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obile Edge Computing (MEC) is promising for computa-

tion-intensive applications (such as automatic and cooper-

ative driving) and storage burdens (video caching) on the
Internet of Vehicles (IoV). It paves the way for the establishment
of intelligent transportation systems and smart cities. Many coun-
tries all over the world have devoted themselves to investigating
novel equipment and components to support communications
and applications based on loVs.

Artificial Intelligence (Al) has emerged as a promising tech-
nique to break through obstacles in various research areas (such
as pattern recognition, image processing, and natural language
processing) and make the system smart enough to make deci-
sions based on the environment status, even with high-dimen-
sional inputs.

So far Al-empowered MEC in loVs mainly depends on a
centralized approach, because an Al management center is
required to collect the information and react according to the
environment. With the ever-increasing and complicated contents
and frequent communications, the robustness and agility of
Al-empowered MEC in loVs need to be enhanced. Therefore,
the distributed Al approach is preferred, while the mobility of
vehicles should be considered comprehensively.

For this special issue, we received 47 submissions, of which
nine were accepted. The acceptance rate is about 19 percent.
Each submission received at least three detailed reviews. Here is
the overview of the nine accepted papers.

In “Toward an Optimal MEC Resources Dimensioning
for Vehicle Collision Avoidance System: A Deep Learning
Approach”, the authors point out that collision detection and
avoidance between vehicles is one of the key services envi-
sioned in the loV. Such services are usually deployed at the MEC
to ensure low latency communication and thus guarantee real-
time reactions to avoid collisions between vehicles. The authors
introduce an Al-empowered framework that aims to optimize
the computing resources at the MEC hosts in the context of loV.
The proposed framework uses deep learning to (1) predict the
vehicle density to be served by a MEC host, and (2) derive the
exact computing resources required by the collision detection
application to run optimally.

The paper “Edge Intelligence for Plug-in Electrical Vehicle
Charging Service” explores the potential of edge intelligence
based PEV charging pricing strategies, such that the service pro-
viders (SPs) of PEV chargings can respond in a timely manner to
the dynamic needs of PEV users and load of the grid. The key
factors and parameters that affect the behaviors and interactions
of PEV users, charging SPs, and the grid, are introduced. The
basic idea of how to apply edge intelligence in vehicular net-
works is provided. Considering the challenges such as low sam-
pling rate, large variance, slow convergence, etc., the potential
of utilizing reinforcement learning (RL) at the network edge to
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solve the pricing strategy is discussed. Future directions of using
edge intelligence for PEV charging pricing strategy are provided.

In “Making a Case for Federated Learning in the Internet of
Vehicles and Intelligent Transportation Systems”, the authors
present the benefits of using federated learning compared to tra-
ditional machine learning methods in Intelligent Transportation
Systems. In this regard, the authors discuss the various technical
considerations related to the implementation of federated learn-
ing in such a system. Following this, they present a case study
highlighting the efficacy of federated learning for fault recovery
during an unforeseen failure scenario. Finally, the authors discuss
potential applications of federated learning in the Intelligent
Transportation System, such as roadside unit intelligence, intelli-
gent NFV Orchestration, and vehicular intelligence.

The article “Machine-Learning-Enabled Cooperative Per-
ception for Connected Autonomous Vehicles: Challenges and
Opportunities” presents the research challenges and opportu-
nities in machine-learning-enabled cooperative perception for
connected and autonomous vehicles. Feature map based coop-
erative perception is proposed, followed by a detailed discus-
sion of feature map processing, feature map transmission, and
feature map fusion. To support fast feature map transmission,
the paper analyzes the feasibility of applying millimeter wave
communications to facilitate feature map transmission among
autonomous vehicles and edge servers. Finally, the research
issues of cooperative perception in a vehicular edge system are
discussed, e.g., vehicular edge system architecture, computing
offloading, and resource task scheduling.

In “Imitation Learning-enabled Vehicular Edge Computing:
Toward Online Task Scheduling”, the authors design an imitation
learning-based online task scheduling scheme with the support
of vehicular edge computing. To obtain the expert policy, the
authors design a heuristic searching algorithm based on full
network states, which can be executed offine. Then, the authors
train the learning model online to enable the learning agent
to mimic the behaviors of experts. It intends to minimize the
average age of critical information, referring to the age of infor-
mation that has significant impacts on vehicle decisions. Perfor-
mance evaluations show that the proposed scheme outperforms
other algorithms in several aspects.

The paper “Al Empowered Content Caching in Vehicular
Edge Computing: Opportunities and Challenges” presents a
task-based architecture of content caching in Vehicular Edge
Computing, where three major tasks are identified, namely,
content popularity prediction, content placement in the cache,
and content retrieval from the cache. The authors provide an
overview of how Artificial Intelligence (Al) techniques such as
regression and Deep Q-learning can improve the eficiency of
these tasks. The authors also highlight related future research
opportunities in the areas such as collaborative data sharing for
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improved caching, efficient sub-channel allocation for content
retrieval in C-V2X, and secure caching.

To solve the data transmission efficiency problem and
improve the scalability of the full network architecture in the
Internet of Vehicles (loV), the article “Federated Learning
Empowered Collaborative Data Sharing for Vehicular Edge
Networks” investigates the issue of collaborative data shar-
ing in vehicular edge networks (VEN) with the deployment of
Al-empowered mobile edge computing (MEC). In particular,
this article models the problem of collaborative data sharing as
minimizing the system transmission latency of data sharing. As
federated learning has many advantages such as alleviation of
network bandwidth, protec.tion of privacy, and low latency, an
intelligent collaborative data sharing scheme with deep Q-net-
work (DQN) and federated learning is proposed to improve the
efficiency and security of data sharing in the VEN.

In “Blockchain-Enabled Intelligent Vehicular Edge Computing”,
the authors propose a blockchain-based decentralized architec-
ture to enhance transparency in IVEC resource management
and leverage edge consumers (e.g., vehicles) with a computation
verification option. Additionally, they address the unbalanced load
distribution issue and propose a secure IVEC federation model
for balancing loads. The authors also outline the main challenges
and provide a brief description of promising research directions to
draw the attention of concerned stakeholders and parties in both
blockchain and edge computing domains.

The article “Network Slicing with MEC and Deep Reinforce-
ment Learning for the Internet of Vehicles” introduces a mod-
el-free approach based on deep reinforcement learning (DRL)
to solve the resource allocation problem in MEC-enabled loV
networks based on network slicing. Furthermore, the solution
uses nonorthogonal multiple access (NOMA) to enable a better
exploitation of the scarce channel resources. The considered
problem addresses jointly channel and power allocation, slice
selection and vehicle selection (vehicle grouping). The authors
model the problem as a single-agent Markov decision process.
Then, they solve it using DRL using the well known DQL algo-
rithm. They show that their approach is robust and effective under
different network conditions compared to benchmark solutions.
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