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Diversification by Crossover(S):

Select g solutions randomly from the swarm S.
form=1",..., gdo

Select a random solution X “rand from the current
swarm

other than current whale X “m.

for each center C in a random center in current
whale X "m

do

Replace the center C with the opposite center from
X " rand.

end for
end for
Return the swarm S.
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Crossover (S, EL):

Select g solutions randomly from the swarm S.
form=),..., gdo

Select a random solution XrandeL from EL

for each center C in a random center in current
whale Xm

do

Replace the center C with the opposite center from
X randEL.

end for
end for

Return the swarm S.
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End if
end if
end if
Return best solution X = *(t) in EL.
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Pseudocode for WTS algorithm:

Initialization.

Set number of clusters K, number of particles in
swarm n,

empty EL, set Max N onlmprove to be maximum
number of

iterations without improvement, and initialize the
whale

algorithm parameters.

Fori=),...,ndo

Generate initial centers randomly from the dataset.
Compute the objective function of current solution
Update EL.

End for

Main Loop.

Fort=),... MaxlItdo

fori=)Y,...,ndo

Update WOA parameters a, A, C, 1, p.

If (p < +»°) then

if (JA| <) then

Select a random whale X ~ *(t) from EL.

Update position of the current whale X ~ i(t)

end if

else if (p >=+,°) then

Select a random whale X ~ *(t) from EL.

Update position of current whale X ~ i(t)

end if

Compute the objective function of current whale X
(Y

Update solutions in EL.

End for

if number of iterations without improvement >= M
ax Nonlmprove then

if (randomnumber < +,°) then

Apply intensification procedure Intensification by
Crossover(S,EL) .

else

Apply diversification procedure Diversification by

Crossover(S).
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Abstract

Considering the vast amount of available information, the issue of improving information retrieval has always been one of the most
important factors in increasing the speed of information retrieval. The prohibited search algorithm is a meta-heuristic method that
utilizes memory components to explore and exploit the search space. This research presents a new retrieval method based on the
whale optimization algorithm and the prohibited search method. This approach uses a selection list to record the best candidate
methods. These methods are employed to guide the members in order to prevent them from getting trapped in local optima. The
mentioned method enhances the diversity of the group members using a merging operator inspired by genetic algorithms, which
increases the ability to achieve a faster convergence rate. Additionally, it provides the possibility of obtaining high-quality solutions
through the integration of methods among members and the selection list. Evaluation results indicate that the proposed method
outperforms the compared methods across all evaluation criteria.

Keywords: Tabu Search, information retrieval, whale optimization, clustering



