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FEASIBILITY STUDY OF USING BAT ALGORITHM TO SOLVE

TRANSPORTATION PROBLEMS DURING THE COVID-19 CRISIS
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ABSTRACT

The Bat Algorithm is an algorithm that mimics a natural phenomenon in the foraging of small bats at
night. For solve transportation problems and increasing efficiency in transportation management. In this study,
it was found that the bat algorithm is suitable for solving transportation problems during the COVID-19
pandemic. Because the transportation problem is very conditional and complicated. The bat algorithm can be
applied to provide proper transport routes. To solve the problem of shipping delays and save transportation

costs.
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Objective function Obj(X) , X=[X;,Xa... Xm]'
Begin
Initialize the bat population x; and v; (i=1,2,..,n)
Define pulse frequency of f; at x;
Initialize pulse rates r; and the loudness A;
While (t<maximum number of iterations)
Generate new solutions by adjusting frequency and update velocities and
positions (equation 1, 2 and 3)
If (rand >1;)
Select a solution among the best solutions randomly;
Generate a local solution around the selected best solution by a local
random walk (equation 4)
End if
If (rand<A,and f(x;)<f(x*®*"))
Accept the new solution
Increases r; and decrease a;
End if
Rank the bats at each iteration and store their current global best x>
End while
Post processing the results
End

gﬂ‘ﬁ. 2 Bat Algorithm pseudo-code
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A195191 1 ATHLRAINRINWIFLNALITaInUMIINRas laglToanasnudmin

1AL Foi309 HiZian IAGRaN 81980

1 A hybrid bat algorithm to solve the capacitated Kassem et al. 2019 (14)
vehicle routing problem

2 A Discrete and Improved Bat Algorithm for solving a Osaba et al. 2019 (5)
medical goods distribution problem with
pharmacological waste collection

3 Improved Bat Algorithm for Vehicle Routing Problem Yu Li et al. 2019 (22)

4 Application of Bat Algorithm for Transport Network Srivastava and 2019 (16)
Design Problem Sahana

5 Chaotic discrete bat algorithm for capacitated Cai et al. 2019 (2)
vehicle routing problem

6 Two-Level Bat Algorithm with Variable Yuan-hang et al. 2019 (13)
Neighborhood Search for Capacitated Vehicle
Routing Problem in Supply Chain

7 A Discrete Bat Algorithm for the Multi-Compartment Adil and Lakhbab 2020 (12)
Vehicle Routing Problem

8 A New Hybrid Bat Algorithm Optimizing the Kussman et al. 2020 (14)
Capacitated Vehicle Routing Problem

9 A Vehicle Routing Problem Model With Multiple J. Zheng 2020 (8)
Fuzzy Windows Based on Time-Varying Traffic Flow

10 A Multicriteria, Bat Algorithm Approach for Yeomans 2021 9)
Computing the Range Limited Routing Problem for
Electric Trucks.

11 Ambulance Vehicle Routing using BAT Algorithm Hussein et al. 2021 17)
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AL asU5uLagn (Modification) HiZinn IAaAan  a19de
1 Enhanced BA Yilmaz and Kuguksill 2015 (21)
2 Double sub-population Levy flight BA Jun et al. 2015 (10)
(DLBA)

3 Doppler Effect with standard BA. Meng et al. 2015 (11)

4 Improved BA (IBA) Wang et al 2016 (18)

5 Greedy randomized adaptive search Zhou et al. 2016 (24)
proce-dure with BA

6 Forage strategy in BA Cai et al. 2016 2)

7 Quantum be-haved Mean Best position Zhu et al 2016 (25)
BA (QMBA)

8 Hybrid Multi Objective shuffled BA Yammani et al. 2016 (19)
(MOsh-BAT)

9 Chaotic Bat Algorithm Adarsh et al. 2016 1)

10 Improved Discrete Bat Algorithm Osaba et al. 2016 (6)

11 Binary Bat algorithm for classification Gupta et al. 2019 (4)

12 Swarm bat algorithm with improved Chaudhary and Banati 2019 (3)
search (SBAIS)

13 Hybridizing Cuckoo search algorithm Shehab et al, 2020 (15)
with bat algorithm

14 Bat Algorithm Hybridizing by Differential Yildizdana and Baykan 2020 (7)

Evolution Algorithm
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