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Abstract. Various problems related to vehicle routing problem attract interest of
researchers and industry. Specific optimization model and algorithm were de-
veloped to solve the problem. This intensive effort aims to reduce logistics costs
and number of vehicle usage. In this context, most articles focus on different op-
timization method approaches. Asymmetric vehicle routing problem (AVRP) ap-
peared when the const of delivering and returning route using the same path were
difference. It was used in practical applications to solve AVRP problems identi-
fied for specific application. This paper used a well-known metaheuristic optimi-
zation method, Particle Swarm Optimization (PSO) for solving AVRP models.
To optimize AVRP, three optimization objectives were recommended; the total
travelling time, efficiency of the route and the number of vehicles. This is to op-
timize the number of targets visited. The performance of PSO is evaluated by
comparing its results with other popular metaheuristics. The computational ex-
periment was conducted using five test problems with different sizes. The opti-
mization results indicated that this algorithm able to offer good solutions with the
best answer for the practical problem. Finally, this study shows that the algorithm
can significantly reduce travel costs via number of bus needed to serve all the
stop points.

Keywords: Asymmetrical vehicle routing problem, Particle swarm optimiza-
tion, Vehicle routing problem.

1 Introduction

Public transportation sector is in high demand from time to time as it covers many
aspects of transport, such as buses, trains between city trains, subways and high-speed
trains. It is very active in regional and local passenger transport systems with regular
routes and regular schedules. Public transport has the potential to provide people with
mobility and low safety risks, promote a well environment and strong urban areas by
reducing overcrowding and pollution. As per the population and the urban economy
grow, the demand for public transport is growing rapidly.

Various types of studies have been conducted to ensure the efficiency of public
transport. One of the studies focused on public transport is optimizing routing problems.
Research area of this common problem is known as Vehicle Routing Problems (VRP).



10

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

pp. 3-27, 1996.

F. Glover and E. Taillard, “A user’s guide to tabu search,” Ann. Oper. Res., vol.
41, no. 1, pp. 1-28, 1993.

M.-C. Bolduc, G. Laporte, J. Renaud, and F. F. Boctor, “A tabu search heuristic
for the split delivery vehicle routing problem with production and demand
calendars,” Eur. J. Oper. Res., vol. 202, no. 1, pp. 122-130, 2010.

A. V Donati, R. Montemanni, N. Casagrande, A. E. Rizzoli, and L. M.
Gambardella, “Time dependent vehicle routing problem with a multi ant colony
system,” Eur. J. Oper. Res., vol. 185, no. 3, pp. 1174-1191, 2008.

M. Boudia, C. Prins, and M. Reghioui, “An effective memetic algorithm with
population management for the split delivery vehicle routing problem,” in
International Workshop on Hybrid Metaheuristics, 2007, pp. 16-30.

P. Lacomme, C. Prins, and W. Ramdane-Chérif, “A genetic algorithm for the
capacitated arc routing problem and its extensions,” in Workshops on
Applications of Evolutionary Computation, 2001, pp. 473—483.

R. M. Jorgensen, J. Larsen, and K. B. Bergvinsdottir, “Solving the dial-a-ride
problem using genetic algorithms,” J. Oper. Res. Soc., vol. 58, no. 10, pp.
1321-1331, 2007.

B. Minocha and S. Tripathi, “Solution of time constrained vehicle routing
problems using multi-objective hybrid genetic algorithm,” Int. J. Comput. Sci.
Inf. Technol, vol. 2, pp. 2671-2676, 2011.

V. C. Hemmelmayr, K. F. Doerner, and R. F. Hartl, “A variable neighborhood
search heuristic for periodic routing problems,” Eur. J. Oper. Res., vol. 195,
no. 3, pp. 791-802, 2009.

N. Azi, M. Gendreau, and J.-Y. Potvin, “An adaptive large neighborhood
search for a vehicle routing problem with multiple trips,” 2010.

G. Laporte, H. Mercure, and Y. Nobert, “An exact algorithm for the
asymmetrical capacitated vehicle routing problem,” Networks, vol. 16, no. 1,
pp- 33-46, 1986.

R. Eberhat and J. Kennedy, “A new optimizer using particle swarm theory,” in
Sixth international symposium on micro machine and human science,
Piscataway, 1995, pp. 39—43.

B. S. G. de Almeida and V. C. Leite, “Particle Swarm Optimization: A
Powerful Technique for Solving Engineering Problems,” in Swarm
Intelligence-Recent Advances, New Perspectives and Applications,
IntechOpen, 2019.



