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The essential introduction to the principles and applications of feedback systems—now
fully revised and expanded This textbook covers the mathematics needed to model,
analyze, and design feedback systems. Now more user-friendly than ever, this revised
and expanded edition of Feedback Systems is a one-volume resource for students and
researchers in mathematics and engineering. It has applications across a range of
disciplines that utilize feedback in physical, biological, information, and economic
systems. Karl Åström and Richard Murray use techniques from physics, computer
science, and operations research to introduce control-oriented modeling. They begin
with state space tools for analysis and design, including stability of solutions, Lyapunov
functions, reachability, state feedback observability, and estimators. The matrix
exponential plays a central role in the analysis of linear control systems, allowing a
concise development of many of the key concepts for this class of models. Åström and
Murray then develop and explain tools in the frequency domain, including transfer
functions, Nyquist analysis, PID control, frequency domain design, and robustness.
Features a new chapter on design principles and tools, illustrating the types of
problems that can be solved using feedback Includes a new chapter on fundamental
limits and new material on the Routh-Hurwitz criterion and root locus plots Provides
exercises at the end of every chapter Comes with an electronic solutions manual An
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ideal textbook for undergraduate and graduate students Indispensable for researchers
seeking a self-contained resource on control theory
This book is written for use as a text in an introductory course in control systems. The
classical as well as the state space approach is included and integrated as much as
possible. The first part of the book deals with analysis in the time domain. All the
graphical techniques are presented in one chapter and the latter part of the book deals
with some advanced material. It is intended that the student should already be familiar
with Laplace transformations and have had an introductory course in circuit analysis or
vibration theory. To provide the student with an understanding of correlation concepts in
control theory, a new chapter dealing with stochastic inputs has been added. Also
Appendix\A has been significantly expanded to cover the theory of Laplace transforms
and z-transforms. The book includes worked examples and problems for solution and
an extensive bibliography as a guide for further reading.
In today’s modernized market, many fields are utilizing internet technologies in their
everyday methods of operation. The industrial sector is no different as these
technological solutions have provided several benefits including reduction of costs,
scalability, and efficiency improvements. Despite this, cyber security remains a crucial
risk factor in industrial control systems. The same public and corporate solutions do not
apply to this specific district because these security issues are more complex and
intensive. Research is needed that explores new risk assessment methods and security
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mechanisms that professionals can apply to their modern technological procedures.
Cyber Security of Industrial Control Systems in the Future Internet Environment is a
pivotal reference source that provides vital research on current security risks in critical
infrastructure schemes with the implementation of information and communication
technologies. While highlighting topics such as intrusion detection systems, forensic
challenges, and smart grids, this publication explores specific security solutions within
industrial sectors that have begun applying internet technologies to their current
methods of operation. This book is ideally designed for researchers, system engineers,
managers, networkers, IT professionals, analysts, academicians, and students seeking
a better understanding of the key issues within securing industrial control systems that
utilize internet technologies.
Now in its second edition, this book focuses on practical algorithms for mining data from
even the largest datasets.
The second edition of this well received text continues to provide coherent and
comprehensive coverage of digital signal processing. It is designed for undergraduate
students of Electronics and Communication engineering, Telecommunication
engineering, Electronics and Instrumentation engineering, Electrical and Electronics
engineering, Electronics and Computers engineering, Biomedical engineering and
Medical Electronics engineering. This book will also be useful to AMIE and IETE
students. Written with student-centred, pedagogically-driven approach, the text
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provides a self-contained introduction to the theory of digital signal processing. It covers
topics ranging from basic discrete-time signals and systems, discrete convolution and
correlation, Z-transform and its applications, realization of discrete-time systems,
discrete-time Fourier transform, discrete Fourier series, discrete Fourier transform to
fast Fourier transform. In addition to this, various design techniques for design of IIR
and FIR filters are discussed. Multi-rate digital signal processing and introduction to
digital signal processors and finite word length effects on digital filters are also covered.
All the solved and unsolved problems in this book are designed to illustrate the topics in
a clear way. MATLAB programs and the results for typical examples are also included
at the end of chapters for the benefit of the students. New to This Edition A chapter on
Finite Word Length Effects in Digital Filters Key Features • Numerous worked-out
examples in each chapter • Short questions with answers help students to prepare for
examinations and interviews • Fill in the blanks, review questions, objective type
questions and unsolved problems at the end of each chapter to test the level of
understanding of the subject
This book discusses in-depth role of optimization to optimize the controller parameters
with reference to bio-inspired algorithms. Comparative studies to evaluate the
performance of different optimization techniques in terms of the settling time, overshoot
and undershoot responses of the frequency deviations, tie-line power flow deviations,
and the area control error are included, supported by examples. The book also includes
Page 4/22

Download Ebook Control Systems Engineering By Anand Natrajn Free
different scenarios of the load frequency controller for single area as well as multi-area
thermal power generating unit considering different algorithms. Key Features:
Highlights the importance of tuning the power system controller parameters with
emphasis on bio-inspiration algorithms Provides some applied applications/examples of
the thermal power system Focusses on power system applications based on the
optimization algorithms with different single area and multi-area thermal power systems
Reports different cases on the interconnected power systems with providing optimal
performance by optimizing the controller’s parameters
Since the second edition of this classic text for students and engineers appeared in
1984, the use of computer-aided design software has become an important adjunct to
the study of control system analysis and design. With this in mind the entire text has
been recast, enlarged and updated. In addition the scope of the book has been
extended so that it is suitable for students of mechanical and electrical engineering, as
well as other students of control systems. Many of the classical analytical and graphical
techniques have been retained because of their important conceptual role in
understanding control system design, although the use of computer techniques in their
application is encouraged and emphasized. The concept of a system S has been
highlighted in the text, and various mathematical representations of it by the transfer
function and State equation are carefully examined in early chapters. In discussing
feedback control, the concept of robustness is introduced as a means of studying the
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effect of parameter variation upon system performance. Two new chapters on control
strategies and plant sizing, and on adaptive control, have been added. The chapters on
control system design, discrete time control, and non-linear control systems have been
considerably expanded to cover such matters as pole-placement design using state
space methods, digital compensators, and Popov stability methods of analysis. Dr D K
Anand is both a Professor and Chairman of the Department of Mechanical Engineering
at the University of Maryland, USA. Dr Anand has consulted widely in systems analysis
for the US Government and for industry, and is a prominent author on control and
engineering subjects. Dr R B Zmood is the Control Discipline Leader in the Department
of Electrical Engineering at Royal Melbourne Institute of Technology, Australia. He has
consulted widely both in Australia and in the USA on the industrial and military
applications of control systems.
Machine Vision systems combine image processing with industrial automation. One of the
primary areas of application of Machine Vision in the Industry is in the area of Quality Control.
Machine vision provides fast, economic and reliable inspection that improves quality as well as
business productivity. Building machine vision applications is a challenging task as each
application is unique, with its own requirements and desired outcome. A Guide to Machine
Vision in Quality Control follows a practitioner’s approach to learning machine vision. The
book provides guidance on how to build machine vision systems for quality inspections.
Practical applications from the Industry have been discussed to provide a good understanding
of usage of machine vision for quality control. Real-world case studies have been used to
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explain the process of building machine vision solutions. The book offers comprehensive
coverage of the essential topics, that includes: Introduction to Machine Vision Fundamentals of
Digital Images Discussion of various machine vision system components Digital image
processing related to quality control Overview of automation The book can be used by
students and academics, as well as by industry professionals, to understand the fundamentals
of machine vision. Updates to the on-going technological innovations have been provided with
a discussion on emerging trends in machine vision and smart factories of the future. Sheila
Anand is a PhD graduate and Professor at Rajalakshmi Engineering College, Chennai, India.
She has over three decades of experience in teaching, consultancy and research. She has
worked in the software industry and has extensive experience in development of software
applications and in systems audit of financial, manufacturing and trading organizations. She
guides Ph.D. aspirants and many of her research scholars have since been awarded their
doctoral degree. She has published many papers in national and international journals and is a
reviewer for several journals of repute. L Priya is a PhD graduate working as Associate
Professor and Head, Department of Information Technology at Rajalakshmi Engineering
College, Chennai, India. She has nearly two decades of teaching experience and good
exposure to consultancy and research. She has delivered many invited talks, presented papers
and won several paper awards in International Conferences. She has published several papers
in International journals and is a reviewer for SCI indexed journals. Her areas of interest
include Machine Vision, Wireless Communication and Machine Learning.
The aim of this book is to provide a platform to academicians, practitioners, and researchers to
understand current and future trends in software reliability growth modeling. Emphasis will be
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on qualitative work relevant to the theme with particular importance given to mathematical
modeling for software reliability and various methods and applications of multi attributed
decision making in governing the software performance. Presents software quality and security
models Offers reliability analysis, assurance techniques for software systems Covers
methodologies, tools, and practical applications of software reliability modeling and testing
resources Includes robust reliability design techniques, diagnostic, and decision support
Discusses stochastic modelling for software systems
The Fourth edition of this well-received text continues to provide coherent and comprehensive
coverage of digital circuits. It is designed for the undergraduate students pursuing courses in
areas of engineering disciplines such as Electrical and Electronics, Electronics and
Communication, Electronics and Instrumentation, Telecommunications, Medical Electronics,
Computer Science and Engineering, Electronics, and Computers and Information Technology.
It is also useful as a text for MCA, M.Sc. (Electronics) and M.Sc. (Computer Science) students.
Appropriate for self study, the book is useful even for AMIE and grad IETE students. Written in
a student-friendly style, the book provides an excellent introduction to digital concepts and
basic design techniques of digital circuits. It discusses Boolean algebra concepts and their
application to digital circuitry, and elaborates on both combinational and sequential circuits. It
provides numerous fully worked-out, laboratory tested examples to give students a solid
grounding in the related design concepts. It includes a number of short questions with
answers, review questions, fill in the blanks with answers, multiple choice questions with
answers and exercise problems at the end of each chapter.
Stock management and control is a critical element to the success and overall financial wellPage 8/22
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being of an organization. Through the application of innovative practices and technology,
businesses are now able to effectively monitor their operations and manage their inventory by
evaluating sales patterns and customer preferences. The Handbook of Research on Promoting
Business Process Improvement Through Inventory Control Techniques is a critical scholarly
resource that examines optimization techniques, data mining concepts, and genetic algorithms
to manage inventory control. Featuring coverage on a broad range of topics such as logistics
and supply chain management, stochastic inventory modelling, and inventory management in
healthcare, this book is geared towards academicians, practitioners, and researchers seeking
various research methods to get optimal ordering policy.
The authors apply the 3P Kaizen Breakthrough in management to manufacturing,
demonstrating how to increase production and use the internet effectively.
This book gathers selected papers presented at the 2nd International Conference on
Computing, Communications and Data Engineering, held at Sri Padmavati Mahila
Visvavidyalayam, Tirupati, India from 1 to 2 Feb 2019. Chiefly discussing major issues and
challenges in data engineering systems and computer communications, the topics covered
include wireless systems and IoT, machine learning, optimization, control, statistics, and social
computing.
In this day and age everything around us is automatic and our desire to automate more stuff is
only increasing. Control systems finds its applications in everything you can possibly think of.
The concept of Control system plays an important role in the working of, everything from home
appliances to guided missiles to self-driving cars. These are just the examples of Control
systems we create. Control systems also exist in nature. Within our own body, there are
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numerous control systems, such as the pancreas, which regulate our blood sugar. In the most
abstract sense it is possible to consider every physical object a control system. Hence from an
engineering perspective, it is absolutely crucial to be familiar with the analysis and designing
methods of such Control systems. Control systems is one of those subjects that go beyond a
particular branch of engineering. Control systems find its application in Mechanical, Electrical,
Electronics, Civil Engineering and many other branches of engineering. Although this book is
written in an Electrical engineering context, we are sure that others can also easily follow the
topics and learn a thing or two about Control systems.In this book we provide a concise
introduction into classical Control theory. A basic knowledge of Calculus and some Physics are
the only prerequisites required to follow the topics discussed in the book. In this book, We've
tried to explain the various fundamental concepts of Control Theory in an intuitive manner with
minimum math. Also, We've tried to connect the various topics with real life situations wherever
possible. This way even first timers can learn the basics of Control systems with minimum
effort. Hopefully the students will enjoy this different approach to Control Systems. The various
concepts of the subject are arranged logically and explained in a simple reader-friendly
language with MATLAB examples.This book is not meant to be a replacement for those
standard Control systems textbooks, rather this book should be viewed as an introductory text
for beginners to come in grips with advanced level topics covered in those books. This book
will hopefully serve as inspiration to learn Control systems in greater depths.

Focuses on the first control systems course of BTech, JNTU, this book helps the
student prepare for further studies in modern control system design. It offers a
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profusion of examples on various aspects of study.
Designed as a textbook for undergraduate students pursuing courses in Electrical
Engineering, Electrical and Electronics Engineering, Instrumentation and Control
Engineering, and Electronics and Communication Engineering, this book explains
the fundamental concepts and design principles of advanced control systems in
an understandable manner. The book deals with the various types of state space
modelling, characteristic equations, eigenvalues and eigenvectors including the
design of the linear systems applying the pole placement technique. It provides
step-by-step solutions to state equations and discusses the stability analysis and
design of nonlinear control systems applying the phase plane technique, Routh’s
criteria, Bode plot, Nyquist plot, Lyapunov’s and function methods. Furthermore,
it also introduces the sampled-data control systems explaining the z-transforms
and inverse z-transforms. The text is supported with a large number of illustrative
examples and review questions to reinforce the student’s understanding of the
concepts.
CONTROL SYSTEMSPHI Learning Pvt. Ltd.
Control Systems: Theory and Applications contains a comprehensive coverage of
the subject ranging from conventional control to modern control including nonlinear control, digital control systems and applications of fuzzy logic. Emphasis
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has been laid on the pedagogical aspects of the subject.
At the heart of the optimization domain are mathematical modeling of the
problem and the solution methodologies. The problems are becoming larger and
with growing complexity. Such problems are becoming cumbersome when
handled by traditional optimization methods. This has motivated researchers to
resort to artificial intelligence (AI)-based, nature-inspired solution methodologies
or algorithms. The Handbook of AI-based Metaheuristics provides a wide-ranging
reference to the theoretical and mathematical formulations of metaheuristics,
including bio-inspired, swarm-based, socio-cultural, and physics-based methods
or algorithms; their testing and validation, along with detailed illustrative solutions
and applications; and newly devised metaheuristic algorithms. This will be a
valuable reference for researchers in industry and academia, as well as for all
Master’s and PhD students working in the metaheuristics and applications
domains.
This book provides the latest research advances in the field of system reliability
assurance and engineering. It contains reference material for applications of
reliability in system engineering, offering a theoretical sound background with
adequate numerical illustrations. Included are concepts pertaining to reliability
analysis, assurance techniques and methodologies, tools, and practical
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applications of system reliability modeling and allocation. The collection
discusses various soft computing techniques like artificial intelligence and particle
swarm optimization approach for reliability assessment. Importance of
differentiating between the optimal release time and testing stop time of the
software has been explicitly discussed and presented in the book. Features:
Creates understanding of the costs associated with complex systems Covers
reliability measurement of engineering systems Incorporates an efficient effortbased expenditure policy incorporating cost and reliability criteria Provides
information for optimal testing stop and release time of software system Presents
software performance and security layout Addresses reliability prediction and its
maintenance through advanced analytics techniques Overall, System Reliability
Management: Solutions and Techniques is a collaborative and interdisciplinary
approach for better communication of problems and solutions to increase the
performance of the system for better utilization and resource management.
This book covers the theory and mathematics needed to understand the
concepts in control system design. Chapter 1 deals with compensation network
design. Nonlinear control systems, including phase-plane analysis and the Delta
method are presented in chapter 2. The analysis and design aspects based on
the state variable approach are presented in Chapter 3. The discrete time control
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systems form the basis for the study of digital control systems in Chapter 4,
covering the frequency response, root locus analysis, and stability considerations
for discrete-time control systems. The stability analysis based on the Lyapunov
method is given in chapter 5. The appendices include two US government
articles on industrial control systems (NIST) and the control system design for a
solar energy storage system (U.S. Dept. of Energy). Concepts in the text are
supported by numerical examples. Features: • Covers the theory and
mathematics needed to understand the concepts in control system design •
Includes two U.S. government articles on industrial control systems (NIST) and
the control system design for a solar energy storage system (U.S. Department of
Energy)
Due to increasing industry 4.0 practices, massive industrial process data is now
available for researchers for modelling and optimization. Artificial Intelligence methods
can be applied to the ever-increasing process data to achieve robust control against
foreseen and unforeseen system fluctuations. Smart computing techniques, machine
learning, deep learning, computer vision, for example, will be inseparable from the
highly automated factories of tomorrow. Effective cybersecurity will be a must for all
Internet of Things (IoT) enabled work and office spaces. This book addresses
metaheuristics in all aspects of Industry 4.0. It covers metaheuristic applications in IoT,
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cyber physical systems, control systems, smart computing, artificial intelligence, sensor
networks, robotics, cybersecurity, smart factory, predictive analytics and more. Key
features: Includes industrial case studies. Includes chapters on cyber physical systems,
machine learning, deep learning, cybersecurity, robotics, smart manufacturing and
predictive analytics. surveys current trends and challenges in metaheuristics and
industry 4.0. Metaheuristic Algorithms in Industry 4.0 provides a guiding light to
engineers, researchers, students, faculty and other professionals engaged in exploring
and implementing industry 4.0 solutions in various systems and processes.
The New York Times bestselling, groundbreaking investigation of how the global elite's
efforts to "change the world" preserve the status quo and obscure their role in causing
the problems they later seek to solve. An essential read for understanding some of the
egregious abuses of power that dominate today’s news. Former New York Times
columnist Anand Giridharadas takes us into the inner sanctums of a new gilded age,
where the rich and powerful fight for equality and justice any way they can--except
ways that threaten the social order and their position atop it. We see how they rebrand
themselves as saviors of the poor; how they lavishly reward "thought leaders" who
redefine "change" in winner-friendly ways; and how they constantly seek to do more
good, but never less harm. We hear the limousine confessions of a celebrated
foundation boss; witness an American president hem and haw about his plutocratic
benefactors; and attend a cruise-ship conference where entrepreneurs celebrate their
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own self-interested magnanimity. Giridharadas asks hard questions: Why, for example,
should our gravest problems be solved by the unelected upper crust instead of the
public institutions it erodes by lobbying and dodging taxes? He also points toward an
answer: Rather than rely on scraps from the winners, we must take on the grueling
democratic work of building more robust, egalitarian institutions and truly changing the
world. A call to action for elites and everyday citizens alike.
This book presents novel algorithms for designing Discrete-Time Sliding Mode
Controllers (DSMCs) for Networked Control Systems (NCSs) with both types of
fractional delays namely deterministic delay and random delay along with different
packet loss conditions such as single packet loss and multiple packet loss that occur
within the sampling period. Firstly, the switching type and non-switching type algorithms
developed for the deterministic type fractional delay where the delay is compensated
using Thiran’s approximation technique. A modified discrete-time sliding surface is
proposed to derive the discrete-time sliding mode control algorithms. The algorithm is
further extended for the random fractional delay with single packet loss and multiple
packet loss situations. The random fractional delay is modelled using Poisson’s
distribution function and packet loss is modelled by means of Bernoulli’s function. The
condition for closed loop stability in all above situations are derived using the Lyapunov
function. Lastly, the efficacy of the proposed DSMC algorithms are demonstrated by
extensive simulations and also experimentally validated on a servo system.
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This book comprises the select proceedings of the ETAEERE 2016 conference. The
book aims to shed light on different systems or machines along with their complex
operation, behaviors, and linear–nonlinear relationship in different environments. It
covers problems of multivariable control systems and provides the necessary
background for performing research in the field of control and automation. Aimed at
helping readers understand the classical and modern design of different intelligent
automated systems, the book presents coverage on the control of linear and nonlinear
systems, intelligent systems, stochastic control, knowledge-based systems
applications, fault diagnosis and tolerant control, real-time control applications, etc. The
contents of this volume will prove useful to researchers and professionals alike.
This comprehensive text on control systems is designed for undergraduate students
pursuing courses in electronics and communication engineering, electrical and
electronics engineering, telecommunication engineering, electronics and
instrumentation engineering, mechanical engineering, and biomedical engineering.
Appropriate for self-study, the book will also be useful for AMIE and IETE students.
Written in a student-friendly readable manner, the book explains the basic
fundamentals and concepts of control systems in a clearly understandable form. It is a
balanced survey of theory aimed to provide the students with an in-depth insight into
system behaviour and control of continuous-time control systems. All the solved and
unsolved problems in this book are classroom tested, designed to illustrate the topics in
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a clear and thorough way. KEY FEATURES : Includes several fully worked-out
examples to help students master the concepts involved. Provides short questions with
answers at the end of each chapter to help students prepare for exams confidently.
Offers fill in the blanks and objective type questions with answers at the end of each
chapter to quiz students on key learning points. Gives chapter-end review questions
and problems to assist students in reinforcing their knowledge.
In Hydraulic City Nikhil Anand explores the politics of Mumbai's water infrastructure to
demonstrate how citizenship emerges through the continuous efforts to control,
maintain, and manage the city's water. Through extensive ethnographic fieldwork in
Mumbai's settlements, Anand found that Mumbai's water flows, not through a static
collection of pipes and valves, but through a dynamic infrastructure built on the relations
between residents, plumbers, politicians, engineers, and the 3,000 miles of pipe that
bind them. In addition to distributing water, the public water network often reinforces
social identities and the exclusion of marginalized groups, as only those actively
recognized by city agencies receive legitimate water services. This form of
recognition—what Anand calls "hydraulic citizenship"—is incremental, intermittent, and
reversible. It provides residents an important access point through which they can make
demands on the state for other public services such as sanitation and education. Tying
the ways Mumbai's poorer residents are seen by the state to their historic, political, and
material relations with water pipes, the book highlights the critical role infrastructures
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play in consolidating civic and social belonging in the city.
This comprehensive text on control systems is designed for undergraduate students
pursuing courses in electronics and communication engineering, electrical and
electronics engineering, telecommunication engineering, electronics and
instrumentation engineering, mechanical engineering, and biomedical engineering.
Appropriate for self-study, the book will also be useful for AMIE and IETE students.
Written in a student-friendly readable manner, the book, now in its Second Edition,
explains the basic fundamentals and concepts of control systems in a clearly
understandable form. It is a balanced survey of theory aimed to provide the students
with an in-depth insight into system behaviour and control of continuous-time control
systems. All the solved and unsolved problems in this book are classroom tested,
designed to illustrate the topics in a clear and thorough way. NEW TO THIS EDITION•
One new chapter on Digital control systems• Complete answers with figures• Root
locus plots and Nyquist plots redrawn as per MATLAB output• MATLAB programs at
the end of each chapter• Glossary at the end of chapters KEY FEATURES• Includes
several fully worked-out examples to help students master the concepts involved. •
Provides short questions with answers at the end of each chapter to help students
prepare for exams confidently.• Offers fill in the blanks and objective type questions
with answers at the end of each chapter to quiz students on key learning points.• Gives
chapter-end review questions and problems to assist students in reinforcing their
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knowledge. Solution Manual is available for adopting faculty.
This volume chronicles the 16th Annual Conference on System Engineering Research (CSER)
held on May 8-9, 2018 at the University of Virginia, Charlottesville, Virginia, USA. The CSER
offers researchers in academia, industry, and government a common forum to present,
discuss, and influence systems engineering research. It provides access to forward?looking
research from across the globe, by renowned academicians as well as perspectives from
senior industry and government representatives. Co?founded by the University of Southern
California and Stevens Institute of Technology in 2003, CSER has become the preeminent
event for researchers in systems engineering across the globe. Topics include though are not
limited to the following: Systems in context: · Formative methods: requirements · Integration,
deployment, assurance · Human Factors · Safety and Security Decisions/ Control & Design;
Systems Modeling: · Optimization, Multiple Objectives, Synthesis · Risk and resiliency ·
Collaborative autonomy · Coordination and distributed decision-making Prediction: ·
Prescriptive modeling; state estimation · Stochastic approximation, stochastic optimization and
control Integrative Data engineering: · Sensor Management · Design of Experiments
This rigorous—yet accessible—book integrates frequent realistic examples throughout its
presentation of control systems engineering. KEY TOPICS: By exploiting the remarkable
capabilities of today's computers and programming techniques, the authors describe
methodologies for reducing computational difficulties and improving insight into essential areas
of study. Coverage reflects the needs of today's practicing engineers by including such topics
as the simulation of commonly observed nonlinear phenomena and the design of discreteevent control systems.
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The book presents recent trends and solutions to help healthcare sectors and medical staff
protect themselves and others and limit the spread of the COVID-19. The book also presents
the problems and challenges researchers and academics face in tackling this monumental
task. Topics include: Unmanned Aerial Vehicle (UAV) or drones that can be used to detect
infected people in different areas; robots used in fighting the COVID-19 by protecting workers
and staff dealing with infected people; blockchain technology that secures sensitive
transactions in strict confidentiality. With contributions from experts from around the world, this
book aims to help those creating and honing technology to help with this global threat.
I have been a Lean Management Consultant for the past decade and have been asked
interesting questions by my prospects/clients. I’d have to say, the most made statement has
been “Lean only works in the Automotive Industry and is not applicable to our industry…”. This
misconception is what triggered me to write a book on Lean for the various industries that I
consult in, i.e. one book for every industry. This book on the application of LEAN in Apparel
Manufacturing, is my first foray into authoring a book. This book is an attempt to educate its
readers on how to implement the practical aspects of LEAN, on the shopfloor. It begins with
the dissemination of the interrelated elements of the Toyota Production System, the objective
of TPS and its importance in Production Management. The concepts of LEAN and waste
elimination are then explained with an overview of the Seven Types of Manufacturing Wastes.
Value Stream Mapping, a frequently used tool to map the waste, has been elaborated in four
chapters. These chapters explain concepts like Product Family Matrix, KPI definitions, guiding
principles to design a Lean process and the construction of the ‘AS IS’ and the ‘TO BE’
Value Stream Maps. Individual chapters are devoted to the elements of TPS like 5S, Visual
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Management, Skill Management, Process Standardization and Single Minute Exchange of
Dies. These chapters explain the concepts and their application in detail, equipping you with
the required tools and techniques. The chapter on Balanced Score Card and Hoshin Kanri
explains the mechanism of aligning the vision of the factory to the individual objectives. The
chapters on A3 Problem Solving and Quality Management initiate the readers to a scientific
methodology of problem solving. We follow up with chapters on Kanban Systems and WIP
Management in order to get a sense of Pull systems. The chapter on Total Productive
Maintenance lays emphasis on measurement of OEE% and the problem-solving cascade. We
end this book with chapters on Shopfloor Control, sustaining a Lean culture and providing a
Lean Implementation Model for Apparel Manufacturing. I would like to extend my gratitude to
Deepak Mohindra, Chairman, Apparel Resources for his continued support and guidance. My
wife Manali, my daughters Aishwarya & Arya and my mother Padma, have also been my
constant motivators. I would also like to thank my past and current clients for implementing my
advice. This book would be incomplete without mentioning Ashish Grover, who was a great
support during preliminary Lean pilots on the garmenting shopfloor. This book is my tribute to
him. I hope that this book creates more value for you and your organization. Wish you all the
best in your LEAN journey!
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