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Preface

Connected and automated vehicle technology has been emerging and is expected
to intelligentize future transportation systems due to the technological innovation
of wireless communication and the automobile industry. By allowing real-time
information exchange between vehicles and everything, traffic safety and efficiency
can be improved, and ubiquitous Internet access can be enabled to support new
transportation applications. However, with increase in types of service as well
as the number of vehicles, additional mobile data traffic and sensing tasks are
generated by vehicles, which overwhelm the communication and computation
capacities on individual vehicles. On the other hand, due to the limitation of
radio spectrum and vehicle’s on-board computing and storage resources, promoting
vehicular networking technologies to support the emerging vehicular applications
is challenging, especially those requiring sensitive delay and diverse resources.
To address these challenges, new vehicular networking architectures and efficient
resource management schemes are presented in this book to accommodate the
emerging applications and services with different levels of quality-of-service (QoS)
guarantee. This book includes six chapters:

In Chap. 1, we give an introduction to vehicular networks, including applica-
tions, characteristics, classifications, available communication technologies, and
challenges in communication and computing, and then the resource management
in vehicular networks is introduced from the perspectives of different dimensions of
resources.

In Chap. 2, we design a new vehicular network architecture, which combines
multi-access edge computing (MEC), software-defined networking, network func-
tion virtualization, and artificial intelligence technologies to support the emerging
vehicular applications.

In Chap. 3, we study the spectrum resource management problems for MEC-
based vehicular networks (MVNETSs) to improve spectrum resource utilization
while guaranteeing QoS requirements for different applications. Specifically, the
spectrum slicing, spectrum allocation, and transmit power control are jointly
investigated.
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In Chap. 4, we jointly investigate the spectrum, computing, and caching resource
allocation problem in MVNETs. To achieve real-time resource allocation among
different vehicular applications intelligently, multi-dimensional resource optimiza-
tion problems are studied and solved by reinforcement learning under two typical
MVNET architectures.

In Chap. 5, we extend the proposed MVNET architecture to an unmanned
aerial vehicle-assisted MVNET and investigate the multi-dimensional resource
management problem. To efficiently provide on-demand resource access to vehicle
users, the resource allocation problem is formulated as optimization problems,
which are then solved using both single-agent and multi-agent deep deterministic
policy gradient methods.

In Chap. 6, we conclude this book and discuss future research issues in vehicular
networks.

We would like to thank Dr. HuaqingWu from McMaster University, Prof.
Geoffrey Ye Li from Imperial College London, and Prof. Le Liang from Southeast
University for their contributions to the book. We would also like to thank all the
BBCR group members for their valuable suggestions and comments. Special thanks
go to the senior editor Mary E. James and Pavithran Balan from Springer Nature for
their help throughout the publication process.

Long Beach, CA, USA Haixia Peng
St. John’s, NL, Canada Qiang Ye
Waterloo, ON, Canada Xuemin (Sherman) Shen
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