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This book, complete with exercises and ANN algorithms, illustrates how ANNs can be used in solving problems in
environmental engineering and the geosciences, and provides the necessary tools to get started using these elegant and
efficient new techniques.
Artificial Neural Nets. Problem Solving Methods7th International Work-Conference on Artificial and Natural Neural
Networks, IWANN 2003, Maó, Menorca, Spain, June 3-6. ProceedingsSpringer Science & Business Media
Though mathematical ideas underpin the study of neural networks, the author presents the fundamentals without the full
mathematical apparatus. All aspects of the field are tackled, including artificial neurons as models of their real
counterparts; the geometry of network action in pattern space; gradient descent methods, including back-propagation;
associative memory and Hopfield nets; and self-organization and feature maps. The traditionally difficult topic of adaptive
resonance theory is clarified within a hierarchical description of its operation. The book also includes several real-world
examples to provide a concrete focus. This should enhance its appeal to those involved in the design, construction and
management of networks in commercial environments and who wish to improve their understanding of network simulator
packages. As a comprehensive and highly accessible introduction to one of the most important topics in cognitive and
computer science, this volume should interest a wide range of readers, both students and professionals, in cognitive
science, psychology, computer science and electrical engineering.
Speech Processing, Recognition and Artificial Neural Networks contains papers from leading researchers and selected
students, discussing the experiments, theories and perspectives of acoustic phonetics as well as the latest techniques in
the field of spe ech science and technology. Topics covered in this book include; Fundamentals of Speech Analysis and
Perceptron; Speech Processing; Stochastic Models for Speech; Auditory and Neural Network Models for Speech; TaskOriented Applications of Automatic Speech Recognition and Synthesis.
This three-volume set LNCS 11139-11141 constitutes the refereed proceedings of the 27th International Conference on
Artificial Neural Networks, ICANN 2018, held in Rhodes, Greece, in October 2018. The 139 full and 28 short papers as
well as 41 full poster papers and 41 short poster papers presented in these volumes was carefully reviewed and selected
from total of 360 submissions. They are related to the following thematic topics: AI and Bioinformatics, Bayesian and
Echo State Networks, Brain Inspired Computing, Chaotic Complex Models, Clustering, Mining, Exploratory Analysis,
Coding Architectures, Complex Firing Patterns, Convolutional Neural Networks, Deep Learning (DL), DL in Real Time
Systems, DL and Big Data Analytics, DL and Big Data, DL and Forensics, DL and Cybersecurity, DL and Social
Networks, Evolving Systems – Optimization, Extreme Learning Machines, From Neurons to Neuromorphism, From
Sensation to Perception, From Single Neurons to Networks, Fuzzy Modeling, Hierarchical ANN, Inference and
Recognition, Information and Optimization, Interacting with The Brain, Machine Learning (ML), ML for Bio Medical
systems, ML and Video-Image Processing, ML and Forensics, ML and Cybersecurity, ML and Social Media, ML in
Engineering, Movement and Motion Detection, Multilayer Perceptrons and Kernel Networks, Natural Language, Object
and Face Recognition, Recurrent Neural Networks and Reservoir Computing, Reinforcement Learning, Reservoir
Computing, Self-Organizing Maps, Spiking Dynamics/Spiking ANN, Support Vector Machines, Swarm Intelligence and
Decision-Making, Text Mining, Theoretical Neural Computation, Time Series and Forecasting, Training and Learning.
This book constitutes the refereed proceedings of the 7th International Conference on Parallel Problem Solving from
Nature,PPSN 2002, held in Granada, Spain in September 2002. The 90 revised full papers presented were carefully
reviewed and selected from 181 submissions. The papers are organized in topical sections on evolutionary algorithms
theory, representation and codification, variation operators, evolutionary techniques and coevolution, multiobjective
optimization, new techniques for evolutionary algorithms, hybrid algorithms, learning classifier systems, implementation
of evolutionary algorithms, applications, and cellular automata and ant colony optimization.
For the first time, this book sets forth the concept and model for a process neural network. You’ll discover how a process
neural network expands the mapping relationship between the input and output of traditional neural networks and greatly
enhances the expression capability of artificial neural networks. Detailed illustrations help you visualize information
processing flow and the mapping relationship between inputs and outputs.
This carefully edited book is putting emphasis on computational and artificial intelligent methods for learning and their relative
applications in robotics, embedded systems, and ICT interfaces for psychological and neurological diseases. The book is a followup of the scientific workshop on Neural Networks (WIRN 2015) held in Vietri sul Mare, Italy, from the 20th to the 22nd of May
2015. The workshop, at its 27th edition became a traditional scientific event that brought together scientists from many countries,
and several scientific disciplines. Each chapter is an extended version of the original contribution presented at the workshop, and
together with the reviewers’ peer revisions it also benefits from the live discussion during the presentation. The content of book is
organized in the following sections. 1. Introduction, 2. Machine Learning, 3. Artificial Neural Networks: Algorithms and models, 4.
Intelligent Cyberphysical and Embedded System, 5. Computational Intelligence Methods for Biomedical ICT in Neurological
Diseases, 6. Neural Networks-Based Approaches to Industrial Processes, 7. Reconfigurable Modular Adaptive Smart Robotic
Systems for Optoelectronics Industry: The White'R Instantiation This book is unique in proposing a holistic and multidisciplinary
approach to implement autonomous, and complex Human Computer Interfaces.
This volume is the first part of the two-volume proceedings of the International C- ference on Artificial Neural Networks (ICANN
2005), held on September 11–15, 2005 in Warsaw, Poland, with several accompanying workshops held on September 15, 2005 at
the Nicolaus Copernicus University, Toru , Poland. The ICANN conference is an annual meeting organized by the European
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Neural Network Society in cooperation with the International Neural Network Society, the Japanese Neural Network Society, and
the IEEE Computational Intelligence Society. It is the premier European event covering all topics concerned with neural networks
and related areas. The ICANN series of conferences was initiated in 1991 and soon became the major European gathering for
experts in those fields. In 2005 the ICANN conference was organized by the Systems Research Institute, Polish Academy of
Sciences, Warsaw, Poland, and the Nicolaus Copernicus Univ- sity, Toru , Poland. From over 600 papers submitted to the regular
sessions and some 10 special c- ference sessions, the International Program Committee selected – after a thorough peer-review
process – about 270 papers for publication. The large number of papers accepted is certainly a proof of the vitality and
attractiveness of the field of artificial neural networks, but it also shows a strong interest in the ICANN conferences.
The volume LNCS 9377 constitutes the refereed proceedings of the 12th International Symposium on Neural Networks, ISNN
2015, held in Jeju, South Korea in October 2015. The 55 revised full papers presented were carefully reviewed and selected from
97 submissions. These papers cover many topics of neural network-related research including intelligent control, neurodynamic
analysis, memristive neurodynamics, computer vision, signal processing, machine learning, and optimization.
Explores the relationships among genetics, human behavior, and culture and argues that evil is a by-product of nature's strategies
for creation
Artificial neural networks and genetic algorithms both are areas of research which have their origins in mathematical models
constructed in order to gain understanding of important natural processes. By focussing on the process models rather than the
processes themselves, significant new computational techniques have evolved which have found application in a large number of
diverse fields. This diversity is reflected in the topics which are subjects of the contributions to this volume. There are contributions
reporting successful applications of the technology to the solution of industrial/commercial problems. This may well reflect the
maturity of the technology, notably in the sense that 'real' users of modelling/prediction techniques are prepared to accept neural
networks as a valid paradigm. Theoretical issues also receive attention, notably in connection with the radial basis function neural
network. Contributions in the field of genetic algorithms reflect the wide range of current applications, including, for example,
portfolio selection, filter design, frequency assignment, tuning of nonlinear PID controllers. These techniques are also used
extensively for combinatorial optimisation problems.
This book introduces a variety of neural network methods for solving differential equations arising in science and engineering. The
emphasis is placed on a deep understanding of the neural network techniques, which has been presented in a mostly heuristic
and intuitive manner. This approach will enable the reader to understand the working, efficiency and shortcomings of each neural
network technique for solving differential equations. The objective of this book is to provide the reader with a sound understanding
of the foundations of neural networks and a comprehensive introduction to neural network methods for solving differential
equations together with recent developments in the techniques and their applications. The book comprises four major sections.
Section I consists of a brief overview of differential equations and the relevant physical problems arising in science and
engineering. Section II illustrates the history of neural networks starting from their beginnings in the 1940s through to the renewed
interest of the 1980s. A general introduction to neural networks and learning technologies is presented in Section III. This section
also includes the description of the multilayer perceptron and its learning methods. In Section IV, the different neural network
methods for solving differential equations are introduced, including discussion of the most recent developments in the field.
Advanced students and researchers in mathematics, computer science and various disciplines in science and engineering will find
this book a valuable reference source.
Originating from models of biological neural systems, artificial neural networks (ANN) are the cornerstones of artificial intelligence
research. Catalyzed by the upsurge in computational power and availability, and made widely accessible with the co-evolution of
software, algorithms, and methodologies, artificial neural networks have had a profound impact in the elucidation of complex
biological, chemical, and environmental processes. Artificial Neural Networks in Biological and Environmental Analysis provides an
in-depth and timely perspective on the fundamental, technological, and applied aspects of computational neural networks.
Presenting the basic principles of neural networks together with applications in the field, the book stimulates communication and
partnership among scientists in fields as diverse as biology, chemistry, mathematics, medicine, and environmental science. This
interdisciplinary discourse is essential not only for the success of independent and collaborative research and teaching programs,
but also for the continued interest in the use of neural network tools in scientific inquiry. The book covers: A brief history of
computational neural network models in relation to brain function Neural network operations, including neuron connectivity and
layer arrangement Basic building blocks of model design, selection, and application from a statistical perspective Neurofuzzy
systems, neuro-genetic systems, and neuro-fuzzy-genetic systems Function of neural networks in the study of complex natural
processes Scientists deal with very complicated systems, much of the inner workings of which are frequently unknown to
researchers. Using only simple, linear mathematical methods, information that is needed to truly understand natural systems may
be lost. The development of new algorithms to model such processes is needed, and ANNs can play a major role. Balancing basic
principles and diverse applications, this text introduces newcomers to the field and reviews recent developments of interest to
active neural network practitioners.
The two-volume set LNCS 2686 and LNCS 2687 constitute the refereed proceedings of the 7th International Work-Conference on Artificial
and Natural Neural Networks, IWANN 2003, held in Maó, Menorca, Spain in June 2003. The 197 revised papers presented were carefully
reviewed and selected for inclusion in the book and address the following topics: mathematical and computational methods in neural
modelling, neurophysiological data analysis and modelling, structural and functional models of neurons, learning and other plasticity
phenomena, complex systems dynamics, cognitive processes and artificial intelligence, methodologies for net design, bio-inspired systems
and engineering, and applications in a broad variety of fields.
A survey of products and research projects in the field of highly parallel, optical and neural computers in the USA. It covers operating
systems, language projects and market analysis, as well as optical computing devices and optical connections of electronic parts.
Learning is one of the most important features of artificial neural networks (ANN). This volume is a representative overview of the most
important ANN learning techniques. The topics covered include connectionist learning procedures, dynamic connections in neural networks,
connectionist recruitment
This is the third in a series of conferences devoted primarily to the theory and applications of artificial neural networks and genetic algorithms.
The first such event was held in Innsbruck, Austria, in April 1993, the second in Ales, France, in April 1995. We are pleased to host the 1997
event in the mediaeval city of Norwich, England, and to carryon the fine tradition set by its predecessors of providing a relaxed and
stimulating environment for both established and emerging researchers working in these and other, related fields. This series of conferences
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is unique in recognising the relation between the two main themes of artificial neural networks and genetic algorithms, each having its origin
in a natural process fundamental to life on earth, and each now well established as a paradigm fundamental to continuing technological
development through the solution of complex, industrial, commercial and financial problems. This is well illustrated in this volume by the
numerous applications of both paradigms to new and challenging problems. The third key theme of the series, therefore, is the integration of
both technologies, either through the use of the genetic algorithm to construct the most effective network architecture for the problem in hand,
or, more recently, the use of neural networks as approximate fitness functions for a genetic algorithm searching for good solutions in an
'incomplete' solution space, i.e. one for which the fitness is not easily established for every possible solution instance.
This book constitutes the thoroughly refereed joint post-proceedings of the 10th Conference of the Spanish Association for Artificial
Intelligence, CAEPIA 2003, and the 5th Conference on Technology Transfer, TTIA 2003, held in San Sebastin, Spain, in November 2003.
The 66 revised full papers presented together with one invited paper were carefully selected during two rounds of reviewing and improvement
from an initial total of 214 submissions. The papers span the entire spectrum of artificial intelligence and advanced applications in various
fields.
Inhaltsangabe:Abstract: In the 1980s research efforts and successes made artificial neural networks popular. Since the 1990s engineers
have been using this foundation for problem solving. But artifiial neural network solutions for "real-world" problems are sometimes hard to find
because of the complexity of the domain and because of the vast number of design attributes the engineer has to deal with. This thesis
provides a structured overview of attributes in the design process of artificial neural networks and reviews technical process models. Current
development methods for artificial neural networks are then reviewed and critiqued. The thesis concludes with a new design and
development method for artificial neural networks. Inhaltsverzeichnis:Table of Contents: List of figuresx List of tablesxi Introduction1 1.Design
attributes in ANN3 1.1ANN models4 1.1.1Node level7 1.1.2Network level9 1.1.3Training level9 1.2Data and data representation10 1.3Global
system design12 1.4Hardware and software implementation13 1.5Characteristics of ANNs15 1.5.1Advantages of ANNs15 1.5.2Limitations
and concerns16 2.Technical process models and engineering methods18 2.1Why use an engineering method?18 2.2Evolutionary model of
engineering discipline20 2.3Overview of technical process models22 2.3.1Taxonomy of technical process models24 2.3.2Prototyping25
2.3.3Incremental method26 2.3.4Strict contractual approach26 2.3.5Deciding on process models and methods26 2.3.6Examples of process
models27 2.3.7Representation of process models27 2.4Quality criteria of process models29 3.Current engineering methods for ANNs30
3.1Why a special method for ANNs?30 3.1.1Are conventional engineering methodologies suitable for ANNs?30 3.2Methods for expert
systems31 3.3System identication methods35 3.4Bailey and Thompson37 3.4.1Criticism43 3.5Medsker and Liebowitz44 3.6Jones and
Franklin45 3.7Schalko47 3.8Karayiannis and Nicolaos48 3.8.1Criticism49 3.9Nelson and Illingworth50 3.9.1Criticism51 3.10Whittington and
Spracklen52 3.10.1Criticism56 3.11Lawrence and Andriola57 3.11.1Criticism58 3.12General criticism of current methodologies58 4.Proposed
design and development method60 4.1Development process61 4.1.1Requirement analysis65 4.1.2Specication68 4.1.3Data and domain
analysis70 4.1.4Architectural design76 4.1.5Detailed ANN design84 4.1.6ANN implementation92 4.1.7Training93 4.1.8Monitoring training94
4.1.9ANN quality [...]
The first ICANNGA conference, devoted to biologically inspired computational paradigms, Neural Net works and Genetic Algorithms, was
held in Innsbruck, Austria, in 1993. The meeting attracted researchers from all over Europe and further afield, who decided that this particular
blend of topics should form a theme for a series of biennial conferences. The second meeting, held in Ales, France, in 1995, carried on the
tradition set in Innsbruck of a relaxed and stimulating environment for the. exchange of ideas. The series has continued in Norwich, UK, in
1997, and Portoroz, Slovenia, in 1999. The Institute of Computer Science, Czech Academy of Sciences, is pleased to host the fifth
conference in Prague. We have chosen the Liechtenstein palace under the Prague Castle as the conference site to enhance the traditionally
good atmosphere of the meeting. There is an inspirational genius loci of the historical center of the city, where four hundred years ago a
fruitful combination of theoretical and empirical method, through the collaboration of Johannes Kepler and Tycho de Brahe, led to the
discovery of the laws of planetary orbits.

Complex-Valued Neural Networks have higher functionality, learn faster and generalize better than their real-valued
counterparts. This book is devoted to the Multi-Valued Neuron (MVN) and MVN-based neural networks. It contains a
comprehensive observation of MVN theory, its learning, and applications. MVN is a complex-valued neuron whose inputs
and output are located on the unit circle. Its activation function is a function only of argument (phase) of the weighted
sum. MVN derivative-free learning is based on the error-correction rule. A single MVN can learn those input/output
mappings that are non-linearly separable in the real domain. Such classical non-linearly separable problems as XOR and
Parity n are the simplest that can be learned by a single MVN. Another important advantage of MVN is a proper
treatment of the phase information. These properties of MVN become even more remarkable when this neuron is used
as a basic one in neural networks. The Multilayer Neural Network based on Multi-Valued Neurons (MLMVN) is an MVNbased feedforward neural network. Its backpropagation learning algorithm is derivative-free and based on the errorcorrection rule. It does not suffer from the local minima phenomenon. MLMVN outperforms many other machine learning
techniques in terms of learning speed, network complexity and generalization capability when solving both benchmark
and real-world classification and prediction problems. Another interesting application of MVN is its use as a basic neuron
in multi-state associative memories. The book is addressed to those readers who develop theoretical fundamentals of
neural networks and use neural networks for solving various real-world problems. It should also be very suitable for Ph.D.
and graduate students pursuing their degrees in computational intelligence.
This book aims to present a viable alternative to the Hopfield Neural Network (HNN) model for analog computation. It is
well known the standard HNN suffers from problems of convergence to local minima, and requirement of a large number
of neurons and synaptic weights. Therefore, improved solutions are needed. The non-linear synapse neural network
(NoSyNN) is one such possibility and is discussed in detail in this book. This book also discusses the applications in
computationally intensive tasks like graph coloring, ranking, and linear as well as quadratic programming. The material in
the book is useful to students, researchers and academician working in the area of analog computation.
The quest for building systems that can function automatically has attracted a lot of attention over the centuries and
created continuous research activities. As users of these systems we have never been satisfied, and demand more from
the artifacts that are designed and manufactured. The current trend is to build autonomous systems that can adapt to
changes in their environment. While there is a lot to be done before we reach this point, it is not possible to separate
manufacturing systems from this trend. The desire to achieve fully automated manufacturing systems is here to stay.
Manufacturing systems of the twenty-first century will demand more flexibility in product design, process planning,
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scheduling and process control. This may well be achieved through integrated software and hardware archi tectures that
generate current decisions based on information collected from manufacturing systems environment, and execute these
decisions by converting them into signals transferred through communication network. Manufacturing technology has not
yet reached this state. However, the urge for achieving this goal is transferred into the term 'Intelligent Systems' that we
started to use more in late 1980s. Knowledge-based systems, our first efforts in this endeavor, were not sufficient to
generate the 'Intelligence' required - our quest still continues. Artificial neural network technology is becoming an integral
part of intelligent manufacturing systems and will have a profound impact on the design of autonomous engineering
systems over the next few years.
This book constitutes the refereed proceedings of the 8th International Workshop on Artificial Neural Networks, IWANN
2005, held in Vilanova i la Geltrú, Barcelona, Spain in June 2005. The 150 revised papers presented - including the
contribution of three invited speakers - were carefully reviewed and selected from 240 submissions for inclusion in the
book and address the following topics: mathematical and theoretical methods, evolutionary computation,
neurocomputational inspired models, learning and adaptation, radial basic functions structures, self-organizing networks
and methods, support vector machines, cellular neural networks, hybrid systems, neuroengineering and hardware
implementations, pattern recognition, perception and robotics and applications in a broad variety of fields.
This book constitutes, together with its compagnion LNCS 1606, the refereed proceedings of the International WorkConference on Artificial and Neural Networks, IWANN'99, held in Alicante, Spain in June 1999. The 91 revised papers
presented were carefully reviewed and selected for inclusion in the book. This volume is devoted to applications of
biologically inspired artificial neural networks in various engineering disciplines. The papers are organized in parts on
artificial neural nets simulation and implementation, image processing, and engineering applications.
This book distils into a single coherent handbook all the essentials of process automation at a depth sufficient for most
practical purposes. The handbook focuses on the knowledge needed to cope with the vast majority of process control
and automation situations. In doing so, a number of sensible balances have been carefully struck between breadth and
depth, theory and practice, classical and modern, technology and technique, information and understanding. A thorough
grounding is provided for every topic. No other book covers the gap between the theory and practice of control systems
so comprehensively and at a level suitable for practicing engineers.
The two-volume set LNCS 3561 and LNCS 3562 constitute the refereed proceedings of the First International WorkConference on the Interplay between Natural and Artificial Computation, IWINAC 2005, held in Las Palmas, Canary
Islands, Spain in June 2005. The 118 revised papers presented are thematically divided into two volumes; the first
includes all the contributions mainly related with the methodological, conceptual, formal, and experimental developments
in the fields of Neurophysiology and cognitive science. The second volume collects the papers related with bioinspired
programming strategies and all the contributions related with the computational solutions to engineering problems in
different application domains.
This volume contains the proceedings of the 12th Italian Workshop on Neural Nets WIRN VIETRI-Ol, jointly organized by the International
Institute for Advanced Scientific Studies "Eduardo R. Caianiello" (IIASS), the Societa Italiana Reti Neuroniche (SIREN), the IEEE NNC Italian
RIG and the Italian SIG of the INNS. Following the tradition of previous years, we invited three foreign scientists to the workshop, Dr. G.
Indiveri and Professors A. Roy and R. Sun, who respectively presented the lectures "Computation in Neuromorphic Analog VLSI Systems",
"On Connectionism and Rule Extraction", "Beyond Simple Rule Extraction: Acquiring Planning Knowledge from Neural Networks" (the last
two papers being part of the special session mentioned below). In addition, a review talk was presented, dealing with a very up-to-date topic:
"NeuroJuzzy Approximator based on Mamdani's Model". A large part of the book contains original contributions approved by referees as oral
or poster presentations, which have been assembled for reading convenience into three sections: Architectures and Algorithms, Image and
Signal Processing, and Applications. The last part of the books contains the papers of the special Session "From Synapses to Rules". Our
thanks go to Prof. B. Apolloni, who organized this section. Furthermore, two sections are dedicated to the memory of two great scientists who
were friends in life, Professors Mark Aizerman and Eduardo R. Caianiello. The editors would like to thank the invited speakers, the review
lecturers and all the contributors whose highly qualified papers helped with the success of the workshop.
Artificial neural networks and genetic algorithms both are areas of research which have their origins in mathematical models constructed in
order to gain understanding of important natural processes. By focussing on the process models rather than the processes themselves,
significant new computational techniques have evolved which have found application in a large number of diverse fields. This diversity is
reflected in the topics which are the subjects of contributions to this volume. There are contributions reporting theoretical developments in the
design of neural networks, and in the management of their learning. In a number of contributions, applications to speech recognition tasks,
control of industrial processes as well as to credit scoring, and so on, are reflected. Regarding genetic algorithms, several methodological
papers consider how genetic algorithms can be improved using an experimental approach, as well as by hybridizing with other useful
techniques such as tabu search. The closely related area of classifier systems also receives a significant amount of coverage, aiming at
better ways for their implementation. Further, while there are many contributions which explore ways in which genetic algorithms can be
applied to real problems, nearly all involve some understanding of the context in order to apply the genetic algorithm paradigm more
successfully. That this can indeed be done is evidenced by the range of applications covered in this volume.
The Km Subject Matter Is A Subset Of Content Taught In The Decision Support Systems Course. This Text Is About Knowledge How To
Capture It, How To Transfer It, How To Share It, And How To Manage It. Awad Takes Students Through A Process-Oriented Examination Of
The Topic, Striking A Balance Between The Behavioral And Technical Aspects Of Knowledge Management And Use It.
This book constitutes the refereed proceedings of the 7th International Conference on Artificial Intelligence and Soft Computing, ICAISC
2004, held in Zakopane, Poland in June 2004. The 172 revised contributed papers presented together with 17 invited papers were carefully
reviewed and selected from 250 submissions. The papers are organized in topical sections on neural networks, fuzzy systems, evolutionary
algorithms, rough sets, soft computing in classification, image processing, robotics, multiagent systems, problems in AI, intelligent control,
modeling and system identification, medical applications, mechanical applications, and applications in various fields.
Designed as an introductory level textbook on Artificial Neural Networks at the postgraduate and senior undergraduate levels in any branch of
engineering, this self-contained and well-organized book highlights the need for new models of computing based on the fundamental
principles of neural networks. Professor Yegnanarayana compresses, into the covers of a single volume, his several years of rich experience,
in teaching and research in the areas of speech processing, image processing, artificial intelligence and neural networks. He gives a masterly
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analysis of such topics as Basics of artificial neural networks, Functional units of artificial neural networks for pattern recognition tasks,
Feedforward and Feedback neural networks, and Archi-tectures for complex pattern recognition tasks. Throughout, the emphasis is on the
pattern processing feature of the neural networks. Besides, the presentation of real-world applications provides a practical thrust to the
discussion.
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