_Computation(sol, n);
if (cld < mload) //%-3} 714

o
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mload <- cld; //min load W7
bestsol <- sol; /23] ¥7
Branch_and_Bound(sol, curbest, n-1);

else
if (solln] >= ngates-1)
solln] = -1;
1f(1’1*1<0)//o—u~ Zj
return; /) EF=R
Branch_and_Bound(sol, curbest, n-1);
else
solln] <- solln] + 1;
cld = Load_Computation(sol, n);
if (cld >= gload)
Branch_and_Bound(sol, curbest, n);
else
Branch_and_Bound(sol, curbest, n+1);
End

Function: Load_Computation (2d)
Input: solution, n
Output: maximum load

Load_Computation(sol, n)
Begin
nH AM7A T A el Aol Ed ol 7= o] Al dE
AL ZF Aol Ege] B3t ALk

maxld <- 7|o|Ego]9] F3} T 7P & Fah

return maxld;
End

Function Load Computation (3d°)
Input: solution, n
Output: maximum load

Load_Computation(sol, n)
Begin
ndl AA 7R A9 Ao Eg o] 7t e] Aa]e]
AF &L A&8) 7k AolES o] §8
maxld <- Alo]Eg]o]e] ¥-3

return maxld;
End
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Algorithm : Multi-start search algorithm
Input @ Set of sensor nodes and gate ways
Output : Clustering set of Sensor nodes

Begin
curbest <- random solution; /@A # % 3}
cload = cpt_loads(curbest); /&4 = a2 H3}
while() {
bestnsol <- min_load(neighbor); //°]%3 % load”}
7V 22 38|
nload <- cpt_loads(bestnsol);//©]%-81<] loadat
if (nload < curbest) { //o]%87F AAle] HA R} =}
o™
curbest <- bnsol; // 3¢ 744l
cload <- nload; // load®] 7§41
}
else
break; // B4 F&
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Table 1. Simulation Parameters |
Parameter Value
Area 200%200 1’
Sensor nodes 10, 15, 20
Gateways 3
Initial energy of sensor nodes 27
Erx 50 nJ
ERX 50 n ]
e 10 pJ/bit/nt’
emp 0.0013 pJ/bit/m’
Epa 5nJ
dp 871.0 m
Packet size 525 bytes
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Table 2. Simulation Parameters i

Parameter Value
Sensor nodes 50-400
Gateways 15, 30
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