oo g 6|43Lw)o.2.3 &oLﬁ) [ Gw)bﬁ ‘SLbd..iLoLw

~ Vé\‘\
y X
A > r_\

2
- o r . . . . . . o,
o"{’cf,’/”'-ﬂ?u 2/l Intelligent Multimedia Processing and Communication Systems (IMPCS) s

o
~

Received: 26 Jun 2024

Fall 2024, 5 (3), 33-46 Accepted: 6 Aug 2024

DOI: 10.71856/impcs.2024.1120332

Ry Ao

A Novel Approach for School Bus Routing Using White Shark
Optimizer Algorithm

Mohammad Salemifar!, Mohammadreza Mohammadrezaei?

1. MSc, Department of Computer Engineering, Bardsir Branch, Islamic Azad University, Bardsir, Iran.
Sf.mohammad1986@gmail.com
2. Assistant Professor, Department of Computer Engineering, Ramhormoz Branch, Islamic Azad University,
Ramhormoz, Iran. *Corresponding Author, Mohammadrezaei.m.reza@gmail.com

Abstract

Introduction:School Bus Routing Problem (SBRP) is a complex transportation challenge that involves finding optimal bus
routes. addressing urgent issues such as increased traffic load, high student population, lack of resources, safety, and hazards
can play an essential role in designing an efficient program for the student transportation system. The importance of this issue
is highlighted when the needs and expectations of all stakeholders, including students, the private sector, and municipalities,
are considered.

Method: The goal of SBRP is to design routes for the school bus fleet that pick up students at a series of pre-defined bus
stops and drop them off at school. This problem is known as NP-Hard; It is therefore important to address the issue of school
bus routing to ensure a safe and cost-effective solution for students, parents and stakeholders. However, there are challenges
in terms of limitations and multiple objectives. In this paper, the school bus routing problem is formulated as an optimization
problem. To solve this problem, the white shark optimization algorithm has been used.

Results: The proposed method has been implemented in MATLAB simulator. The number of students is 100. The number
of buses is 7 and the number of schools is 5. The evaluation criteria included the total travel distances of school services, the
average commuting time of students, the total travel time and the desirability of routing.

Discussion: The proposed method has been able to improve the evaluation criteria compared to the basic plan based on the
genetic algorithm and the method based on the ant algorithm.

Keywords: SBRP, School Bus Routing Problem, White Shark Optimizer algorithm.
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18:fori=1tondo
19: if rand < S; then

20: D,, = |rand X (ngestk — w,@)|
21: ifi==1then
22: Wiet1 = Wypest, T T1Dysgn(r, — 0.5)
23: else
24: Wll;t+1 = ngestk + 7'1Dw59n(7'2 - 05)
i Wi + Wiyq
25: o] = —————
Wit = o rand
26: endif
27: endif
28: end for

29: Adjust the position of the white sharks that
proceed beyond the boundary

30: Evaluate and update the new positions

3l: k=k+1

32:end while

33: Return the optimal solution obtained so far
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1: Initializ the parameters of the problem

2: Initializ the parameters of WSO

3: Randomly generate the Initial positions of WSO
4: Initializ the velocity of the initial population

5: Evaluate the position of the initial population
6:while (k < K)do

7: Update the parameters v,p;,p2, 1, a, b,w,, f,

mv and S, using Eqs. (6),(7),(8),(9),(11)
,(12),(13), (14), (15) and (18), respectively

8: fori=1tondo

9: U]i(_,_l =U [U]L( +p1 (ngestk - Wli) X €
+ D (W;J;;?t - W’Lf) . CZ]
10: end for

11: fori=1tondo
12:  if rand < mv then

13: Wi =wh.a@®w,+pa+lb
14: else

15: W1 = Wi + Vi/f

16: endif

17:end for
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I Aco Based method

6 || 1RsA Based method
I proposed method(WSO)
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8 +108  total trip time in school bus routing problem

I Base Work (GA)

7L I Aco Based method
[ 1RSA Based method
I proposed method(WSO)
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I Aco Based method
[ 1RSA Based method

2 - | I proposed method (WSO)
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