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Preface

Embedded systems combine hardware and software to perform specific,
often safety-critical functions. In the automotive domain, they are central
to modern vehicle technologies such as electric powertrains, autonomous
driving, and vehicle connectivity. These systems are increasingly com-
plex and interconnected, governed by rigorous standards like AUTOSAR
and ISO 26262.

Rapid advancements in embedded systems technology are trans-
forming the automotive industry. From AUTOSAR’s foundational role
in software architecture to innovations in battery management,
autonomy, and connectivity, embedded systems form the backbone of
modern vehicles.

This book provides a structured and accessible resource on the design,
development, and application of embedded systems in the automotive
field. It is intended for students, researchers, developers, and industry
professionals engaged in building the next generation of intelligent and
safe automotive systems. The chapters of this book are organized into
thematic domains that reflect the most pressing and innovative areas of
research and development:

¢ This book begins with an overview of automotive embedded systems,
offering a comprehensive foundation for understanding their archi-
tecture and role in vehicle subsystems.

* It proceeds with a detailed examination of the AUTOSAR standard,
covering both Classic and Adaptive platforms and their role in
automotive software architectures. It then discusses Internet of
Vehicles (IoV) applications and the integration of Blockchain security.
Additionally, a survey of multithreading models and ADAS imple-
mentations compliant with AUTOSAR is presented.

e The next section focuses on software implementation and validation,
highlighting parallelization techniques on multicore digital signal
processors (DSPs), the use of Google Test/Mock frameworks for
verifying safety-critical embedded software, and validation methodol-
ogies such as model-in-the-loop (MIL) and processor-in-the-loop (PIL)
testing—particularly for state-of-charge estimation algorithms in elec-
tric vehicle battery systems deployed on ARM processors.

xvii



xviii Preface

* A dedicated chapter on electric vehicle systems explores battery
management systems (BMS), real-time battery monitoring, and
embedded control for power optimization.

e This book further delves into autonomous driving technologies,
presenting a comprehensive review of LiDAR-SLAM algorithms for
hardware implementation, an efficient FPGA-based architecture for
high-performance EKF-SLAM in autonomous navigation, and the
integration of the deep learning model SqueezeSeg within ROS for
enhanced 3D LiDAR perception.

e Lastly, this book discusses connectivity and telematics, including 3G-
enabled modules for remote vehicle monitoring, alarm integration,
and smart key systems.
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