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ABSTRACT

Decision-making on the selection-based problem of the location of Roadside units
(RSU) invehicular networks is complicated. This intricate problem shall be resolved
with the intervention of Explainable Artificial Intelligence (XAl) and fuzzy-based

DOI: 10.4018/979-8-3693-6422-2.ch002

Copyright © 2025, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global Scientific Publishing is prohibited.

27



multi-criteria decision-making methods (MCDM). This research proposes the inte-
grated decision-making approach in making optimal location selection considering
different criteria and economic aspects. The decision-making problem discussed
in this chapter considers location selection of roadside units as the choice-making
of the location is very significant in enhancing vehicular efficiency. This decision
problem considers the criteria of coverage area, traffic density, accident frequency,
infrastructure availability, environmental impact, energy efficiency, and cost com-
ponents such as cost effectiveness, revenue competence, and investment returns. The
integrated approach is leveraged to make an optimal choice of the RSU locations.

1. INTRODUCTION

The field of smart transportation systems is gaining intense advancements with
the integration of robust technologies to foster and regulate traffic congestion and
ensure safety and efficacy on the roadways. The vehicular efficiency is influenced
by the location of roadside units (RSU). These components play a critical role in
bridging the vehicular elements in a communication network. The vehicular net-
work performance is also persuaded by the RSU locations and at the same time it
facilitates economic efficiency. The decision-making on the location selection is
a complicated kind of problem and it demands integrated and competent decision
methods. In general, a decision-making process is more challenging as it is charac-
terized by multiple alternatives and criteria. In addition, the existence of uncertainty
also intensifies the complexity of the problem. To resolve such intricated problems
fuzzy-based multi-criteria decision-making methods are the optimal choices. On the
other hand, machine learning algorithms are applied in making optimal decisions,
especially regarding vehicular efficiency. Machine learning and Deep learning are
algorithm-based approaches and they are the subsets of artificial intelligence. These
are characterized as the traditional approaches. However, these days these conventional
trends are replaced by the techniques of Explainable Artificial Intelligence (XAI).

XAl refers to the advanced methods and techniques in artificial intelligence that
are potent in enabling the decision-making process more comprehensive. These
contemporary tools provide more insights into the modalities of making decisions
and they aim in dealing with the ‘black box’ of the problem. These techniques of
XAl are preferred as they possess the attributes of transparency, interpretability and
reliability. There are several algorithms of XAl such as LIME (Local Interpretable
Model-agnostic Explanations), SHAP (Shapley Additive explanations), Anchors,
Saliency Maps, Partial Dependence Plots (PDP), Individual Conditional Expecta-
tion (ICE) Plots, Counterfactual Explanations, Gradient-weighted Class Activation
Mapping (Grad-CAM), Explainable Boosting Machines (EBM), Rule-based Ex-
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