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Application of Bat Algorithm and Dynamic Bat Algorithm Using Variable
Neighborhood Search for Solving Single Row Facility Layout Problem
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ABSTRACT

Single Row Facility Layout is the NP-hard problem and its purpose is to put n facilities in a straight
line to minimize the weighted sum of the distances between facility pairs. Solving Single Row Facility
Layout Problem using exact algorithms in a polynomial time is impossible and by increasing the
number of facilities, solution time increases exponentially. Therefore, in this paper, we solve the
problem using meta-heuristic algorithms to achieve a good answer in an appropriate time. For the first
time in this paper, we solved Single Row Facility Layout Problem using Bat Algorithm and Variable
Neighborhood Search therefore we first proposed an algorithm corresponding to single row facility
layout and implement it in C# software environment. Then, we solved the problem using Dynamic Bat
Algorithm and the answer from both methods compared with each other.

KEYWORDS
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Bat algorithm for Single Row Facility Layout
Problem: n is the number of facilities

Define the objective function f(x)
Initialize the bat population X=x1, X, . . . ,Xn
for each bat i in the population do
Initialize the pulse rate r;, velocity v; and
loudness A;
end
repeat
for each bat x; in the population do
Generate new solution
If vit<n/2 then
Generate neighbors by insertion
neighborhood search
Else
Generate neighbors by interchange
neighborhood search
End
If (rand>r;) then
Select one solution among the best
solutions
Generate new bat selecing the best
neighbor around the chosen bat
Use insertion neighborhood search
End
If (rand <A;j && f(x;)<f(x+)) Then
Accept the new solution
Increase ri and reduce Ai
End
End
Until Termination criterion not reached
Rank the bats and return the best bat
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Dynamic Bat algorithm for Single Row Facility
Layout Problem

Define the objective function f(x)
Initialize the bat population X=x, X2
for each bat i in the population do
Initialize the pulse rate r;, velocity v; and
loudness A;
end
while (t<number of iterations)do
If f(x1)<f(x2) then
Generate neighbors by insertion
neighborhood search for Batl
Improve solution by interchange
neighborhood search
Set the new solution as Batl
Else
Generate neighbors by insertion
neighborhood search for Bat2
Improve solution by interchange
neighborhood search
Set the new solution as Bat2
End if
Set min(f(x1),f(x2))as the best solution
End while
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