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Abstract

Reinforcement learning constitutes a powerful method for solving the Vehicle Routing Pro-
blem, with interesting applications in logistics and transportation. In the context of this thesis,
we examine the methodologies and approaches used to optimize delivery missions using reinfor-
cement learning-based Vehicle Routing Problem (VRP) agents.

We begin by providing a comprehensive study of the VRP, along with different research
approaches and methodologies. Then, by reviewing previous articles on the subject, we evaluate
their advantages and disadvantages, thereby paving the way for new research opportunities to
enhance the efficiency and generalization of these methods in real vehicle routing scenarios.

Our study demonstrates that reinforcement learning, notably through the actor-critic algo-
rithm we have chosen, offers a promising approach to solving the VRP. By combining reinfor-
cement learning with techniques such as the use of neural networks and advanced optimization
algorithms. This approach proves to be particularly effective in addressing the geographical
specificities of the Algerian context, as this VRP will be used for the wilayas of Algeria.

Keywords— Vehicle routing problem, Reinforcement learning, Actor-critic algorithm, Neu-
ral networks, Advanced optimization algorithm.
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Liste des acronymes

ACO Ant Colony Optimization.
AI Artificial intelligence.
AM-D Adaptive Modeling Decoder.
ANN Artificial Neural Networks.

CV Combinatorial Optimization.
CVRP Capacitated Vehicle Routing Problem.

DDPG Deep Deterministic Policy Gradient.
DL Deep learning.
DQN Deep Q-Network.
DRL Deep Reinforcement Learning.

LSTM Long Short-Term Memory.

MDP Markov Decision Process.
ML Machine learning.

PPO Proximal Policy Optimization.

RL Reinforcement learning.

TD3 Twin Delayed Deep Deterministic Policy Gradient.
TSP Travelling salesman problem.

UML Unified Modeling Language.

VRP Vehicle routing problem.
VRPCV Vehicle Routing Problem Variable Cost.
VRPLM Vehicle Routing Problem Multiple deliveries.
VRPMD Vehicle Routing Problem Multi Depot.
VRPTM Vehicle Routing Problem Intermidiate Depot.
VRPTO Vehicle Routing Problem Open.
VRPTW Vehicle Routing Problem Time Window.
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