
 

Cyber Physical Systems Challenge Of The
21st Century

Recognizing the showing off ways to get this ebook Cyber
Physical Systems Challenge Of The 21st Century is
additionally useful. You have remained in right site to
begin getting this info. acquire the Cyber Physical Systems
Challenge Of The 21st Century belong to that we manage to
pay for here and check out the link.

You could purchase lead Cyber Physical Systems Challenge Of
The 21st Century or get it as soon as feasible. You could
speedily download this Cyber Physical Systems Challenge Of
The 21st Century after getting deal. So, behind you require
the ebook swiftly, you can straight acquire it. Its
consequently unquestionably simple and hence fats, isnt it?

Page 1/21 March, 29 2024

Cyber Physical Systems Challenge Of The 21st Century



 

You have to favor to in this reveal

Trustworthy Cyber-
Physical Systems
Engineering Springer
This book examines the
requirements, risks,
and solutions to
improve the security
and quality of complex

cyber-physical systems
(C-CPS), such as
production systems,
power plants, and
airplanes, in order to
ascertain whether it is
possible to protect
engineering
organizations against
cyber threats and to
ensure engineering
project quality. The
book consists of three
parts that logically build
upon each other. Part I
"Product Engineering of

Complex Cyber-Physical
Systems" discusses the
structure and behavior
of engineering
organizations producing
complex cyber-physical
systems, providing
insights into processes
and engineering
activities, and
highlighting the
requirements and
border conditions for
secure and high-quality
engineering. Part II
"Engineering Quality
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Improvement"
addresses quality
improvements with a
focus on engineering
data generation,
exchange, aggregation,
and use within an
engineering
organization, and the
need for proper data
modeling and
engineering-result
validation. Lastly, Part
III "Engineering
Security Improvement"
considers security
aspects concerning C-
CPS engineering,

including engineering
organizations’ security
assessments and
engineering data
management, security
concepts and
technologies that may
be leveraged to mitigate
the manipulation of
engineering data, as
well as design and run-
time aspects of secure
complex cyber-physical
systems. The book is
intended for several
target groups: it
enables computer
scientists to identify

research issues related
to the development of
new methods,
architectures, and
technologies for
improving quality and
security in multi-
disciplinary
engineering, pushing
forward the current
state of the art. It also
allows researchers
involved in the
engineering of C-CPS to
gain a better
understanding of the
challenges and
requirements of multi-
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disciplinary engineering
that will guide them in
their future research
and development
activities. Lastly, it
offers practicing
engineers and managers
with engineering
backgrounds insights
into the benefits and
limitations of applicable
methods, architectures,
and technologies for
selected use cases.
Logical Foundations of
Cyber-Physical Systems
Springer
Cyber-physical systems play

a crucial role in connecting
aspects of online life to
physical life. By studying
emerging trends in these
systems, programming
techniques can be optimized
and strengthened to create a
higher level of effectiveness.
Solutions for Cyber-Physical
Systems Ubiquity is a critical
reference source that
discusses the issues and
challenges facing the
implementation, usage, and
challenges of cyber-physical
systems. Highlighting
relevant topics such as the
Internet of Things, smart-

card security, multi-core
environments, and wireless
sensor nodes, this scholarly
publication is ideal for
engineers, academicians,
computer science students,
and researchers that would
like to stay abreast of current
methodologies and trends
involving cyber-physical
system progression.
Secure and Trustworthy
Transportation Cyber-
Physical Systems IGI
Global
This Open Access book
celebrates Professor
Peter Marwedel's
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outstanding achievements
in compilers, embedded
systems, and cyber-
physical systems. The
contributions in the book
summarize the content of
invited lectures given at
the workshop “Embedded
Systems” held at the
Technical University
Dortmund in early July
2019 in honor of Professor
Marwedel's seventieth
birthday. Provides a
comprehensive view from
leading researchers with
respect to the past,
present, and future of the

design of embedded and
cyber-physical systems;
Discusses challenges and
(potential) solutions from
theoreticians and
practitioners on modeling,
design, analysis, and
optimization for embedded
and cyber-physical
systems; Includes
coverage of model
verification,
communication, software
runtime systems,
operating systems and
real-time computing.
A Journey of Embedded and
Cyber-Physical Systems

Springer Nature
As systems continue to evolve
they rely less on human
decision-making and more
on computational
intelligence. This trend in
conjunction to the available
technologies for providing
advanced sensing,
measurement, process
control, and communication
lead towards the new field of
Cyber-Physical System
(CPS). Cyber-physical
systems are expected to play a
major role in the design and
development of future
engineering platforms with
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new capabilities that far exceed
today’s levels of autonomy,
functionality and usability.
Although these systems exhibit
remarkable characteristics,
their design and
implementation is a
challenging issue, as numerous
(heterogeneous) components
and services have to be
appropriately modeled and
simulated together. The
problem of designing efficient
CPS becomes far more
challenging in case the target
system has to meet also real-
time
constraints.CyberPhysical

Systems: Decision Making
Mechanisms and Applications
describes essential theory,
recent research and large-scale
usecases that addresses urgent
challenges in CPS
architectures. In particular, it
includes chapters on:�
Decision making for large
scale CPS� Modeling of CPS
with emphasis at the control
mechanisms�
Hardware/software
implementation of the control
mechanisms� Fault-tolerant
and reliability issues for the
control mechanisms�
Cyberphysical user-cases that

incorporate challenging
decision making
Security and Quality in Cyber-
Physical Systems Engineering
MIT Press
Smart Cyber Physical Systems:
Advances, Challenges and
Opportunities ISBN:
9780367337889 Cyber
Physical Systems (CPS) are the
new generation of collaborative
computational entities, with a
prime focus on integration of
the physical world and cyber
space. Through a feedback
mechanism, the system adapts
itself to new conditions in real
time. The scope of this book
includes research experience
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by experts in CPS infrastructure
systems, incorporating
sustainability by embedding
computing and communication
in day-to-day applications.
CPS, integrated with
Blockchain, Artificial
Intelligence, Internet of Things,
Big Data, Cloud Computing
and Communication, lay a
foundation for the fourth
industrial revolution, Industry
4.0. This book will be of
immense use to practitioners in
industries with a focus on
autonomous and adaptive
configuration, and on
optimization, leading to
increased agility, elasticity and

cost effectiveness. The
contributors of this book
include renowned academics,
industry practitioners and
researchers. It offers a rigorous
introduction to the theoretical
foundations, techniques and
practical solutions, through case
studies. Building CPS with
effective communication,
control, intelligence and
security is discussed in terms of
societal and research
perspectives. The objective of
this book is to provide a forum
for researchers and
practitioners to exchange ideas
and to achieve progress in CPS
by highlighting applications,

advances and research
challenges. It is highly
recommended to be used as a
reference book for graduate
and post-graduate level
programmes in universities,
with a focus on research in
computer science-related
courses.
Design Automation of Cyber-
Physical Systems Springer
Science & Business Media
Learn the State of the Art in
Embedded Systems and Embrace
the Internet of Things The next
generation of mission-critical and
embedded systems will be
“cyber physical”: They will
demand the precisely
synchronized and seamless
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integration of complex sets of
computational algorithms and
physical components. Cyber-
Physical Systems is the definitive
guide to building cyber-physical
systems (CPS) for a wide spectrum
of engineering and computing
applications. Three pioneering
experts have brought together the
field’s most significant work in
one volume that will be
indispensable for all practitioners,
researchers, and advanced
students. This guide addresses
CPS from multiple perspectives,
drawing on extensive
contributions from leading
researchers. The authors and
contributors review key CPS
challenges and innovations in
multiple application domains.

Next, they describe the technical
foundations underlying modern
CPS solutions—both what we
know and what we still need to
learn. Throughout, the authors
offer guiding principles for every
facet of CPS development, from
design and analysis to planning
future innovations.
Comprehensive coverage includes
Understanding CPS drivers,
challenges, foundations, and
emerging directions Building life-
critical, context-aware, networked
systems of medical devices
Creating energy grid systems that
reduce costs and fully integrate
renewable energy sources
Modeling complex interactions
across cyber and physical domains
Synthesizing algorithms to enforce

CPS control Addressing space,
time, energy, and reliability issues
in CPS sensor networks Applying
advanced approaches to real-time
scheduling Securing CPS:
preventing “man-in-the-
middle” and other attacks
Ensuring logical correctness and
simplifying verification Enforcing
synchronized communication
between distributed agents Using
model-integration languages to
define formal semantics for CPS
models Register your product at
informit.com/register for
convenient access to downloads,
updates, and corrections as they
become available.
Complex Systems Design &
Management CRC Press
Cyber-physical systems are the
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natural extension of the so-called
“Internet of Things”. They are
“systems of collaborating
computational elements
controlling physical entities”.
Cyber Physical Systems of
Systems (CPSoS) are considered
“The Next Computing
Revolution” after Mainframe
computing (60’s-70’s), Desktop
computing & Internet
(80’s-90’s) and Ubiquitous
computing (00’s); because all
aspects of daily life are rapidly
evolving towards humans
interacting amongst themselves as
well as their environment via
computational devices (often
mobile), and because in most cases
systems will employ their
computational capabilities to

interact amongst
themselves.CPSoS enable the
physical world to merge with the
cyber one. Using sensors, the
embedded systems monitor and
collect data from physical
processes, such as the steering of a
vehicle, energy consumption or
human health functions. The
systems are networked making the
data globally available. CPSoS
make it possible for software
applications to directly interact
with events in the physical world,
for example to measure and react
to changes in blood pressure or
peaks in energy consumption.
Embedded hardware and software
systems crucially expand the
functionality and competitiveness
of vehicles, aircraft, medical

equipment, production plants and
household appliances. Connecting
these systems to a virtual
environment of globally
networked services and
information systems opens
completely new areas of
innovation and novel business
platforms.Future CPSoS will have
many sophisticated,
interconnected parts that must
instantaneously exchange, parse,
and act on detailed data in a
highly coordinated manner.
Continued advances in science
and engineering will be necessary
to enable advances in design and
development of these complex
systems.
Safety, Security and Privacy
for Cyber-Physical Systems
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Addison-Wesley Professional
Security, privacy, and trust in
the Internet of Things (IoT)
and CPS (Cyber-Physical
Systems) are different from
conventional security as
concerns revolve around the
collection and aggregation of
data or transmission of data
over the network. Analysis of
cyber-attack vectors and the
provision of appropriate
mitigation techniques are
essential research areas for
these systems. Adoption of best
practices and maintaining a
balance between ease of use
and security are, again, crucial
for the effective performance of

these systems. Recent Advances
in Security, Privacy and Trust
for Internet of Things (IoT) and
Cyber-Physical Systems (CPS)
discusses and presents
techniques and methodologies,
as well as a wide range of
examples and illustrations, to
effectively show the principles,
algorithms, challenges, and
applications of security, privacy,
and trust for IoT and CPS.
Book features: Introduces new
directions for research,
development, and engineering
security, privacy, and trust of
IoT and CPS Includes a wealth
of examples and illustrations to
effectively demonstrate the

principles, algorithms,
challenges, and applications
Covers most of the important
security aspects and current
trends not present in other
reference books This book will
also serve as an excellent
reference in security, privacy,
and trust of IoT and CPS for
professionals in this fast-
evolving and critical field. The
chapters present high-quality
contributions from researchers,
academics, and practitioners
from various national and
international organizations and
universities.
Security and Resilience of
Cyber Physical Systems
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Springer Nature
A Cyber-Physical System
(CPS) is an integration of cyber
components with their physical
counterparts. A cyber unit
could be either a software or
hardware. Physical
components are those objects,
which are governed by the law
of physics. CPS have
transformed how we interact
with the physical world,
ranging from sensing the
environmental parameters to
controlling a complex
manufacturing industry. The
current pandemic has had
catastrophic implications
people all across the world in

terms of health and economy.
This book presents the
significance and practicality of
CPS in a pandemic situation. It
provides a strong foundation to
the CPS while also
incorporating the latest
theoretical advances and
practical applications to
alleviate the state of a
pandemic. The book covers...
Theoretical background and
application-oriented overview
of the different CPS models
Impact of COVID-19 and
similar pandemics on the
engineering aspects of various
industries and organisations
Exciting and impactful CPS

based solutions to the different
pandemic situations Security
and privacy in CPS when
applied to critical and sensitive
pandemic affected environment
Describes the government-
funded projects and work using
CPS in real-world scenarios
The book provides a unique
and fresh exposure to CPS
employed in a pandemic
situation. It brings together
researchers, practitioners,
academics, experts, and
industry professionals from
around the world to share their
knowledge and experience.
Cyber-physical Systems Springer
Nature
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This book is a pioneering yet
primary general reference
resource on cyber physical systems
and their security concerns.
Providing a fundamental
theoretical background, and a
clear and comprehensive overview
of security issues in the domain of
cyber physical systems, it is useful
for students in the fields of
information technology, computer
science, or computer engineering
where this topic is a substantial
emerging area of study.
Cyber-Physical Systems
CRC Press
Cyber-Physical Systems: A
Comprehensive Guide
explores the complete sys-
tem perspective, underlying

theories, modelling, and the
applications of Cyber
Physical Systems (CPS). It
aims to cover all topics
ranging from discussion of ru-
diments of the system,
efficient management, to
recent research challenges
and issues. Editors aim to
present the book in a self-
sufficient manner and to
achieve this, the book has
been edited to include all the
aspects of CPS. The book fo-
cuses on the concept map of
CPS including latest
technological interventions;
issues, challenges, and the

integration of CPS with IoT
& Big Data Analytics. This
aims to bring together unique
contributions on cyber-
physical systems research and
education with applications
in industrial, agriculture, and
medical domains. The main
aim of the book is to provide
a roadmap to the latest
advancements to provide
optimal solutions in the field
of CPS. Features ‧
Coverage of rudiments of the
subject ‧ Discussion of
recent advancements in the
associated field ‧ Considers
an audience of diverse
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domains ‧ Suitable for
students (both UG and PG
level) and researchers in the
field of CPS This book aims
to present the emergence of
Cyber Physical Systems in
response to revolutionary
advancements in IoT. While
discussing the associated
challenges, it also endeavors
to devise efficient models
which are competent to
address these challenges. This
book aims to cater to
researchers and academicians
working in the related field of
CPS.
CyberPhysical Systems IGI

Global
This book presents an in-
depth overview of recent
work related to the safety,
security, and privacy of
cyber-physical systems
(CPSs). It brings together
contributions from leading
researchers in networked
control systems and closely
related fields to discuss
overarching aspects of safety,
security, and privacy;
characterization of attacks;
and solutions to detecting
and mitigating such attacks.
The book begins by
providing an insightful

taxonomy of problems,
challenges and techniques
related to safety, security, and
privacy for CPSs. It then
moves through a thorough
discussion of various control-
based solutions to these
challenges, including
cooperative fault-tolerant and
resilient control and
estimation, detection of
attacks and security metrics,
watermarking and encrypted
control, privacy and a novel
defense approach based on
deception. The book
concludes by discussing risk
management and cyber-
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insurance challenges in CPSs,
and by presenting the future
outlook for this area of
research as a whole. Its wide-
ranging collection of varied
works in the emerging fields
of security and privacy in
networked control systems
makes this book a benefit to
both academic researchers
and advanced practitioners
interested in implementing
diverse applications in the
fields of IoT, cooperative
autonomous vehicles and the
smart cities of the future.
Complexity Challenges in
Cyber Physical Systems

Springer
Applied Cyber-Physical
Systems presents the latest
methods and technologies in
the area of cyber-physical
systems including medical
and biological applications.
Cyber-physical systems
(CPS) integrate computing
and communication
capabilities by monitoring,
and controlling the physical
systems via embedded
hardware and computers.
This book brings together
unique contributions from
renowned experts on cyber-
physical systems research

and education with
applications. It also addresses
the major challenges in CPS,
and then provides a
resolution with various
diverse applications as
examples. Advanced-level
students and researchers
focused on computer science,
engineering and biomedicine
will find this to be a useful
secondary text book or
reference, as will
professionals working in this
field.
Optimal Observation for
Cyber-physical Systems CRC
Press
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An introduction to the
engineering principles of
embedded systems, with a focus
on modeling, design, and
analysis of cyber-physical
systems. The most visible use of
computers and software is
processing information for
human consumption. The vast
majority of computers in use,
however, are much less visible.
They run the engine, brakes,
seatbelts, airbag, and audio
system in your car. They
digitally encode your voice and
construct a radio signal to send
it from your cell phone to a
base station. They command
robots on a factory floor, power

generation in a power plant,
processes in a chemical plant,
and traffic lights in a city. These
less visible computers are called
embedded systems, and the
software they run is called
embedded software. The
principal challenges in
designing and analyzing
embedded systems stem from
their interaction with physical
processes. This book takes a
cyber-physical approach to
embedded systems, introducing
the engineering concepts
underlying embedded systems
as a technology and as a subject
of study. The focus is on
modeling, design, and analysis

of cyber-physical systems, which
integrate computation,
networking, and physical
processes. The second edition
offers two new chapters, several
new exercises, and other
improvements. The book can
be used as a textbook at the
advanced undergraduate or
introductory graduate level and
as a professional reference for
practicing engineers and
computer scientists. Readers
should have some familiarity
with machine structures,
computer programming, basic
discrete mathematics and
algorithms, and signals and
systems.
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Challenges, Opportunities, and
Dimensions of Cyber-Physical
Systems Springer Nature
Offers a one-stop reference on
the application of advanced
modeling and simulation
(M&S) in cyber physical
systems (CPS) engineering This
book provides the state-of-the-
art in methods and
technologies that aim to
elaborate on the modeling and
simulation support to cyber
physical systems (CPS)
engineering across many
sectors such as healthcare,
smart grid, or smart home. It
presents a compilation of
simulation-based methods,

technologies, and approaches
that encourage the reader to
incorporate simulation
technologies in their CPS
engineering endeavors,
supporting management of
complexity challenges in such
endeavors. Complexity
Challenges in Cyber Physical
Systems: Using Modeling and
Simulation (M&S) to Support
Intelligence, Adaptation and
Autonomy is laid out in four
sections. The first section
provides an overview of
complexities associated with the
application of M&S to CPS
Engineering. It discusses M&S
in the context of autonomous

systems involvement within the
North Atlantic Treaty
Organization (NATO). The
second section provides a more
detailed description of the
challenges in applying modeling
to the operation, risk and
design of holistic CPS. The
third section delves in details of
simulation support to CPS
engineering followed by the
engineering practices to
incorporate the cyber element
to build resilient CPS
sociotechnical systems. Finally,
the fourth section presents a
research agenda for handling
complexity in application of
M&S for CPS engineering. In
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addition, this text: Introduces a
unifying framework for
hierarchical co-simulations of
cyber physical systems (CPS)
Provides understanding of the
cycle of macro-level behavior
dynamically arising from
spaciotemporal interactions
between parts at the micro-level
Describes a simulation platform
for characterizing resilience of
CPS Complexity Challenges in
Cyber Physical Systems has
been written for researchers,
practitioners, lecturers, and
graduate students in computer
engineering who want to learn
all about M&S support to
addressing complexity in CPS

and its applications in today’s
and tomorrow’s world.
Heterogeneous Cyber Physical
Systems of Systems Springer
Nature
This book highlights research and
survey articles dedicated to big
data techniques for cyber-physical
system (CPS), which addresses the
close interactions and feedback
controls between cyber
components and physical
components. The book first
discusses some fundamental big
data problems and solutions in
large scale distributed CPSs. The
book then addresses the design
and control challenges in multiple
CPS domains such as vehicular
system, smart city, smart building,
and digital microfluidic biochips.

This book also presents the recent
advances and trends in the
maritime simulation system and
the flood defence system.
Security and Privacy in Cyber-
Physical Systems Springer
This book comprehensively
reviews the cyber security and
privacy issues in transportation
cyber-physical systems
(TCPSs). It examines theories
and various state-of-the-art
technologies and
methodologies. Starting with a
survey of the latest solutions in
TCPSs, it introduces a smart-
transport-system architecture
design based on cyber-physical
systems. It then discusses in
detail the principles and
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metrics of evaluating safety and
privacy in TCPSs and
elaborates the verification and
analysis of secure, robust and
trustworthy TCPSs. Moreover,
it demonstrates the advanced
and novel tools commonly used
in practice by several
researchers. Lastly it provides
an exhaustive case study on the
authentication and attestation
in TCPSs. This book is of
interest not only to readers in
the field of TCPSs, but also to
those in interdisciplinary fields,
such as energy, healthcare, bio-
engineering etc.
Solutions for Cyber-Physical
Systems Ubiquity CRC Press

This book presents new
findings in industrial cyber-
physical system design and
control for various domains,
as well as their social and
economic impacts on society.
Industry 4.0 requires new
approaches in the context of
secure connections, control,
and maintenance of cyber-
physical systems as well as
enhancing their interaction
with humans. The book
focuses on open issues of
cyber-physical system control
and its usage, discussing
implemented breakthrough
systems, models, programs,

and methods that could be
used in industrial processes
for the control, condition
assessment, diagnostics,
prognostication, and
proactive maintenance of
cyber-physical systems.
Further, it addresses the topic
of ensuring the cybersecurity
of industrial cyber-physical
systems and proposes new,
reliable solutions. The
authors also examine the
impact of university courses
on the performance of
industrial complexes, and the
organization of education for
the development of cyber-
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physical systems. The book is
intended for practitioners,
enterprise representatives,
scientists, students, and Ph.D.
and master’s students
conducting research in the
area of cyber-physical system
development and
implementation in various
domains.
Smart Cyber Physical Systems
John Wiley & Sons
Cyber-physical systems (CPSs)
combine cyber capabilities, such
as computation or
communication, with physical
capabilities, such as motion or
other physical processes. Cars,
aircraft, and robots are prime

examples, because they move
physically in space in a way that is
determined by discrete
computerized control algorithms.
Designing these algorithms is
challenging due to their tight
coupling with physical behavior,
while it is vital that these
algorithms be correct because we
rely on them for safety-critical
tasks. This textbook teaches
undergraduate students the core
principles behind CPSs. It shows
them how to develop models and
controls; identify safety
specifications and critical
properties; reason rigorously
about CPS models; leverage multi-
dynamical systems
compositionality to tame CPS
complexity; identify required

control constraints; verify CPS
models of appropriate scale in
logic; and develop an intuition for
operational effects. The book is
supported with homework
exercises, lecture videos, and
slides.
Cybersecurity and Privacy in
Cyber Physical Systems
Springer
Cyber-physical systems
(CPS) can be defined as
systems in which physical
objects are represented in
the digital world and
integrated with computation,
storage, and communication
capabilities and are
connected to each other in a
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network. The goal in the use
of the CPS is integrating the
dynamics of the physical
processes with those of the
software and networking,
providing abstractions and
modelling, design, and
analysis techniques for the
integrated whole. The notion
of CPS is linked to concepts
of robotics and sensor
networks with intelligent
systems proper of
computational intelligence
leading the pathway. Recent
advances in science and
engineering improve the link
between computational and

physical elements by means of
intelligent systems, increasing
the adaptability, autonomy,
efficiency, functionality,
reliability, safety, and
usability of cyber-physical
systems. The potential of
cyber-physical systems will
spread to several directions,
including but not limited to
intervention, precision
manufacturing, operations in
dangerous or inaccessible
environments, coordination,
efficiency, Maintenance 4.0,
and augmentation of human
capabilities. Design,
Applications, and

Maintenance of Cyber-
Physical Systems gives
insights about CPS as tools
for integrating the dynamics
of the physical processes with
those of software and
networking, providing
abstractions and modelling,
design, and analysis
techniques for their smart
manufacturing
interoperation. The book will
have an impact upon the
research on robotics,
mechatronics, integrated
intelligent multibody systems,
Industry 4.0, production
systems management and
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maintenance, decision
support systems, and
Maintenance 4.0. The
chapters discuss not only the
technologies involved in CPS
but also insights into how
they are used in various
industries. This book is ideal
for engineers, practitioners,
researchers, academicians,
and students who are
interested in a deeper
understanding of cyber-
physical systems (CPS), their
design, application, and
maintenance, with a special
focus on modern technologies
in Industry 4.0 and

Maintenance 4.0.
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