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' meta-heuristic

" Genetic Algorithm (GA)

¥ Particle Swarm Optimization (PSO)

¥ Anti Colony Optimization (ACO)

® Artificial Bee Colony (ABC)

* Firefly Algorithm (FA)

¥ Gravitational Search Algorithm (GSA)
* Biogeography-Based Optimization algorithm (BBO)
* Cuckoo Serach (CS)

' Bat Algorithm (BA)

" Ant Lion Optimization (ALO)

'Y Grey Wolf Optimization (GWO)

' Multi Verse Optimization (MVO)

'* Sine Cosine Optimization (SCO)

'* Moth Flame Optimization (MFO)

'” Whale Optimization Algorithm (WOA)
'Y exploration

* exploitation
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¥ Fuzzy Inference System (FIS)
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Initialize the whales population X; (i = 1, 2, ..., n)
Calculate the fitness of each search agent
X"=the best search agent
while (t < maximum number of iterations)
for each search agent
Update a, A, C, I, and p
ifl (p<0.5)
if2 (JA|<1)
Update the position of the current search agent by the Eq. (1)
else if2 (|4]>1)
Select a random search agent (Xrand)
Update the position of the current search agent by the Eq. (8)
end if2
else ifl (p=0.5)
Update the position of the current search by the Eq. (5)
end ifl
end for
Check if any search agent goes beyond the search space and amend it
Calculate the fitness of each search agent
Update X" if there is a better solution
t=t+1
end while

return X*
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Initialize the whales’ population X; (i=1, 2, ..., n).
Calculate the fitness of each search agent.
X"=the best search agent.
while (t < maximum number of iterations)
Update Pm, Pc and a by FIS.
for each search agent
Update a, A, C, |, and p.
ifl (p<0.5)
if2 (JA|<1)
Update the position of the current search agent by the Eqg. (1).
else if2 (|4]>1)
Select a random search agent (Xrand).
Update the position of the current search agent by the Eq. (8).
end if2
else ifl (p=0.5)
Update the position of the current search by the Eqg. (5).
end ifl
if3 Rand()<=Pm
Choose the best stud for mating (Xstud).
Generate new search agent by crossover (Xnew).
14 fitness(Xnew)>fitness(Xstua)
accept Xnew.
else if4
discard Xnew.
end if4
end if3
if5 Rand()<=Pc
Choose random search _agent (Xrand).

Xrand=Xrand*C.




end if5
Calculate the fitness of each search agent.
end for
Check if any search agent goes beyond the search space and amend it.
Calculate the fitness of each search agent.
Update X" if there is a better solution.
t=t+1.
end while

return X*.
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(Unimodal benchmark functions) te &G Some w55 :Y J 5

Name Function D R fopt
n

Sphere fl(x)=z x? ' CVeeiren]
i=1
n n

Schwefel 2.22 L) = Z |x;] + 1_[ ;] Ve [-V+ )]
i=1 i=1
n i 2

Schwefel 1.2 £ = Z (Z x,-) v [ evires]
i=1 j-1

Schwefel 2.21 fs) = max{|lx;, 1 < i <n} i [ ]
n-1
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