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Abstract:�Th൴s�study�presents�a�new�rout൴ng�protocol�for�WSNs�called�a�cluster-based�rout൴ng�protocol�
൴nsp൴red�by�the�Meta-Heur൴st൴c�Moth-Flame�Algor൴thm,�wh൴ch�൴s�used�൴n�var൴ous�appl൴cat൴ons�such�as�
pred൴ct൴ng�the�weather,�remote�healthcare,�and�m൴l൴tary�൴nformat൴on�exchange.�Protocol’s�pr൴mary�obje-
ct൴ve�൴s�to�൴ncrease�the�longev൴ty�of�the�network�by�focus�on�sensor�networks’�power�consumpt൴on�prob-
lem.�The�protocol�൴s�൴nsp൴red�by�the�Meta-Heur൴st൴c�Moth-Flame�Algor൴thm,�wh൴ch�൴s�an�enhancement�
techn൴que�that�൴s�based�on�the�att൴tude�of�moths�towards�a�l൴ght�source.�The�Moth-Flame�Algor൴thm�has�
been�shown�to�be�e൵൴c൴ent�൴n�f൴nd൴ng�opt൴mal�solut൴ons�൴n�WSNs.�The�proposed�protocol�uses�unbalan-
ced�cluster൴ng�techn൴ques�to�prevent�the�format൴on�of�energy�holes,�wh൴ch�can�lead�to�the�early�death�of�
nodes�and�data�transfer�൴ssues.�Unbalanced�cluster൴ng�൴nvolves�calculat൴ng�the�cluster�s൴ze�depend൴ng�on�
how�far�away�each�cluster�൴s�from�the�s൴nk.�If�a�cluster�൴s�located�near�to�the�s൴nk,�൴t�w൴ll�be�smaller,�and�
൴f�൴t�൴s�farther�away,�൴t�w൴ll�be�b൴gger�and�th൴s�helps�to�prevent�the�format൴on�of�energy�holes.�The�propo-
sed�protocol�൴s�compared�to�a�Part൴cle�Swarm�Algor൴thm,�wh൴ch�൴s�another�commonly�used�opt൴m൴zat൴on�
techn൴que�൴n�WSNs.�The�Part൴cle�Swarm�Algor൴thm�൴s�based�on�the�behav൴or�of�a�swarm�of�b൴rds�or�f൴sh.�
In�the�algor൴thm,�each�part൴cle�stands�൴n�for�a�potent൴al�answer�and�the�swarm�nav൴gates�the�search�area�
to�locate�the�best�answer.�The�results�of�the�evaluat൴on�show�that�our�method�൴nsp൴red�by�the�meta-heu-
r൴st൴c�Moth-Flame�Algor൴thm�൴mproves�energy�consumpt൴on�and�network�longev൴ty�s൴gn൴f൴cantly�when�
compared�to� the�PSO�Algor൴thm�and�th൴s�suggests� that�our�proposed�protocol� ൴s�an�e൵ect൴ve�for� th൴s�
parameter�൴n�WSNs.�
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