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This book is a comprehensive introduction to LabVIEW
FPGATM, a package allowing the programming of intelligent
digital controllers in field programmable gate arrays (FPGAs)
using graphical code. It shows how both potential difficulties
with understanding and programming in VHDL and the
consequent difficulty and slowness of implementation can be
sidestepped. The text includes a clear theoretical explanation
of fuzzy logic (type 1 and type 2) with case studies that
implement the theory and systematically demonstrate the
implementation process. It goes on to describe basic and
advanced levels of programming LabVIEW FPGA and show
how implementation of fuzzy-logic control in FPGAs improves
system responses. A complete toolkit for implementing fuzzy
controllers in LabVIEW FPGA has been developed with the
book so that readers can generate new fuzzy controllers and
deploy them immediately. Problems and their solutions allow
readers to practice the techniques and to absorb the
theoretical ideas as they arise. Fuzzy Logic Type 1 and Type
2 Based on LabVIEW FPGATM, helps students studying
embedded control systems to design and program those
controllers more efficiently and to understand the benefits of
using fuzzy logic in doing so. Researchers working with
FPGAs find the text useful as an introduction to LabVIEW and
as a tool helping them design embedded systems.
The book includes topics, such as: path planning, avoiding
obstacles, following the path, go-to-goal control, localization,
and visual-based motion control. The theoretical concepts are
illustrated with a developed control architecture with soft
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artificial intelligence methods. The proposed
vision-based motion control strategy involves three stages.
The first stage consists of the overhead camera calibration
and the configuration of the working environment. The
second stage consists of a path planning strategy using
several traditional path planning algorithms and proposed
planning algorithm. The third stage consists of the path
tracking process using previously developed Gauss and
Decision Tree control approaches and the proposed Type-1
and Type-2 controllers. Two kinematic structures are utilized
to acquire the input values of controllers. These are Triangle
Shape-Based Controller Design, which was previously
developed and Distance-Based Triangle Structure that is
used for the first time in conducted experiments. Four
different control algorithms, Type-1 fuzzy logic, Type-2 Fuzzy
Logic, Decision Tree Control, and Gaussian Control have
been used in overall system design. The developed system
includes several modules that simplify characterizing the
motion control of the robot and ensure that it maintains a safe
distance without colliding with any obstacles on the way to
the target. The topics of the book are extremely relevant in
many areas of research, as well as in education in courses in
computer science, electrical and mechanical engineering and
in mathematics at the graduate and undergraduate levels.
This book focuses on the fields of fuzzy logic, bio-inspired
algorithm, especially the differential evolution algorithm and
also considering the fuzzy control area. The main idea is that
these two areas together can help solve various control
problems and to find better results. In this book, the authors
test the proposed method using five benchmark control
problems. First, the water tank, temperature, mobile robot,
and inverted pendulum controllers are considered. For these
4 problems, experimentation was carried out using a Type-1
fuzzy system and an Interval Type-2 system. The last control
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the D.C. motor, for which the experiments were
performed with Type-1, Interval Type-2, and Generalized
Type-2 fuzzy systems. When we use fuzzy systems
combined with the differential evolution algorithm, we can
notice that the results obtained in each of the controllers are
better and with increasing uncertainty, the results are even
better. For this reason, the authors consider in this book the
proposed method using fuzzy systems and the differential
evolution algorithm to improve the fuzzy controllers’ behavior
in complex control problems.
A First Course in Fuzzy Logic, Third Edition continues to
provide the ideal introduction to the theory and applications of
fuzzy logic. This best-selling text provides a firm mathematical
basis for the calculus of fuzzy concepts necessary for
designing intelligent systems and a solid background for
readers to pursue further studies and real-world applications.
New in the Third Edition: A section on type-2 fuzzy sets - a
topic that has received much attention in the past few years
Additional material on copulas and t-norms More discussions
on generalized modus ponens and the compositional rule of
inference Complete revision to the chapter on possibility
theory Significant expansion of the chapter on fuzzy integrals
Many new exercises With its comprehensive updates, this
new edition presents all the background necessary for
students and professionals to begin using fuzzy logic in its
many-and rapidly growing- applications in computer science,
mathematics, statistics, and engineering.
In the beginning of 1983, I came across A. Kaufmann's book
"Introduction to the theory of fuzzy sets" (Academic Press,
New York, 1975). This was my first acquaintance with the
fuzzy set theory. Then I tried to introduce a new component
(which determines the degree of non-membership) in the
definition of these sets and to study the properties of the new
objects so defined. I defined ordinary operations as "n", "U",
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the new sets, but I had began to look more
seriously at them since April 1983, when I defined operators
analogous to the modal operators of "necessity" and
"possibility". The late George Gargov (7 April 1947 - 9
November 1996) is the "god father" of the sets I introduced in fact, he has invented the name "intu itionistic fuzzy",
motivated by the fact that the law of the excluded middle does
not hold for them. Presently, intuitionistic fuzzy sets are an
object of intensive research by scholars and scientists from
over ten countries. This book is the first attempt for a more
comprehensive and complete report on the intuitionistic fuzzy
set theory and its more relevant applications in a variety of
diverse fields. In this sense, it has also a referential character.
Jerry Mendel explains the complete development of fuzzy
logic systems and explores a new methodology to build better
and more intelligent systems. Two case studies are carried
throughout the book to illustrate and expand on the theories
introduced.
This book describes recent advances in the use of fuzzy logic
for the design of hybrid intelligent systems based on natureinspired optimization and their applications in areas such as
intelligent control and robotics, pattern recognition, medical
diagnosis, time series prediction and optimization of complex
problems. Based on papers presented at the North American
Fuzzy Information Processing Society Annual Conference
(NAFIPS 2017), held in Cancun, Mexico from 16 to 18
October 2017, the book is divided into nine main parts, the
first of which first addresses theoretical aspects, and
proposes new concepts and algorithms based on type-1
fuzzy systems. The second part consists of papers on new
concepts and algorithms for type-2 fuzzy systems, and on
applications of type-2 fuzzy systems in diverse areas, such as
time series prediction and pattern recognition. In turn, the
third part contains papers that present enhancements to metaPage 4/24
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on fuzzy logic techniques describing new
nature-inspired optimization algorithms that use fuzzy
dynamic adaptation of parameters. The fourth part presents
emergent intelligent models, which range from quantum
algorithms to cellular automata. The fifth part explores
applications of fuzzy logic in diverse areas of medicine, such
as the diagnosis of hypertension and heart diseases. The
sixth part describes new computational intelligence algorithms
and their applications in different areas of intelligent control,
while the seventh examines the use of fuzzy logic in different
mathematic models. The eight part deals with a diverse range
of applications of fuzzy logic, ranging from environmental to
autonomous navigation, while the ninth covers theoretical
concepts of fuzzy models
Fuzzy Logic Type 1 and Type 2 Based on LabVIEWTM
FPGASpringer

This book offers a multifaceted perspective on fuzzy set
theory, discussing its developments over the last 50
years. It reports on all types of fuzzy sets, from ordinary
to hesitant fuzzy sets, with each one explained by its
own developers, authoritative scientists well known for
their previous works. Highlighting recent theorems and
proofs, the book also explores how fuzzy set theory has
come to be extensively used in almost all branches of
science, including the health sciences, decision science,
earth science and the social sciences alike. It presents a
wealth of real-world sample applications, from routing
problem to robotics, and from agriculture to engineering.
By offering a comprehensive, timely and detailed portrait
of the field, the book represents an excellent reference
guide for researchers, lecturers and postgraduate
students pursuing research on new fuzzy set extensions.
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comprises papers on diverse aspects of fuzzy
logic, neural networks, and nature-inspired optimization
meta-heuristics and their application in various areas
such as intelligent control and robotics, pattern
recognition, medical diagnosis, time series prediction
and optimization of complex problems. The book is
organized into seven main parts, each with a collection
of papers on a similar subject. The first part presents
new concepts and algorithms based on type-2 fuzzy
logic for dynamic parameter adaptation in metaheuristics. The second part discusses network theory
and applications, and includes papers describing
applications of neural networks in diverse areas, such as
time series prediction and pattern recognition. The third
part addresses the theory and practice of meta-heuristics
in different areas of application, while the fourth part
describes diverse fuzzy logic applications in the control
area, which can be considered as intelligent controllers.
The next two parts explore applications in areas, such as
time series prediction, and pattern recognition and new
optimization and evolutionary algorithms and their
applications respectively. Lastly, the seventh part
addresses the design and application of different hybrid
intelligent systems.
This carefully edited book presents an up-to-date state of
current research in the use of fuzzy sets and their
extensions. It pays particular attention to foundation
issues and to their application to four important areas
where fuzzy sets are seen to be an important tool for
modeling and solving problems. The book’s 34 chapters
deal with the subject with clarity and effectiveness. They
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review papers introducing some nonstandard representations
Type-2 fuzzy sets extend both ordinary and intervalvalued fuzzy sets to allow distributions, rather than single
values, as degrees of membership. Computations with
these truth values are governed by the truth value
algebra of type-2 fuzzy sets. The Truth Value Algebra of
Type-2 Fuzzy Sets: Order Convolutions of Functions on
the Unit Interval explores the fundamental properties of
this algebra and the role of these properties in
applications. Accessible to anyone with a standard
undergraduate mathematics background, this selfcontained book offers several options for a one- or twosemester course. It covers topics increasingly used in
fuzzy set theory, such as lattice theory, analysis,
category theory, and universal algebra. The book
discusses the basics of the type-2 truth value algebra, its
subalgebra of convex normal functions, and their
applications. It also examines the truth value algebra
from a more algebraic and axiomatic view.
Fuzzy Logic: A Practical Approach focuses on the
processes and approaches involved in fuzzy logic,
including fuzzy sets, numbers, and decisions. The book
first elaborates on fuzzy numbers and logic, fuzzy
systems on the job, and Fuzzy Knowledge Builder.
Discussions focus on formatting the knowledge base for
an inference engine, personnel detection system, using a
knowledge base in an inference engine, fuzzy business
systems, industrial fuzzy systems, fuzzy sets and
numbers, and quantifying word-based rules. The text
then elaborates on designing a fuzzy decision and Fuzzy
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for complex situations. Topics include
origins of cognitive maps, Fuzzy Thought Amplifier,
training a map to predict the future, introducing the Fuzzy
Decision Maker, and merging interests. The publication
takes a look at fuzzy associative memory, fuzzy sets as
hypercube points, and disk files and descriptions,
including Fuzzy Thought Amplifier, Fuzzy Decision
Maker, and composing and creating a memory. The text
is a valuable source of data for researchers interested in
fuzzy logic.
Annotation This volume constitutes the refereed
proceedings of the 8th International Workshop on Fuzzy
Logic and Applications held in Palermo, Italy in June
2009. The papers are organized in topical sections on
fuzzy set theory, intuitionistic fuzzy sets, fuzzy
classification and clustering, fuzzy image processing and
analysis, and fuzzy systems.
This book presents the synthesis and analysis of fuzzy
controllers and its application to a class of mechanical
systems. It mainly focuses on the use of type-2 fuzzy
controllers to account for disturbances known as hard or
nonsmooth nonlinearities. The book, which summarizes
the authors’ research on type-2 fuzzy logic and control
of mechanical systems, presents models, simulation and
experiments towards the control of servomotors with
dead-zone and Coulomb friction, and the control of both
wheeled mobile robots and a biped robot. Closed-loop
systems are analyzed in the framework of smooth and
nonsmooth Lyapunov functions.
Fuzzy set and logic theory suggest that all natural
language linguistic expressions are imprecise and must
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as a matter of degree. But in general
membership degree is an imprecise notion which
requires that Type 2 membership degrees be considered
in most applications related to human decision making
schemas. Even if the membership functions are
restricted to be Type1, their combinations generate an
interval – valued Type 2 membership. This is part of the
general result that Classical equivalences breakdown in
Fuzzy theory. Thus all classical formulas must be
reassessed with an upper and lower expression that are
generated by the breakdown of classical formulas. Key
features: - Ontological grounding - Epistemological
justification - Measurement of Membership - Breakdown
of equivalences - FDCF is not equivalent to FCCF Fuzzy Beliefs - Meta-Linguistic axioms - Ontological
grounding - Epistemological justification - Measurement
of Membership - Breakdown of equivalences - FDCF is
not equivalent to FCCF - Fuzzy Beliefs - Meta-Linguistic
axioms
This book consists of selected papers written by the
founder of fuzzy set theory, Lotfi A Zadeh. Since Zadeh
is not only the founder of this field, but has also been the
principal contributor to its development over the last 30
years, the papers contain virtually all the major ideas in
fuzzy set theory, fuzzy logic, and fuzzy systems in their
historical context. Many of the ideas presented in the
papers are still open to further development. The book is
thus an important resource for anyone interested in the
areas of fuzzy set theory, fuzzy logic, and fuzzy systems,
as well as their applications. Moreover, the book is also
intended to play a useful role in higher education, as a
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of supplementary reading in relevant courses
and seminars.The book contains a bibliography of all
papers published by Zadeh in the period 1949-1995. It
also contains an introduction that traces the development
of Zadeh's ideas pertaining to fuzzy sets, fuzzy logic, and
fuzzy systems via his papers. The ideas range from his
1965 seminal idea of the concept of a fuzzy set to ideas
reflecting his current interest in computing with words ? a
computing in which linguistic expressions are used in
place of numbers.Places in the papers, where each idea
is presented can easily be found by the reader via the
Subject Index.
In the early 1970s, fuzzy systems and fuzzy control
theories added a new dimension to control systems
engineering. From its beginnings as mostly heuristic and
somewhat ad hoc, more recent and rigorous approaches
to fuzzy control theory have helped make it an integral
part of modern control theory and produced many
exciting results. Yesterday's "art
In this book four new methods are proposed. In the first
method the generalized type-2 fuzzy logic is combined
with the morphological gra-dient technique. The second
method combines the general type-2 fuzzy systems
(GT2 FSs) and the Sobel operator; in the third approach
the me-thodology based on Sobel operator and GT2 FSs
is improved to be applied on color images. In the fourth
approach, we proposed a novel edge detec-tion method
where, a digital image is converted a generalized type-2
fuzzy image. In this book it is also included a
comparative study of type-1, inter-val type-2 and
generalized type-2 fuzzy systems as tools to enhance
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in digital images when used in
conjunction with the morphologi-cal gradient and the
Sobel operator. The proposed generalized type-2 fuzzy
edge detection methods were tested with benchmark
images and synthetic images, in a grayscale and color
format. Another contribution in this book is that the
generalized type-2 fuzzy edge detector method is
applied in the preprocessing phase of a face rec-ognition
system; where the recognition system is based on a
monolithic neural network. The aim of this part of the
book is to show the advantage of using a generalized
type-2 fuzzy edge detector in pattern recognition
applications. The main goal of using generalized type-2
fuzzy logic in edge detec-tion applications is to provide
them with the ability to handle uncertainty in processing
real world images; otherwise, to demonstrate that a GT2
FS has a better performance than the edge detection
methods based on type-1 and type-2 fuzzy logic
systems.
This book focuses on the fields of fuzzy logic, granular
computing and also considering the control area. These
areas can work together to solve various control
problems, the idea is that this combination of areas
would enable even more complex problem solving and
better results. In this book we test the proposed method
using two benchmark problems: the total flight control
and the problem of water level control for a 3 tank
system. When fuzzy logic is used it make it easy to
performed the simulations, these fuzzy systems help to
model the behavior of a real systems, using the fuzzy
systems fuzzy rules are generated and with this can
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behavior of any variable depending on the
inputs and linguistic value. For this reason this work
considers the proposed architecture using fuzzy systems
and with this improve the behavior of the complex control
problems.
This book describes new methods for building intelligent
systems using type-2 fuzzy logic and soft computing
(SC) techniques. The authors extend the use of fuzzy
logic to a higher order, which is called type-2 fuzzy logic.
Combining type-2 fuzzy logic with traditional SC
techniques, we can build powerful hybrid intelligent
systems that can use the advantages that each
technique offers. This book is intended to be a major
reference tool and can be used as a textbook.
The second edition of this textbook provides a fully
updated approach to fuzzy sets and systems that can
model uncertainty — i.e., “type-2” fuzzy sets and
systems. The author demonstrates how to overcome the
limitations of classical fuzzy sets and systems, enabling
a wide range of applications from time-series forecasting
to knowledge mining to control. In this new edition, a
bottom-up approach is presented that begins by
introducing classical (type-1) fuzzy sets and systems,
and then explains how they can be modified to handle
uncertainty. The author covers fuzzy rule-based systems
– from type-1 to interval type-2 to general type-2 – in one
volume. For hands-on experience, the book provides
information on accessing MatLab and Java software to
complement the content. The book features a full suite of
classroom material.
This book explores recent developments in the
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foundations and novel applications of general
and interval type-2 fuzzy sets and systems, including:
algebraic properties of type-2 fuzzy sets, geometricbased definition of type-2 fuzzy set operators,
generalizations of the continuous KM algorithm,
adaptiveness and novelty of interval type-2 fuzzy logic
controllers, relations between conceptual spaces and
type-2 fuzzy sets, type-2 fuzzy logic systems versus
perceptual computers; modeling human perception of
real world concepts with type-2 fuzzy sets, different
methods for generating membership functions of interval
and general type-2 fuzzy sets, and applications of
interval type-2 fuzzy sets to control, machine tooling,
image processing and diet. The applications
demonstrate the appropriateness of using type-2 fuzzy
sets and systems in real world problems that are
characterized by different degrees of uncertainty.
The world we live in is pervaded with uncertainty and
imprecision. Is it likely to rain this afternoon? Should I
take an umbrella with me? Will I be able to find parking
near the campus? Should I go by bus? Such simple
questions are a c- mon occurrence in our daily lives.
Less simple examples: What is the probability that the
price of oil will rise sharply in the near future? Should I
buy Chevron stock? What are the chances that a bailout
of GM, Ford and Chrysler will not s- ceed? What will be
the consequences? Note that the examples in question
involve both uncertainty and imprecision. In the real
world, this is the norm rather than exception. There is a
deep-seated tradition in science of employing probability
theory, and only probability theory, to deal with
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uncertainty
and imprecision. The mon- oly of probability
theory came to an end when fuzzy logic made its debut.
H- ever, this is by no means a widely accepted view. The
belief persists, especially within the probability
community, that probability theory is all that is needed to
deal with uncertainty. To quote a prominent Bayesian,
Professor Dennis Lindley, “The only satisfactory
description of uncertainty is probability.
This is the first International Conference on Advances in
Computing (ICAdC-2012). The scope of the conference
includes all the areas of New Theoretical Computer
Science, Systems and Software, and Intelligent systems.
Conference Proceedings is a culmination of research
results, papers and the theory related to all the three
major areas of computing mentioned above. Helps
budding researchers, graduates in the areas of
Computer Science, Information Science, Electronics,
Telecommunication, Instrumentation, Networking to take
forward their research work based on the reviewed
results in the paper by mutual interaction through e-mail
contacts in the proceedings.
This book explores recent perspectives on type-2 fuzzy
sets. Written as a tribute to Professor Jerry Mendel for
his pioneering works on type-2 fuzzy sets and systems, it
covers a wide range of topics, including applications to
the Go game, machine learning and pattern recognition,
as well as type-2 fuzzy control and intelligent systems.
The book is intended as a reference guide for the type-2
fuzzy logic community, yet it aims also at other
communities dealing with similar methods and
applications.
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describes the latest advances in fuzzy logic,
neural networks, and optimization algorithms, as well as
their hybrid intelligent combinations, and their
applications in the areas such as intelligent control,
robotics, pattern recognition, medical diagnosis, time
series prediction, and optimization. The topic is highly
relevant as most current intelligent systems and devices
use some form of intelligent feature to enhance their
performance. The book also presents new and advanced
models and algorithms of type-2 fuzzy logic and
intuitionistic fuzzy systems, which are of great interest to
researchers in these areas. Further, it proposes novel,
nature-inspired optimization algorithms and innovative
neural models. Featuring contributions on theoretical
aspects as well as applications, the book appeals to a
wide audience.
Evolutionary computing paradigms offer robust and
powerful adaptive search mechanisms for system
design. This book’s thirteen chapters cover a wide area
of topics in evolutionary computing and applications,
including an introduction to evolutionary computing in
system design; evolutionary neuro-fuzzy systems; and
evolution of fuzzy controllers. The book will be useful to
researchers in intelligent systems with interest in
evolutionary computing, as well as application engineers
and system designers.
The present book contains 20 articles collected from
amongst the 53 total submitted manuscripts for the
Special Issue “Fuzzy Sets, Fuzzy Loigic and Their
Applications” of the MDPI journal Mathematics. The
articles, which appear in the book in the series in which
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accepted, published in Volumes 7 (2019) and
8 (2020) of the journal, cover a wide range of topics
connected to the theory and applications of fuzzy
systems and their extensions and generalizations. This
range includes, among others, management of the
uncertainty in a fuzzy environment; fuzzy assessment
methods of human-machine performance; fuzzy graphs;
fuzzy topological and convergence spaces; bipolar fuzzy
relations; type-2 fuzzy; and intuitionistic, interval-valued,
complex, picture, and Pythagorean fuzzy sets, soft sets
and algebras, etc. The applications presented are
oriented to finance, fuzzy analytic hierarchy, green
supply chain industries, smart health practice, and hotel
selection. This wide range of topics makes the book
interesting for all those working in the wider area of
Fuzzy sets and systems and of fuzzy logic and for those
who have the proper mathematical background who wish
to become familiar with recent advances in fuzzy
mathematics, which has entered to almost all sectors of
human life and activity.
We describe in this book, hybrid intelligent systems
based mainly on type-2 fuzzy logic for intelligent control.
Hybrid intelligent systems combine several intelligent
computing paradigms, including fuzzy logic, and bioinspired optimization algorithms, which can be used to
produce powerful automatic control systems. The book is
organized in three main parts, which contain a group of
chapters around a similar subject. The first part consists
of chapters with the main theme of theory and design
algorithms, which are basically chapters that propose
new models and concepts, which can be the basis for
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control with interval type-2 fuzzy
logic. The second part of the book is comprised of
chapters with the main theme of evolutionary
optimization of type-2 fuzzy systems in intelligent control
with the aim of designing optimal type-2 fuzzy controllers
for complex control problems in diverse areas of
application, including mobile robotics, aircraft dynamics
systems and hardware implementations. The third part of
the book is formed with chapters dealing with the theme
of bio-inspired optimization of type-2 fuzzy systems in
intelligent control, which includes the application of
particle swarm intelligence and ant colony optimization
algorithms for obtaining optimal type-2 fuzzy controllers.
Mathematical Modeling using Fuzzy Logic has been a
dream project for the author. Fuzzy logic provides a
unique method of approximate reasoning in an imperfect
world. This text is a bridge to the principles of fuzzy logic
through an application-focused approach to selected
topics in engineering and management. The many
examples point to the richer solutions obtained through
fuzzy logic and to the possibilities of much wider
applications. There are relatively very few texts available
at present in fuzzy logic applications. The style and
content of this text is complementary to those already
available. New areas of application, like application of
fuzzy logic in modeling of sustainability, are presented in
a graded approach in which the underlying concepts are
first described. The text is broadly divided into two parts:
the first treats processes, materials, and system
applications related to fuzzy logic, and the second delves
into the modeling of sustainability with the help of fuzzy
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book offers comprehensive coverage of the
most essential topics, including: Treating processes,
materials, system applications related to fuzzy logic
Highlighting new areas of application of fuzzy logic
Identifying possibilities of much wider applications of
fuzzy logic Modeling of sustainability with the help of
fuzzy logic The level enables a selection of the text to be
made for the substance of undergraduate-, graduate-,
and postgraduate-level courses. There is also sufficient
volume and quality for the basis of a postgraduate
course. A more restricted and judicious selection can
provide the material for a professional short course and
various university-level courses.
This book presents different experimental results as
evidence of the good results obtained compared with
respect to conventional approaches and literature
references based on fuzzy logic. Nowadays, the
evolution of intelligence systems for decision making has
been reached considerable levels of success, as these
systems are getting more intelligent and can be of great
help to experts in decision making. One of the more
important realms in decision making is the area of
medical diagnosis, and many kinds of intelligence
systems provide the expert good assistance to perform
diagnosis; some of these methods are, for example,
artificial neural networks (can be very powerful to find
tendencies), support vector machines, that avoid
overfitting problems, and statistical approaches (e.g.,
Bayesian). However, the present research is focused on
one of the most relevant kinds of intelligent systems,
which are the fuzzy systems. The main objective of the
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work
is the generation of fuzzy diagnosis
systems that offer competitive classifiers to be applied in
diagnosis systems. To generate these systems, we have
proposed a methodology for the automatic design of
classifiers and is focused in the Generalized Type-2
Fuzzy Logic, because the uncertainty handling can
provide us with the robustness necessary to be
competitive with other kinds of methods. In addition,
different alternatives to the uncertainty modeling, rulesselection, and optimization have been explored. Besides,
different experimental results are presented as evidence
of the good results obtained when compared with
respect to conventional approaches and literature
references based on Fuzzy Logic.

This book focuses on a particular domain of Type-2
Fuzzy Logic, related to process modeling and control
applications. It deepens readers’understanding of
Type-2 Fuzzy Logic with regard to the following three
topics: using simpler methods to train a Type-2
Takagi-Sugeno Fuzzy Model; using the principles of
Type-2 Fuzzy Logic to reduce the influence of
modeling uncertainties on a locally linear n-step
ahead predictor; and developing model-based
control algorithms according to the Generalized
Predictive Control principles using Type-2 Fuzzy
Sets. Throughout the book, theory is always
complemented with practical applications and
readers are invited to take their learning process one
step farther and implement their own applications
using the algorithms’ source codes (provided). As
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such, the book offers avaluable referenceguide for
allengineers and researchers in the field ofcomputer
science who are interested in intelligent systems,
rule-based systems and modeling uncertainty.
Soft computing is a new, emerging discipline rooted
in a group of technologies that aim to exploit the
tolerance for imprecision and uncertainty in
achieving solutions to complex problems. The
principal components of soft computing are fuzzy
logic, neurocomputing, genetic algorithms and
probabilistic reasoning. This volume is a collection of
up-to-date articles giving a snapshot of the current
state of the field. It covers the whole expanse, from
theoretical foundations to applications. The
contributors are among the world leaders in the field.
Contents:Fuzzy Logic and Genetic
AlgorithmsLearningFuzzy and Hybrid
SystemsDecision and Aggregation TechniquesFuzzy
Logic in DatabasesFoundations of Fuzzy
LogicApplications of Fuzzy Sets Readership:
Researchers and computer scientists. keywords:
AN INDISPENSABLE RESOURCE FOR ALL
THOSE WHO DESIGN AND IMPLEMENT TYPE-1
AND TYPE-2 FUZZY NEURAL NETWORKS IN
REAL TIME SYSTEMS Delve into the type-2 fuzzy
logic systems and become engrossed in the
parameter update algorithms for type-1 and type-2
fuzzy neural networks and their stability analysis with
this book! Not only does this book stand apart from
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others in its focus but also in its application-based
presentation style. Prepared in a way that can be
easily understood by those who are experienced and
inexperienced in this field. Readers can benefit from
the computer source codes for both identification
and control purposes which are given at the end of
the book. A clear and an in-depth examination has
been made of all the necessary mathematical
foundations, type-1 and type-2 fuzzy neural network
structures and their learning algorithms as well as
their stability analysis. You will find that each chapter
is devoted to a different learning algorithm for the
tuning of type-1 and type-2 fuzzy neural networks;
some of which are: • Gradient descent • LevenbergMarquardt • Extended Kalman filter In addition to the
aforementioned conventional learning methods
above, number of novel sliding mode control theorybased learning algorithms, which are simpler and
have closed forms, and their stability analysis have
been proposed. Furthermore, hybrid methods
consisting of particle swarm optimization and sliding
mode control theory-based algorithms have also
been introduced. The potential readers of this book
are expected to be the undergraduate and graduate
students, engineers, mathematicians and computer
scientists. Not only can this book be used as a
reference source for a scientist who is interested in
fuzzy neural networks and their real-time
implementations but also as a course book of fuzzy
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neural networks or artificial intelligence in master or
doctorate university studies. We hope that this book
will serve its main purpose successfully. Parameter
update algorithms for type-1 and type-2 fuzzy neural
networks and their stability analysis Contains
algorithms that are applicable to real time systems
Introduces fast and simple adaptation rules for
type-1 and type-2 fuzzy neural networks Number of
case studies both in identification and control
Provides MATLAB® codes for some algorithms in
the book
The term "fuzzy logic," as it is understood in this
book, stands for all aspects of representing and
manipulating knowledge based on the rejection of
the most fundamental principle of classical
logic---the principle of bivalence. According to this
principle, each declarative sentence is required to be
either true or false. In fuzzy logic, these classical
truth values are not abandoned. However, additional,
intermediate truth values between true and false are
allowed, which are interpreted as degrees of truth.
This opens a new way of thinking---thinking in terms
of degrees rather than absolutes. For example, it
leads to the definition of a new kind of sets, referred
to as fuzzy sets, in which membership is a matter of
degree. The book examines the genesis and
development of fuzzy logic. It surveys the prehistory
of fuzzy logic and inspects circumstances that
eventually lead to the emergence of fuzzy logic. The
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book explores in detail the development of
propositional, predicate, and other calculi that admit
degrees of truth, which are known as fuzzy logic in
the narrow sense. Fuzzy logic in the broad sense,
whose primary aim is to utilize degrees of truth for
emulating common-sense human reasoning in
natural language, is scrutinized as well. The book
also examines principles for developing mathematics
based on fuzzy logic and provides overviews of
areas in which this has been done most effectively. It
also presents a detailed survey of established and
prospective applications of fuzzy logic in various
areas of human affairs, and provides an assessment
of the significance of fuzzy logic as a new paradigm.
An introductory book that provides theoretical,
practical,and application coverage of the emerging
field of type-2 fuzzylogic control Until recently, little
was known about type-2 fuzzy controllersdue to the
lack of basic calculation methods available for
type-2fuzzy sets and logic—and many different
aspects of type-2fuzzy control still needed to be
investigated in order to advancethis new and
powerful technology. This self-contained
referencecovers everything readers need to know
about the growing field. Written with an educational
focus in mind, Introduction toType-2 Fuzzy Logic
Control: Theory and Applications uses acoherent
structure and uniform mathematical notations to
linkchapters that are closely related, reflecting the
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book’scentral themes: analysis and design of type-2
fuzzy controlsystems. The book includes worked
examples, experiment andsimulation results, and
comprehensive reference materials. The bookalso
offers downloadable computer programs from an
associatedwebsite. Presented by world-class leaders
in type-2 fuzzy logic control,Introduction to Type-2
Fuzzy Logic Control: Is useful for any technical
person interested in learningtype-2 fuzzy control
theory and its applications Offers experiment and
simulation results via downloadablecomputer
programs Features type-2 fuzzy logic background
chapters to make thebook self-contained Provides
an extensive literature survey on both fuzzy logic
andrelated type-2 fuzzy control Introduction to
Type-2 Fuzzy Logic Control is aneasy-to-read
reference book suitable for engineers,
researchers,and graduate students who want to gain
deep insight into type-2fuzzy logic control.
Copyright: 0dadea66edb2dc9714c466b432485cf5

Page 24/24

Copyright : www.treca.org

