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Smart Systems

The focus of this book is to cover the fundamentals, methodological
approaches, and diverse applications of smart systems. Smart Systems
discusses important topics such as the Internet of Things—enabled smart
systems, artificial intelligence, ergonomics, digital twin, and quality assurance
frameworks in smart systems. It addresses methodological approaches in
diverse sectors such as service, agriculture, product design, and development.

This book:

e Discusses important concepts such as customer satisfaction, product
design, and product lifestyle management in a comprehensive manner.

e Presents methodological techniques like optimization approaches,
qualitative approaches, and multi-criteria decision-making.

e Examines critical issues, including sustainability, ergonomics, quality
assurance, and accuracy.

e Covers the Internet of Things—enabled smart systems and artificial
intelligence in smart systems.

e Elaborates on management strategies and quality assurance frameworks
for smart systems.

The text is primarily written for senior undergraduate/graduate students and
academic researchers in the fields of mechanical engineering, manufacturing
engineering, industrial engineering, production engineering, and aerospace
engineering.
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Preface

With the advent of interdisciplinary technological approaches and solu-
tions, manufacturing industries as well as research institutes face challenges
in integrating different technologies and diverse components into one sys-
tem. This system approach calls for the design and manufacturing of smart
systems with resilience, reconfigurability, and intelligence, resulting in the
evolution of novel capabilities. These capabilities have significantly changed
the manufacturing ecosystem by addressing environmental, societal, and
economic challenges. The prime objective of this book is to provide a com-
prehensive and effective exchange of information on current developments
and advancements in smart system applications. The book covers a broad
range of topics about smart systems from a multidisciplinary point of view,
starting with its critical review and continuing on smart tools, sustainable
approaches, integration, Industry 4.0 aspects, and strategies in smart sys-
tems and their management. It also covers opportunities, challenges, and
methodological approaches used by smart systems in the field of agriculture
in order to enable growth toward smart agriculture context. It also focuses
on knowledge transfer methodologies, smart design, and development in
other innovative areas like biohumus, aroma culture, ergonomics, the phar-
maceutical industry, and spiritual personality development. The book will
be of interest to researchers, postgraduate students, academicians, practi-
tioners, and engineers working in application areas such as agriculture, the
automobile industry, healthcare, education, and others.
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ABSTRACT

Quality assurance is a key term used in manufacturing industries to ensure the safety, efficacy, stability, reliability, potency, purity, and quality of the products that are
delivered to the customers. It ensures that the final product is physically, chemically, and biologically fit for the purpose for which it is developed. Quality assurance
framework is basically a method to monitor the quality of a process or the product throughout the process i.e., from the selection of raw material till the production of
the required product/drug and prevent mistakes and defects during production and development. Smart systems refer to novel systems or approaches to design and
deliver desired drugs/products with minimum side effects, maximum therapeutic potency, and improved patient compliance/acceptability. Hence, the quality-assured
framework in smart systems is intended to assure that established quality standards of the final product are met when novel approaches are employed in the

development/production of drug delivery systems.
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