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Wireless sensor networks are a new generation of networks that generally
consist of a large number of nodes in a way that communication between these
nodes is done wirelessly. In this paper, a new algorithm is proposed to improve
the performance of the EAMMH algorithm. To this purpose, the firefly
algorithm and the genetic algorithm are modeled which instead of randomly
selecting the clusters, focuses on possible answers that have superior attributes
and higher survival rate as well. The results of comparison between the
LEACH and EAMMH protocols and our proposed method in terms of the
number of dead nodes compared to the number of execution times for 50, 100
and 200 nodes show that the number of dead nodes to simulate the LEACH
protocol is almost equal to the number of dead nodes for the EAMMH
protocol. However, the algorithm proposed in this paper has approximately
10% less dead nodes than the other two methods. Moreover, with increasing
the number of nodes (to 200 nodes), the number of dead nodes of the proposed
method has decreased by 35% and 22%, respectively, compared to the
LEACH and EAMMH algorithms.
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Firefly algorithm

Initialize algorithm parameters:

MaxGen: the maximum number of generations
Objective function of f(x),wherex=(x,........ ,xd)
Generate initial population of fireflies orxi (i=,,...,n)
Define light intensity ofli atxi via f (xi)
While(t<MaxGen)@Fori = to n (all n fireflies);
Forj=to n (all n fireflies)

If(1j > li),move firefly i towards j;end if
Attractiveness varies with distance r via Exp [-yr];
Evaluate new solutions and update light intensity;
End for j;

End fori;

Rank the fireflies and find the current best;

End while;

Post process results and visualization;
End procedure
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08 A Sleya s Ll Ol gjflf.j)‘f(xi(O)) =
t=0; (¢
while t < MAX — GEN do (f
fori=1to N do (0
for j=1to N do (¢
if I >1jthen (¥
Sdas oS ‘5L~Mb)>¢-~y§ic_,~j;mm\gbi;‘)\sgﬂr; (A
end if 4
end for .a
o5 Sdd Sleyasa s Ll Ol L= f(xi(t)) b

end for .c
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InputSet of n sensor nodes
randomly distributed(
Output: One primary and multiple
alternate paths from source to sink
Repeat
If (node ==sinknode) then
FindPrimaryPath( );

7 - location factor:
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FindAlternatePath( );

else if (node==Primary) then

FindPrimaryPath( );
FindAlternatePath( );

)else if (node==Primary) then
FindPrimaryPath( );
FindAlternatePath( );

else if (node==Primary) then
FindPrimaryPath( );

end if

until (node # Source)

Procedure FindPrimaryPath( )

If (node==Primary) then

Broadcast PRIMARY;

Search for the best node;

Node <& Primary

End if

if (node==Primary) then

Broadcast Alternate

Search for the best node and prefer Primary

if (node # Primary) then

node <Alternate

end if

end if

end procedure

procedure FindAlternatePath( )

if (node==Primary) then

Search for the next best path node accept Primary

if (node # Primary) then &&( node#Alternate)) then

node < Alternate

end if

end if

if (node== Alternate) then

Exit( );

end if

end procedure
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Energyrransmission = Energyxr X t(bits) + Exr(d?*) (\ aal,
Energygreciving = Exr X t(bits) (V aa,
Energysieep = Exs X t(bits) (A ot
Energyiotar = Energyrransmission + En€rgyreciving + Energysieep (4 b,
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