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Particle Swarm Optimization and Intelligence: Advances and Applications - Parsopoulos,
Konstantinos E. 2010-01-31
"This book presents the most recent and established developments of Particle swarm optimization (PSO)
within a unified framework by noted researchers in the field"--Provided by publisher.
Ant Colony Optimization - Marco Dorigo 2004-06-04
An overview of the rapidly growing field of ant colony optimization that describes theoretical findings, the
major algorithms, and current applications. The complex social behaviors of ants have been much studied
by science, and computer scientists are now finding that these behavior patterns can provide models for
solving difficult combinatorial optimization problems. The attempt to develop algorithms inspired by one
aspect of ant behavior, the ability to find what computer scientists would call shortest paths, has become
the field of ant colony optimization (ACO), the most successful and widely recognized algorithmic technique
based on ant behavior. This book presents an overview of this rapidly growing field, from its theoretical
inception to practical applications, including descriptions of many available ACO algorithms and their uses.
The book first describes the translation of observed ant behavior into working optimization algorithms. The
ant colony metaheuristic is then introduced and viewed in the general context of combinatorial
optimization. This is followed by a detailed description and guide to all major ACO algorithms and a report
on current theoretical findings. The book surveys ACO applications now in use, including routing,
assignment, scheduling, subset, machine learning, and bioinformatics problems. AntNet, an ACO algorithm
designed for the network routing problem, is described in detail. The authors conclude by summarizing the
progress in the field and outlining future research directions. Each chapter ends with bibliographic
material, bullet points setting out important ideas covered in the chapter, and exercises. Ant Colony
Optimization will be of interest to academic and industry researchers, graduate students, and practitioners
who wish to learn how to implement ACO algorithms.
Nature-Inspired Optimization Algorithms - Xin-She Yang 2014-02-17
Nature-Inspired Optimization Algorithms provides a systematic introduction to all major nature-inspired
algorithms for optimization. The book's unified approach, balancing algorithm introduction, theoretical
background and practical implementation, complements extensive literature with well-chosen case studies
to illustrate how these algorithms work. Topics include particle swarm optimization, ant and bee
algorithms, simulated annealing, cuckoo search, firefly algorithm, bat algorithm, flower algorithm, harmony
search, algorithm analysis, constraint handling, hybrid methods, parameter tuning and control, as well as
multi-objective optimization. This book can serve as an introductory book for graduates, doctoral students
and lecturers in computer science, engineering and natural sciences. It can also serve a source of
inspiration for new applications. Researchers and engineers as well as experienced experts will also find it
a handy reference. Discusses and summarizes the latest developments in nature-inspired algorithms with
comprehensive, timely literature Provides a theoretical understanding as well as practical implementation
hints Provides a step-by-step introduction to each algorithm
EngOpt 2018 Proceedings of the 6th International Conference on Engineering Optimization - H.C.
Rodrigues 2018-09-13
The papers in this volume focus on the following topics: design optimization and inverse problems,
numerical optimization techniques,efficient analysis and reanalysis techniques, sensitivity analysis and
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industrial applications. The conference EngOpt brings together engineers, applied mathematicians and
computer scientists working on research, development and practical application of optimization methods in
all engineering disciplines and applied sciences.
Evolutionary Multi-Criterion Optimization - Carlos A. Coello Coello 2005-02-17
This book constitutes the refereed proceedings of the Third International Conference on Evolutionary MultiCriterion Optimization, EMO 2005, held in Guanajuato, Mexico, in March 2005. The 59 revised full papers
presented together with 2 invited papers and the summary of a tutorial were carefully reviewed and
selected from the 115 papers submitted. The papers are organized in topical sections on algorithm
improvements, incorporation of preferences, performance analysis and comparison, uncertainty and noise,
alternative methods, and applications in a broad variety of fields.
Evolutionary Optimization Algorithms - Dan Simon 2013-06-13
A clear and lucid bottom-up approach to the basic principlesof evolutionary algorithms Evolutionary
algorithms (EAs) are a type of artificialintelligence. EAs are motivated by optimization processes that
weobserve in nature, such as natural selection, species migration,bird swarms, human culture, and ant
colonies. This book discusses the theory, history, mathematics, andprogramming of evolutionary
optimization algorithms. Featuredalgorithms include genetic algorithms, genetic programming, antcolony
optimization, particle swarm optimization, differentialevolution, biogeography-based optimization, and
many others. Evolutionary Optimization Algorithms: Provides a straightforward, bottom-up approach that
assists thereader in obtaining a clear—but theoreticallyrigorous—understanding of evolutionary algorithms,
with anemphasis on implementation Gives a careful treatment of recently developedEAs—including
opposition-based learning, artificial fishswarms, bacterial foraging, and many others— and discussestheir
similarities and differences from more well-establishedEAs Includes chapter-end problems plus a solutions
manual availableonline for instructors Offers simple examples that provide the reader with anintuitive
understanding of the theory Features source code for the examples available on the author'swebsite
Provides advanced mathematical techniques for analyzing EAs,including Markov modeling and dynamic
system modeling Evolutionary Optimization Algorithms: Biologically Inspiredand Population-Based
Approaches to Computer Intelligence is anideal text for advanced undergraduate students, graduate
students,and professionals involved in engineering and computer science.
Optimization in Chemical Engineering - Suman Dutta 2016-03-11
Optimization is used to determine the most appropriate value of variables under given conditions. The
primary focus of using optimisation techniques is to measure the maximum or minimum value of a function
depending on the circumstances. This book discusses problem formulation and problem solving with the
help of algorithms such as secant method, quasi-Newton method, linear programming and dynamic
programming. It also explains important chemical processes such as fluid flow systems, heat exchangers,
chemical reactors and distillation systems using solved examples. The book begins by explaining the
fundamental concepts followed by an elucidation of various modern techniques including trust-region
methods, Levenberg–Marquardt algorithms, stochastic optimization, simulated annealing and statistical
optimization. It studies the multi-objective optimization technique and its applications in chemical
engineering and also discusses the theory and applications of various optimization software tools including
LINGO, MATLAB, MINITAB and GAMS.
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Catalytic Reactors - Basudeb Saha 2015-12-18
Catalytic Reactors presents several key aspects of reactor design in Chemical and Process Engineering.
Starting with the fundamental science across a broad interdisciplinary field, this graduate level textbook
offers a concise overview on reactor and process design for students, scientists and practitioners new to the
field. This book aims to collate into a comprehensive and well-informed work of leading researchers from
north America, western Europe and south-east Asia. The editor and international experts discuss state-ofthe-art applications of multifunctional reactors, biocatalytic membrane reactors, micro-flow reactors,
industrial catalytic reactors, micro trickle bed reactors and multiphase catalytic reactors. The use of
catalytic reactor technology is essential for the economic viability of the chemical manufacturing industry.
The importance of Chemical and Process Engineering and efficient design of reactors are another focus of
the book. Especially the combination of advantages from both catalysis and chemical reaction technology
for optimization and intensification as essential factors in the future development of reactors and processes
are discussed. Furthermore, options that can drastically influence reaction processes, e.g. choice of
catalysts, alternative reaction pathways, mass and heat transfer effects, flow regimes and inherent design
of catalytic reactors are reviewed in detail. Focuses on the state-of-the-art applications of catalytic reactors
and optimization in the design and operation of industrial catalytic reactors Insights into transfer of
knowledge from laboratory science to industry For students and researchers in Chemical and Mechanical
Engineering, Chemistry, Industrial Catalysis and practising Engineers
Multi-Objective Optimization using Evolutionary Algorithms - Kalyanmoy Deb 2001-07-05
Evolutionary algorithms are relatively new, but very powerful techniques used to find solutions to many
real-world search and optimization problems. Many of these problems have multiple objectives, which leads
to the need to obtain a set of optimal solutions, known as effective solutions. It has been found that using
evolutionary algorithms is a highly effective way of finding multiple effective solutions in a single simulation
run. Comprehensive coverage of this growing area of research Carefully introduces each algorithm with
examples and in-depth discussion Includes many applications to real-world problems, including engineering
design and scheduling Includes discussion of advanced topics and future research Can be used as a course
text or for self-study Accessible to those with limited knowledge of classical multi-objective optimization
and evolutionary algorithms The integrated presentation of theory, algorithms and examples will benefit
those working and researching in the areas of optimization, optimal design and evolutionary computing.
This text provides an excellent introduction to the use of evolutionary algorithms in multi-objective
optimization, allowing use as a graduate course text or for self-study.
Numerical Modelling and Design of Electrical Machines and Devices - Kay Hameyer 1999-05-21
This text provides an overview of numerical field computational methods and, in particular, of the finite
element method (FEM) in magnetics. Detailed attention is paid to the practical use of the FEM in designing
electromagnetic devices such as motors, transformers and actuators. Based on the authors' extensive
experience of teaching numerical techniques to students and design engineers, the book is ideal for use as
a text at undergraduate and graduate level, or as a primer for practising engineers who wish to learn the
fundamentals and immediately apply these to actual design problems. Contents: Introduction; Computer
Aided Design in Magnetics; Electromagnetic Fields; Potentials and Formulations; Field Computation and
Numerical Techniques; Coupled Field Problems; Numerical Optimisation; Linear System Equation Solvers;
Modelling of Electrostatic and Magnetic Devices; Examples of Computed Models.
An Introduction to Genetic Algorithms - Melanie Mitchell 1998-03-02
Genetic algorithms have been used in science and engineering as adaptive algorithms for solving practical
problems and as computational models of natural evolutionary systems. This brief, accessible introduction
describes some of the most interesting research in the field and also enables readers to implement and
experiment with genetic algorithms on their own. It focuses in depth on a small set of important and
interesting topics—particularly in machine learning, scientific modeling, and artificial life—and reviews a
broad span of research, including the work of Mitchell and her colleagues. The descriptions of applications
and modeling projects stretch beyond the strict boundaries of computer science to include dynamical
systems theory, game theory, molecular biology, ecology, evolutionary biology, and population genetics,
underscoring the exciting "general purpose" nature of genetic algorithms as search methods that can be
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employed across disciplines. An Introduction to Genetic Algorithms is accessible to students and
researchers in any scientific discipline. It includes many thought and computer exercises that build on and
reinforce the reader's understanding of the text. The first chapter introduces genetic algorithms and their
terminology and describes two provocative applications in detail. The second and third chapters look at the
use of genetic algorithms in machine learning (computer programs, data analysis and prediction, neural
networks) and in scientific models (interactions among learning, evolution, and culture; sexual selection;
ecosystems; evolutionary activity). Several approaches to the theory of genetic algorithms are discussed in
depth in the fourth chapter. The fifth chapter takes up implementation, and the last chapter poses some
currently unanswered questions and surveys prospects for the future of evolutionary computation.
Algorithms for Optimization - Mykel J. Kochenderfer 2019-03-12
A comprehensive introduction to optimization with a focus on practical algorithms for the design of
engineering systems. This book offers a comprehensive introduction to optimization with a focus on
practical algorithms. The book approaches optimization from an engineering perspective, where the
objective is to design a system that optimizes a set of metrics subject to constraints. Readers will learn
about computational approaches for a range of challenges, including searching high-dimensional spaces,
handling problems where there are multiple competing objectives, and accommodating uncertainty in the
metrics. Figures, examples, and exercises convey the intuition behind the mathematical approaches. The
text provides concrete implementations in the Julia programming language. Topics covered include
derivatives and their generalization to multiple dimensions; local descent and first- and second-order
methods that inform local descent; stochastic methods, which introduce randomness into the optimization
process; linear constrained optimization, when both the objective function and the constraints are linear;
surrogate models, probabilistic surrogate models, and using probabilistic surrogate models to guide
optimization; optimization under uncertainty; uncertainty propagation; expression optimization; and
multidisciplinary design optimization. Appendixes offer an introduction to the Julia language, test functions
for evaluating algorithm performance, and mathematical concepts used in the derivation and analysis of the
optimization methods discussed in the text. The book can be used by advanced undergraduates and
graduate students in mathematics, statistics, computer science, any engineering field, (including electrical
engineering and aerospace engineering), and operations research, and as a reference for professionals.
NEURAL NETWORKS, FUZZY LOGIC AND GENETIC ALGORITHM - S. RAJASEKARAN 2003-01-01
This book provides comprehensive introduction to a consortium of technologies underlying soft computing,
an evolving branch of computational intelligence. The constituent technologies discussed comprise neural
networks, fuzzy logic, genetic algorithms, and a number of hybrid systems which include classes such as
neuro-fuzzy, fuzzy-genetic, and neuro-genetic systems. The hybridization of the technologies is
demonstrated on architectures such as Fuzzy-Back-propagation Networks (NN-FL), Simplified Fuzzy
ARTMAP (NN-FL), and Fuzzy Associative Memories. The book also gives an exhaustive discussion of FL-GA
hybridization. Every architecture has been discussed in detail through illustrative examples and
applications. The algorithms have been presented in pseudo-code with a step-by-step illustration of the
same in problems. The applications, demonstrative of the potential of the architectures, have been chosen
from diverse disciplines of science and engineering. This book with a wealth of information that is clearly
presented and illustrated by many examples and applications is designed for use as a text for courses in
soft computing at both the senior undergraduate and first-year post-graduate engineering levels. It should
also be of interest to researchers and technologists desirous of applying soft computing technologies to
their respective fields of work.
Deep Neural Networks for Multimodal Imaging and Biomedical Applications - Suresh, Annamalai
2020-06-26
The field of healthcare is seeing a rapid expansion of technological advancement within current medical
practices. The implementation of technologies including neural networks, multi-model imaging, genetic
algorithms, and soft computing are assisting in predicting and identifying diseases, diagnosing cancer, and
the examination of cells. Implementing these biomedical technologies remains a challenge for hospitals
worldwide, creating a need for research on the specific applications of these computational techniques.
Deep Neural Networks for Multimodal Imaging and Biomedical Applications provides research exploring
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the theoretical and practical aspects of emerging data computing methods and imaging techniques within
healthcare and biomedicine. The publication provides a complete set of information in a single module
starting from developing deep neural networks to predicting disease by employing multi-modal imaging.
Featuring coverage on a broad range of topics such as prediction models, edge computing, and quantitative
measurements, this book is ideally designed for researchers, academicians, physicians, IT consultants,
medical software developers, practitioners, policymakers, scholars, and students seeking current research
on biomedical advancements and developing computational methods in healthcare.
OPTIMIZATION FOR ENGINEERING DESIGN - KALYANMOY DEB 2012-11-18
This well-received book, now in its second edition, continues to provide a number of optimization
algorithms which are commonly used in computer-aided engineering design. The book begins with simple
single-variable optimization techniques, and then goes on to give unconstrained and constrained
optimization techniques in a step-by-step format so that they can be coded in any user-specific computer
language. In addition to classical optimization methods, the book also discusses Genetic Algorithms and
Simulated Annealing, which are widely used in engineering design problems because of their ability to find
global optimum solutions. The second edition adds several new topics of optimization such as design and
manufacturing, data fitting and regression, inverse problems, scheduling and routing, data mining,
intelligent system design, Lagrangian duality theory, and quadratic programming and its extension to
sequential quadratic programming. It also extensively revises the linear programming algorithms section in
the Appendix. This edition also includes more number of exercise problems. The book is suitable for senior
undergraduate/postgraduate students of mechanical, production and chemical engineering. Students in
other branches of engineering offering optimization courses as well as designers and decision-makers will
also find the book useful. Key Features Algorithms are presented in a step-by-step format to facilitate
coding in a computer language. Sample computer programs in FORTRAN are appended for better
comprehension. Worked-out examples are illustrated for easy understanding. The same example problems
are solved with most algorithms for a comparative evaluation of the algorithms.
ELECTRONICS IN MEDICINE AND BIOMEDICAL INSTRUMENTATION - NANDINI K. JOG 2013-02-13
Medical electronics is using vast and varied applications in numerous spheres of human
endeavour—ranging from communication, biomedical engineering to re-creational activities. This book in
its second edition continues to give a detailed insight into the basics of human physiology. It also educates
the readers about the role of electronics in medicine and the various state-of-the-art equipments being used
in hospitals around the world. The text presents the reader with a deep understanding of the human body,
the functions of its various organs, and then moves on to the biomedical instruments used to decipher with
greater precision the signals in relation to the body’s state of well-being. The book incorporates the latest
research and developments in the field of biomedical instrumentation. Numerous diagrams and
photographs of medical instruments make the book visually appealing and interesting. Primarily intended
as a text for the students of Electronics and Instrumenta-tion Engineering and Biomedical Engineering, the
book would also be of immense interest to medical practitioners. New to This Edition
Magnetoencyphalography (MEG) and features of Mediscope software used for medical imaging Topics on
optical fiber transducers, and fiber optic microphones used in MRI scanning Discusses in detail the medical
instruments like colorimeter, spectro-photometer and flame photometry and auto analyzers for the study of
toxic levels in the body Includes a detailed description of pacemakers and defibrillators, and tests like
Phonocardiography, Vector Cardiography, Nuclear stress test, MRI stress test Addition of the procedure of
dialysis, hemodialysis and peritoneal dialysis
Mathematical and computational Models - G. Arulmozhi 2003
Genetic Algorithms in Search, Optimization, and Machine Learning - David Edward Goldberg 1989
A gentle introduction to genetic algorithms. Genetic algorithms revisited: mathematical foundations.
Computer implementation of a genetic algorithm. Some applications of genetic algorithms. Advanced
operators and techniques in genetic search. Introduction to genetics-based machine learning. Applications
of genetics-based machine learning. A look back, a glance ahead. A review of combinatorics and elementary
probability. Pascal with random number generation for fortran, basic, and cobol programmers. A simple
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genetic algorithm (SGA) in pascal. A simple classifier system(SCS) in pascal. Partition coefficient
transforms for problem-coding analysis.
Hybrid Quantum Metaheuristics - Siddhartha Bhattacharyya 2022-05-08
The reference text introduces the principles of quantum mechanics to evolve hybrid metaheuristics-based
optimization techniques useful for real world engineering and scientific problems. The text covers advances
and trends in methodological approaches, theoretical studies, mathematical and applied techniques related
to hybrid quantum metaheuristics and their applications to engineering problems. The book will be
accompanied by additional resources including video demonstration for each chapter. It will be a useful text
for graduate students and professional in the field of electrical engineering, electronics and
communications engineering, and computer science engineering, this text: Discusses quantum mechanical
principles in detail. Emphasizes the recent and upcoming hybrid quantum metaheuristics in a
comprehensive manner. Provides comparative statistical test analysis with conventional hybrid
metaheuristics. Highlights real-life case studies, applications, and video demonstrations.
Evolutionary Optimization - Ruhul Sarker 2006-04-11
Evolutionary computation techniques have attracted increasing att- tions in recent years for solving
complex optimization problems. They are more robust than traditional methods based on formal logics or
mathematical programming for many real world OR/MS problems. E- lutionary computation techniques can
deal with complex optimization problems better than traditional optimization techniques. However, most
papers on the application of evolutionary computation techniques to Operations Research /Management
Science (OR/MS) problems have scattered around in different journals and conference proceedings. They
also tend to focus on a very special and narrow topic. It is the right time that an archival book series
publishes a special volume which - cludes critical reviews of the state-of-art of those evolutionary comtation techniques which have been found particularly useful for OR/MS problems, and a collection of papers
which represent the latest devel- ment in tackling various OR/MS problems by evolutionary computation
techniques. This special volume of the book series on Evolutionary - timization aims at filling in this gap in
the current literature. The special volume consists of invited papers written by leading - searchers in the
field. All papers were peer reviewed by at least two recognised reviewers. The book covers the foundation
as well as the practical side of evolutionary optimization.
NEURAL NETWORKS, FUZZY SYSTEMS AND EVOLUTIONARY ALGORITHMS : SYNTHESIS AND
APPLICATIONS - S. RAJASEKARAN 2017-05-01
The second edition of this book provides a comprehensive introduction to a consortium of technologies
underlying soft computing, an evolving branch of computational intelligence, which in recent years, has
turned synonymous to it. The constituent technologies discussed comprise neural network (NN), fuzzy
system (FS), evolutionary algorithm (EA), and a number of hybrid systems, which include classes such as
neuro-fuzzy, evolutionary-fuzzy, and neuro-evolutionary systems. The hybridization of the technologies is
demonstrated on architectures such as fuzzy backpropagation network (NN-FS hybrid), genetic algorithmbased backpropagation network (NN-EA hybrid), simplified fuzzy ARTMAP (NN-FS hybrid), fuzzy
associative memory (NN-FS hybrid), fuzzy logic controlled genetic algorithm (EA-FS hybrid) and
evolutionary extreme learning machine (NN-EA hybrid) Every architecture has been discussed in detail
through illustrative examples and applications. The algorithms have been presented in pseudo-code with a
step-by-step illustration of the same in problems. The applications, demonstrative of the potential of the
architectures, have been chosen from diverse disciplines of science and engineering. This book, with a
wealth of information that is clearly presented and illustrated by many examples and applications, is
designed for use as a text for the courses in soft computing at both the senior undergraduate and first-year
postgraduate levels of computer science and engineering. It should also be of interest to researchers and
technologists desirous of applying soft computing technologies to their respective fields of work.
GAME THEORY FOR MANAGERS - CHADHA, ALKA 2020-07-01
The new edition of the book has been streamlined for effective reading and clarity. It explains the concepts
of game theory in a way that is easy to understand and will be useful for the students of MBA programmes.
It will help the readers to think strategically in interactions that they may encounter as managers. The book
uses a mix of mathematics and intuitive reasoning for efficient learning outcomes. The case studies dwell
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on diverse issues such as politics, diplomacy, geopolitics, movies, sports, health care, environment, besides
business and economics. Each chapter includes Solved Examples, Summary, Key Words and Exercises. An
Instructor’s Manual is available for professors who adopt this book that includes PowerPoint slides,
answers to select problems given in the text and a variety of multiple-choice questions. The second edition
of the book has expanded the text and included more diagrams for a clearer understanding of concepts
such as mixed strategy games, duopoly games, strategic moves and coalition games. It has also updated
case-studies on current topics including corona virus pandemic, oil crash, trade war, arms race escalation,
etc. TARGET AUDIENCE Management Students
DESIGN OF MACHINE ELEMENTS - KAMLESH PUROHIT 2002-01-01
This thorough and comprehensive textbook on machine elements presents the concepts, procedures, data,
tools, and techniques students need to design safe, efficient and workable mechanical components of
machines. Covering both the conventional design methodology and the new tools such as CAD, optimization
and FEM, design procedures for the most frequently encountered mechanical elements have been
explained in meticulous detail. The text features an abundance of thoroughly worked-out examples, end-ofchapter questions and exercises, and multiple-choice questions, framed to not only enhance students'
learning but also hone their design skills. Well-written and eminently readable, the text is admirably suited
to the needs of undergraduate students in mechanical, production and industrial engineering disciplines.
Fractional Order Systems and Applications in Engineering - Dumitru Baleanu 2022-12-01
Fractional Order Systems and Applications in Engineering presents the use of fractional calculus (calculus
of non-integer order) in the description and modelling of systems and in a range of control design and
practical applications. The book covers the fundamentals of fractional calculus together with some
analytical and numerical techniques, and provides MATLAB® codes for the simulation of fractional-order
control (FOC) systems. The use of fractional calculus can improve and generalize well-established control
methods and strategies. Many different FOC schemes are presented for control and dynamic systems
problems. These extend to the challenging control engineering design problems of robust and nonlinear
control. Practical material relating to a wide variety of applications including, among others, mechatronics,
civil engineering, irrigation and water management, and biological systems is also provided. All the control
schemes and applications are presented with either system simulation results or real experimental results,
or both. Fractional Order Systems and Applications in Engineering introduces readers to the essentials of
FOC and imbues them with a basic understanding of FOC concepts and methods. With this knowledge
readers can extend their use of FOC in other industrial system applications, thereby expanding their range
of disciplines by exploiting this versatile new set of control techniques. Provides the most recent and up-todate developments on the Fractional-order Systems and their analyzing process Integrates recent
advancements of modeling of real phenomena (on Fractional-order Systems) via different-different
mathematical equations with demonstrated applications in numerous seemingly diverse and widespread
fields of science and engineering Provides readers with illustrative examples of how to use the presented
theories of Fractional-order Systems in specific cases with associated MATLAB code
Intelligent and Evolutionary Systems - George Leu 2016-11-08
Over the last two decades the field of Intelligent Systems delivered to human kind significant achievements,
while also facing major transformations. 20 years ago, automation and knowledge-based AI were still the
dominant paradigms fueling the efforts of both researchers and practitioners. Later, 10 years ago,
statistical machine intelligence was on the rise, heavily supported by the digital computing, and led to the
unprecedented advances in and dependence on digital technology. However, the resultant intelligent
systems remained designer-based endeavors and thus, were limited in their true learning and development
abilities. Today, the challenge is to have in place intelligent systems that can develop themselves on behalf
of their creators, and gain abilities with no or limited supervision in the tasks they are meant to perform.
Cognitive development systems, and the supporting cognitive computing are on the rise today, promising
yet other significant achievements for the future of human kind. This book captures this unprecedented
evolution of the field of intelligent systems, presenting a compilation of studies that covers all research
directions in the field over the last two decades, offering to the reader a broad view over the field, while
providing a solid foundation from which outstanding new ideas may emerge.
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Handbook of AI-based Metaheuristics - Anand J. Kulkarni 2021-09-02
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.
Engineering Optimization - S. S. Rao 2000
A Rigorous Mathematical Approach To Identifying A Set Of Design Alternatives And Selecting The Best
Candidate From Within That Set, Engineering Optimization Was Developed As A Means Of Helping
Engineers To Design Systems That Are Both More Efficient And Less Expensive And To Develop New Ways
Of Improving The Performance Of Existing Systems.Thanks To The Breathtaking Growth In Computer
Technology That Has Occurred Over The Past Decade, Optimization Techniques Can Now Be Used To Find
Creative Solutions To Larger, More Complex Problems Than Ever Before. As A Consequence, Optimization
Is Now Viewed As An Indispensable Tool Of The Trade For Engineers Working In Many Different Industries,
Especially The Aerospace, Automotive, Chemical, Electrical, And Manufacturing Industries.In Engineering
Optimization, Professor Singiresu S. Rao Provides An Application-Oriented Presentation Of The Full Array
Of Classical And Newly Developed Optimization Techniques Now Being Used By Engineers In A Wide
Range Of Industries. Essential Proofs And Explanations Of The Various Techniques Are Given In A
Straightforward, User-Friendly Manner, And Each Method Is Copiously Illustrated With Real-World
Examples That Demonstrate How To Maximize Desired Benefits While Minimizing Negative Aspects Of
Project Design.Comprehensive, Authoritative, Up-To-Date, Engineering Optimization Provides In-Depth
Coverage Of Linear And Nonlinear Programming, Dynamic Programming, Integer Programming, And
Stochastic Programming Techniques As Well As Several Breakthrough Methods, Including Genetic
Algorithms, Simulated Annealing, And Neural Network-Based And Fuzzy Optimization Techniques.Designed
To Function Equally Well As Either A Professional Reference Or A Graduate-Level Text, Engineering
Optimization Features Many Solved Problems Taken From Several Engineering Fields, As Well As Review
Questions, Important Figures, And Helpful References.Engineering Optimization Is A Valuable Working
Resource For Engineers Employed In Practically All Technological Industries. It Is Also A Superior Didactic
Tool For Graduate Students Of Mechanical, Civil, Electrical, Chemical And Aerospace Engineering.
Engineering Design Optimization - Joaquim R. R. A. Martins 2021-11-18
Based on course-tested material, this rigorous yet accessible graduate textbook covers both fundamental
and advanced optimization theory and algorithms. It covers a wide range of numerical methods and topics,
including both gradient-based and gradient-free algorithms, multidisciplinary design optimization, and
uncertainty, with instruction on how to determine which algorithm should be used for a given application. It
also provides an overview of models and how to prepare them for use with numerical optimization,
including derivative computation. Over 400 high-quality visualizations and numerous examples facilitate
understanding of the theory, and practical tips address common issues encountered in practical
engineering design optimization and how to address them. Numerous end-of-chapter homework problems,
progressing in difficulty, help put knowledge into practice. Accompanied online by a solutions manual for
instructors and source code for problems, this is ideal for a one- or two-semester graduate course on
optimization in aerospace, civil, mechanical, electrical, and chemical engineering departments.
Optimization in Practice with MATLAB - Achille Messac 2015-03-19
This textbook is designed for students and industry practitioners for a first course in optimization
integrating MATLAB® software.
Multi-objective Evolutionary Algorithms - Sanaz Mostaghim 2005
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Modeling of Chemical Wear - A. Sethuramiah 2015-10-19
Modeling of Chemical Wear is a one-stop resource for students, researchers and professionals seeking
quick and effective tribological evaluations of environmentally friendly and energy efficient products. This
book considers optimizing additive combinations by proper methodology, bridging the gap between theory
and practice. It defines effective approaches to evaluate antiwear chemical additives commonly used in
industry, enhancing the mapping ability of their performance to reduce the extent of full scale evaluations.
Provides full coverage of tribology in four concise chapters, including lubricants and additives and up-andcoming nano-level tribology Offers effective empirical modelling of chemical wear, along with computer
programs relevant to industry standards to help you improve your test methods Outlines effective
methodology for optimization of additive packages, relevant to the present search for eco-friendly
combinations
Handbook of Intelligent Computing and Optimization for Sustainable Development - Mukhdeep Singh
Manshahia 2022-03-15
HANDBOOK OF INTELLIGENT COMPUTING AND OPTIMIZATION FOR SUSTAINABLE DEVELOPMENT
This book provides a comprehensive overview of the latest breakthroughs and recent progress in
sustainable intelligent computing technologies, applications, and optimization techniques across various
industries. Optimization has received enormous attention along with the rapidly increasing use of
communication technology and the development of user-friendly software and artificial intelligence. In
almost all human activities, there is a desire to deliver the highest possible results with the least amount of
effort. Moreover, optimization is a very well-known area with a vast number of applications, from route
finding problems to medical treatment, construction, finance, accounting, engineering, and maintenance
schedules in plants. As far as optimization of real-world problems is concerned, understanding the nature of
the problem and grouping it in a proper class may help the designer employ proper techniques which can
solve the problem efficiently. Many intelligent optimization techniques can find optimal solutions without
the use of objective function and are less prone to local conditions. The 41 chapters comprising the
Handbook of Intelligent Computing and Optimization for Sustainable Development by subject specialists,
represent diverse disciplines such as mathematics and computer science, electrical and electronics
engineering, neuroscience and cognitive sciences, medicine, and social sciences, and provide the reader
with an integrated understanding of the importance that intelligent computing has in the sustainable
development of current societies. It discusses the emerging research exploring the theoretical and practical
aspects of successfully implementing new and innovative intelligent techniques in a variety of sectors,
including IoT, manufacturing, optimization, and healthcare. Audience It is a pivotal reference source for IT
specialists, industry professionals, managers, executives, researchers, scientists, and engineers seeking
current research in emerging perspectives in the field of artificial intelligence in the areas of Internet of
Things, renewable energy, optimization, and smart cities.
Search Methodologies - Edmund K. Burke 2013-10-18
The first edition of Search Methodologies: Introductory Tutorials in Optimization and Decision Support
Techniques was originally put together to offer a basic introduction to the various search and optimization
techniques that students might need to use during their research, and this new edition continues this
tradition. Search Methodologies has been expanded and brought completely up to date, including new
chapters covering scatter search, GRASP, and very large neighborhood search. The chapter authors are
drawn from across Computer Science and Operations Research and include some of the world’s leading
authorities in their field. The book provides useful guidelines for implementing the methods and
frameworks described and offers valuable tutorials to students and researchers in the field. “As I embarked
on the pleasant journey of reading through the chapters of this book, I became convinced that this is one of
the best sources of introductory material on the search methodologies topic to be found. The book’s
subtitle, “Introductory Tutorials in Optimization and Decision Support Techniques”, aptly describes its aim,
and the editors and contributors to this volume have achieved this aim with remarkable success. The
chapters in this book are exemplary in giving useful guidelines for implementing the methods and
frameworks described.” Fred Glover, Leeds School of Business, University of Colorado Boulder, USA “[The
book] aims to present a series of well written tutorials by the leading experts in their fields. Moreover, it
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does this by covering practically the whole possible range of topics in the discipline. It enables students and
practitioners to study and appreciate the beauty and the power of some of the computational search
techniques that are able to effectively navigate through search spaces that are sometimes inconceivably
large. I am convinced that this second edition will build on the success of the first edition and that it will
prove to be just as popular.” Jacek Blazewicz, Institute of Computing Science, Poznan University of
Technology and Institute of Bioorganic Chemistry, Polish Academy of Sciences
Intelligent Control of Robotic Systems - Laxmidhar Behera 2020-04-07
This book illustrates basic principles, along with the development of the advanced algorithms, to realize
smart robotic systems. It speaks to strategies by which a robot (manipulators, mobile robot, quadrotor) can
learn its own kinematics and dynamics from data. In this context, two major issues have been dealt with;
namely, stability of the systems and experimental validations. Learning algorithms and techniques as
covered in this book easily extend to other robotic systems as well. The book contains MATLAB- based
examples and c-codes under robot operating systems (ROS) for experimental validation so that readers can
replicate these algorithms in robotics platforms.
Modelling and Simulation in Science, Technology and Engineering Mathematics - Surajit Chattopadhyay
2018-10-24
This volume contains the peer-reviewed proceedings of the International Conference on Modelling and
Simulation (MS-17), held in Kolkata, India, 4th-5th November 2017, organized by the Association for the
Advancement of Modelling and Simulation Techniques in Enterprises (AMSE, France) in association with
the Institution of Engineering Technology (IET, UK), Kolkata Network. The contributions contained here
showcase some recent advances in modelling and simulation across various aspects of science and
technology. This book brings together articles describing applications of modelling and simulation
techniques in fields as diverse as physics, mathematics, electrical engineering, industrial electronics,
control, automation, power systems, energy and robotics. It includes a special section on mechanical, fuzzy,
optical and opto-electronic control of oscillations. It provides a snapshot of the state of the art in modelling
and simulation methods and their applications, and will be of interest to researchers and engineering
professionals from industry, academia and research organizations.
Mechanics of Materials in Modern Manufacturing Methods and Processing Techniques - Vadim V.
Silberschmidt 2020-04-03
Mechanics of Materials in Modern Manufacturing Methods and Processing Techniques provides a detailed
overview of the latest developments in the mechanics of modern metal forming manufacturing. Focused on
mechanics as opposed to process, it looks at the mechanical behavior of materials exposed to loading and
environmental conditions related to modern manufacturing processes, covering deformation as well as
damage and fracture processes. The book progresses from forming to machining and surface-treatment
processes, and concludes with a series of chapters looking at recent and emerging technologies. Other
topics covered include simulations in autofrettage processes, modeling strategies related to cutting
simulations, residual stress caused by high thermomechanical gradients and pultrusion, as well as the
mechanics of the curing process, forging, and cold spraying, among others. Some non-metallic materials,
such as ceramics and composites, are covered as well. Synthesizes the latest research in the mechanics of
modern metal forming processes Suggests theoretical models and numerical codes to predict mechanical
responses Covers mechanics of shot peening, pultrusion, hydroforming, magnetic pulse forming Considers
applicability of different materials and processes for optimum performance
Evolutionary Multiobjective Optimization - Ajith Abraham 2006-03-30
Evolutionary Multi-Objective Optimization is an expanding field of research. This book brings a collection of
papers with some of the most recent advances in this field. The topic and content is currently very
fashionable and has immense potential for practical applications and includes contributions from leading
researchers in the field. Assembled in a compelling and well-organised fashion, Evolutionary Computation
Based Multi-Criteria Optimization will prove beneficial for both academic and industrial scientists and
engineers engaged in research and development and application of evolutionary algorithm based MCO.
Packed with must-find information, this book is the first to comprehensively and clearly address the issue of
evolutionary computation based MCO, and is an essential read for any researcher or practitioner of the
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technique.
New Trends in Computational Vision and Bio-inspired Computing - S. Smys 2020-09-27
This volume gathers selected, peer-reviewed original contributions presented at the International
Conference on Computational Vision and Bio-inspired Computing (ICCVBIC) conference which was held in
Coimbatore, India, on November 29-30, 2018. The works included here offer a rich and diverse sampling of
recent developments in the fields of Computational Vision, Fuzzy, Image Processing and Bio-inspired
Computing. The topics covered include computer vision; cryptography and digital privacy; machine learning
and artificial neural networks; genetic algorithms and computational intelligence; the Internet of Things;
and biometric systems, to name but a few. The applications discussed range from security, healthcare and
epidemic control to urban computing, agriculture and robotics. In this book, researchers, graduate students
and professionals will find innovative solutions to real-world problems in industry and society as a whole,
together with inspirations for further research.
OPERATIONS RESEARCH - K. RAJAGOPAL 2012-07-07
This comprehensive book provides the students with the basic knowledge of the processes involved in
operations research and discusses the techniques of solutions to problems and their applications in daily
life. Beginning with an overview of the operations research models and decision-making, the book describes
in detail the various optimization techniques such as linear and non-linear programming, integer linear
programming, dynamic programming, genetic programming, and network techniques such as PERT
(program evaluation review technique) and CPM (critical path method). It also explains the transportation
and assignment problems, queuing theory, games theory, sequencing, replacement and capital investment
decisions and inventory. Besides, the book discusses the Monte Carlo simulation techniques for solving
queuing, demand forecasting, inventory and scheduling problems and elaborates on genetic algorithms.
Each mathematical technique is dealt with in two parts. The first part explains the theory underlying the
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methodology of solution to problems. The second part illustrates how the theory is applied to solve different
kinds of problems. This book is designed as a textbook for the undergraduate students of mechanical
engineering, electrical engineering, production and industrial engineering, computer science and
engineering and information technology. Besides, the book will also be useful to the postgraduate students
of production and industrial engineering, computer applications, business administration, commerce,
mathematics and statistics. KEY FEATURES : Includes a large number of solved problems to help students
comprehend the concepts with ease. Gives step-by-step explanation of algorithms by taking problems.
Provides chapter-end exercises to drill the students in self-study.
Data-Driven Evolutionary Modeling in Materials Technology - Nirupam Chakraborti 2022-09-15
Due to efficacy and optimization potential of genetic and evolutionary algorithms, they are used in learning
and modeling especially with the advent of big data related problems. This book presents the algorithms
and strategies specifically associated with pertinent issues in materials science domain. It discusses the
procedures for evolutionary multi-objective optimization of objective functions created through these
procedures and introduces available codes. Recent applications ranging from primary metal production to
materials design are covered. It also describes hybrid modeling strategy, and other common modeling and
simulation strategies like molecular dynamics, cellular automata etc. Features: Focuses on data-driven
evolutionary modeling and optimization, including evolutionary deep learning. Include details on both
algorithms and their applications in materials science and technology. Discusses hybrid data-driven
modeling that couples evolutionary algorithms with generic computing strategies. Thoroughly discusses
applications of pertinent strategies in metallurgy and materials. Provides overview of the major single and
multi-objective evolutionary algorithms. This book aims at Researchers, Professionals, and Graduate
students in Materials Science, Data-Driven Engineering, Metallurgical Engineering, Computational
Materials Science, Structural Materials, and Functional Materials.
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