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Yeah, reviewing a ebook discrete fractional calculus applications in control and image processing
series in computer vision could mount up your close associates listings. This is just one of the solutions for
you to be successful. As understood, achievement does not suggest that you have astounding points.
Comprehending as without difficulty as pact even more than additional will meet the expense of each success.
next-door to, the broadcast as competently as perspicacity of this discrete fractional calculus applications in
control and image processing series in computer vision can be taken as well as picked to act.

Discrete Fractional Calculus-Piotr Ostalczyk 2015-11-26 The main subject of the monograph is the
fractional calculus in the discrete version. The volume is divided into three main parts. Part one contains a
theoretical introduction to the classical and fractional-order discrete calculus where the fundamental role
is played by the backward difference and sum. In the second part, selected applications of the discrete
fractional calculus in the discrete system control theory are presented. In the discrete system
identification, analysis and synthesis, one can consider integer or fractional models based on the
fractional-order difference equations. The third part of the book is devoted to digital image processing.
Contents:Discrete-Variable Real FunctionsThe n-th Order Backward Difference/Sum of the DiscreteVariable FunctionFractional-Order Backward Differ-SumThe FOBD-S Graphical InterpretationThe FOBD/S
Selected PropertiesThe FO Dynamic System DescriptionLinear FO System AnalysisThe Linear FO
Discrete-Time Fundamental ElementsFO Discrete-Time System StructuresFractional Discrete-Time PID
ControllerFOS Approximation ProblemsFractional PotentialFO Image Filtering and Edge
DetectionAppendix A: Selected Linear Algebra Formulae and Discrete-Variable Special Functions
Readership: Researchers, academics, professionals and graduate students in pattern recognition/image
analysis, robotics and automated systems, systems engineering and mathematical modeling.
Keywords:Fractional Calculus;Fractional-Order Backward-Difference;Fractional-Order Linear Difference
Equation;Discrete-System;State-Space Equations
Discrete Fractional Calculus-Christopher Goodrich 2016-02-09 This text provides the first comprehensive
treatment of the discrete fractional calculus. Experienced researchers will find the text useful as a
reference for discrete fractional calculus and topics of current interest. Students who are interested in
learning about discrete fractional calculus will find this text to provide a useful starting point. Several
exercises are offered at the end of each chapter and select answers have been provided at the end of the
book. The presentation of the content is designed to give ample flexibility for potential use in a myriad of
courses and for independent study. The novel approach taken by the authors includes a simultaneous
treatment of the fractional- and integer-order difference calculus (on a variety of time scales, including
both the usual forward and backwards difference operators). The reader will acquire a solid foundation in
the classical topics of the discrete calculus while being introduced to exciting recent developments,
bringing them to the frontiers of the subject. Most chapters may be covered or omitted, depending upon
the background of the student. For example, the text may be used as a primary reference in an
introductory course for difference equations which also includes discrete fractional calculus. Chapters
1—2 provide a basic introduction to the delta calculus including fractional calculus on the set of integers.
For courses where students already have background in elementary real analysis, Chapters 1—2 may be
covered quickly and readers may then skip to Chapters 6—7 which present some basic results in fractional
boundary value problems (FBVPs). Chapters 6—7 in conjunction with some of the current literature listed
in the Bibliography can provide a basis for a seminar in the current theory of FBVPs. For a two-semester
course, Chapters 1—5 may be covered in depth, providing a very thorough introduction to both the
discrete fractional calculus as well as the integer-order calculus.
Fractional Dynamics-Vasily E. Tarasov 2011-01-04 "Fractional Dynamics: Applications of Fractional
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision

1/10

Downloaded from apexghana.org on
January 21, 2021 by guest

Calculus to Dynamics of Particles, Fields and Media" presents applications of fractional calculus, integral
and differential equations of non-integer orders in describing systems with long-time memory, non-local
spatial and fractal properties. Mathematical models of fractal media and distributions, generalized
dynamical systems and discrete maps, non-local statistical mechanics and kinetics, dynamics of open
quantum systems, the hydrodynamics and electrodynamics of complex media with non-local properties
and memory are considered. This book is intended to meet the needs of scientists and graduate students
in physics, mechanics and applied mathematics who are interested in electrodynamics, statistical and
condensed matter physics, quantum dynamics, complex media theories and kinetics, discrete maps and
lattice models, and nonlinear dynamics and chaos. Dr. Vasily E. Tarasov is a Senior Research Associate at
Nuclear Physics Institute of Moscow State University and an Associate Professor at Applied Mathematics
and Physics Department of Moscow Aviation Institute.
Fractional Calculus with Applications in Mechanics-Teodor M. Atanackovic 2014-02-19 The books
Fractional Calculus with Applications in Mechanics: Vibrations and Diffusion Processes and Fractional
Calculus with Applications in Mechanics: Wave Propagation, Impact and Variational Principles contain
various applications of fractional calculus to the fields of classical mechanics. Namely, the books study
problems in fields such as viscoelasticity of fractional order, lateral vibrations of a rod of fractional order
type, lateral vibrations of a rod positioned on fractional order viscoelastic foundations, diffusion-wave
phenomena, heat conduction, wave propagation, forced oscillations of a body attached to a rod, impact
and variational principles of a Hamiltonian type. The books will be useful for graduate students in
mechanics and applied mathematics, as well as for researchers in these fields. Part 1 of this book presents
an introduction to fractional calculus. Chapter 1 briefly gives definitions and notions that are needed later
in the book and Chapter 2 presents definitions and some of the properties of fractional integrals and
derivatives. Part 2 is the central part of the book. Chapter 3 presents the analysis of waves in fractional
viscoelastic materials in infinite and finite spatial domains. In Chapter 4, the problem of oscillations of a
translatory moving rigid body, attached to a heavy, or light viscoelastic rod of fractional order type, is
studied in detail. In Chapter 5, the authors analyze a specific engineering problem of the impact of a
viscoelastic rod against a rigid wall. Finally, in Chapter 6, some results for the optimization of a functional
containing fractional derivatives of constant and variable order are presented.
New Digital Signal Processing Methods-Raoul R. Nigmatullin 2020-05-23 This book is intended as a
manual on modern advanced statistical methods for signal processing. The objectives of signal processing
are the analysis, synthesis, and modification of signals measured from different natural phenomena,
including engineering applications as well. Often the measured signals are affected by noise, distortion
and incompleteness, and this makes it difficult to extract significant signal information. The main topic of
the book is the extraction of significant information from measured data, with the aim of reducing the data
size while keeping the basic information/knowledge about the peculiarities and properties of the analyzed
system; to this aim, advanced and recently developed methods in signal analysis and treatment are
introduced and described in depth. More in details, the book covers the following new advanced topics
(and the corresponding algorithms), including detailed descriptions and discussions: the EigenCoordinates (ECs) method, The statistics of the fractional moments, The quantitative "universal" label
(QUL) and the universal distribution function for the relative fluctuations (UDFRF), the generalized Prony
spectrum, the Non-orthogonal Amplitude Frequency Analysis of the Smoothed Signals (NAFASS), the
discrete geometrical invariants (DGI) serving as the common platform for quantitative comparison of
different random functions. Although advanced topics are discussed in signal analysis, each subject is
introduced gradually, with the use of only the necessary mathematics, and avoiding unnecessary
abstractions. Each chapter presents testing and verification examples on real data for each proposed
method. In comparison with other books, here it is adopted a more practical approach with numerous real
case studies.
The Fractional Calculus Theory and Applications of Differentiation and Integration to Arbitrary Order1974-09-05 In this book, we study theoretical and practical aspects of computing methods for
mathematical modelling of nonlinear systems. A number of computing techniques are considered, such as
methods of operator approximation with any given accuracy; operator interpolation techniques including a
non-Lagrange interpolation; methods of system representation subject to constraints associated with
concepts of causality, memory and stationarity; methods of system representation with an accuracy that is
the best within a given class of models; methods of covariance matrix estimation; methods for low-rank
matrix approximations; hybrid methods based on a combination of iterative procedures and best operator
approximation; and methods for information compression and filtering under condition that a filter model
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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should satisfy restrictions associated with causality and different types of memory. As a result, the book
represents a blend of new methods in general computational analysis, and specific, but also generic,
techniques for study of systems theory ant its particular branches, such as optimal filtering and
information compression. - Best operator approximation, - Non-Lagrange interpolation, - Generic
Karhunen-Loeve transform - Generalised low-rank matrix approximation - Optimal data compression Optimal nonlinear filtering
Applications in Control-Ivo Petráš 2019-02-19 This multi-volume handbook is the most up-to-date and
comprehensive reference work in the field of fractional calculus and its numerous applications. This sixth
volume collects authoritative chapters covering several applications of fractional calculus in control
theory, including fractional controllers, design methods and toolboxes, and a large number of engineering
applications of control.
New Trends in Nanotechnology and Fractional Calculus Applications-Dumitru Baleanu 2010-03-14 In
recent years fractional calculus has played an important role in various fields such as mechanics,
electricity, chemistry, biology, economics, modeling, identification, control theory and signal processing.
The scope of this book is to present the state of the art in the study of fractional systems and the
application of fractional differentiation. Furthermore, the manufacture of nanowires is important for the
design of nanosensors and the development of high-yield thin films is vital in procuring clean solar energy.
This wide range of applications is of interest to engineers, physicists and mathematicians.
Fractional Calculus in Medical and Health Science-Devendra Kumar 2020-07-09 This book covers
applications of fractional calculus used for medical and health science. It offers a collection of research
articles built into chapters on classical and modern dynamical systems formulated by fractional
differential equations describing human diseases and how to control them. The mathematical results
included in the book will be helpful to mathematicians and doctors by enabling them to explain real-life
problems accurately. The book will also offer case studies of real-life situations with an emphasis on
describing the mathematical results and showing how to apply the results to medical and health science,
and at the same time highlighting modeling strategies. The book will be useful to graduate level students,
educators and researchers interested in mathematics and medical science.
Fractional Calculus in Medical and Health Science-Devendra Kumar 2020-06-25 This book covers
applications of fractional calculus used for medical and health science. It offers a collection of research
articles built into chapters on classical and modern dynamical systems formulated by fractional
differential equations describing human diseases and how to control them. The mathematical results
included in the book will be helpful to mathematicians and doctors by enabling them to explain real-life
problems accurately. The book will also offer case studies of real-life situations with an emphasis on
describing the mathematical results and showing how to apply the results to medical and health science,
and at the same time highlighting modeling strategies. The book will be useful to graduate level students,
educators and researchers interested in mathematics and medical science.
Applications in Engineering, Life and Social Sciences-Dumitru Bǎleanu 2019-04-01 This multi-volume
handbook is the most up-to-date and comprehensive reference work in the field of fractional calculus and
its numerous applications. This eighth volume collects authoritative chapters covering several applications
of fractional calculus in engineering, life and social sciences, including applications in signal and image
analysis, and chaos.
Advances in Fractional Calculus-J. Sabatier 2007-07-28 In the last two decades, fractional (or non integer)
differentiation has played a very important role in various fields such as mechanics, electricity, chemistry,
biology, economics, control theory and signal and image processing. For example, in the last three fields,
some important considerations such as modelling, curve fitting, filtering, pattern recognition, edge
detection, identification, stability, controllability, observability and robustness are now linked to longrange dependence phenomena. Similar progress has been made in other fields listed here. The scope of
the book is thus to present the state of the art in the study of fractional systems and the application of
fractional differentiation. As this volume covers recent applications of fractional calculus, it will be of
interest to engineers, scientists, and applied mathematicians.
Fractional Calculus-Praveen Agarwal 2019-11-23 This book collects papers presented at the International
Conference on Fractional Differentiation and its Applications (ICFDA), held at the University of Jordan,
Amman, Jordan, on 16–18 July 2018. Organized into 13 chapters, the book discusses the latest trends in
various fields of theoretical and applied fractional calculus. Besides an essential mathematical interest, its
overall goal is a general improvement of the physical world models for the purpose of computer
simulation, analysis, design and control in practical applications. It showcases the development of
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fractional calculus as an acceptable tool for a large number of diverse scientific communities due to more
adequate modeling in various fields of mechanics, electricity, chemistry, biology, medicine, economics,
control theory, as well as signal and image processing. The book will be a valuable resource for graduate
students and researchers of mathematics and engineering.
Theory and Applications of Fractional Differential Equations-A.A. Kilbas 2006-03-02 This work aims to
present, in a systematic manner, results including the existence and uniqueness of solutions for the
Cauchy Type and Cauchy problems involving nonlinear ordinary fractional differential equations.
Functional Fractional Calculus-Shantanu Das 2011-06-01 When a new extraordinary and outstanding
theory is stated, it has to face criticism and skeptism, because it is beyond the usual concept. The
fractional calculus though not new, was not discussed or developed for a long time, particularly for lack of
its application to real life problems. It is extraordinary because it does not deal with ‘ordinary’ differential
calculus. It is outstanding because it can now be applied to situations where existing theories fail to give
satisfactory results. In this book not only mathematical abstractions are discussed in a lucid manner, with
physical mathematical and geometrical explanations, but also several practical applications are given
particularly for system identification, description and then efficient controls. The normal physical laws
like, transport theory, electrodynamics, equation of motions, elasticity, viscosity, and several others of are
based on ‘ordinary’ calculus. In this book these physical laws are generalized in fractional calculus
contexts; taking, heterogeneity effect in transport background, the space having traps or islands, irregular
distribution of charges, non-ideal spring with mass connected to a pointless-mass ball, material behaving
with viscous as well as elastic properties, system relaxation with and without memory, physics of random
delay in computer network; and several others; mapping the reality of nature closely. The concept of
fractional and complex order differentiation and integration are elaborated mathematically, physically and
geometrically with examples. The practical utility of local fractional differentiation for enhancing the
character of singularity at phase transition or characterizing the irregularity measure of response function
is deliberated. Practical results of viscoelastic experiments, fractional order controls experiments, design
of fractional controller and practical circuit synthesis for fractional order elements are elaborated in this
book. The book also maps theory of classical integer order differential equations to fractional calculus
contexts, and deals in details with conflicting and demanding initialization issues, required in classical
techniques. The book presents a modern approach to solve the ‘solvable’ system of fractional and other
differential equations, linear, non-linear; without perturbation or transformations, but by applying physical
principle of action-and-opposite-reaction, giving ‘approximately exact’ series solutions. Historically, Sir
Isaac Newton and Gottfried Wihelm Leibniz independently discovered calculus in the middle of the 17th
century. In recognition to this remarkable discovery, J.von Neumann remarked, “...the calculus was the
first achievement of modern mathematics and it is difficult to overestimate its importance. I think it
defines more equivocally than anything else the inception of modern mathematical analysis which is
logical development, still constitute the greatest technical advance in exact thinking.” This XXI century
has thus started to ‘think-exactly’ for advancement in science & technology by growing application of
fractional calculus, and this century has started speaking the language which nature understands the best.
Fractional Differential Equations-Igor Podlubny 1998-10-27 This book is a landmark title in the continuous
move from integer to non-integer in mathematics: from integer numbers to real numbers, from factorials
to the gamma function, from integer-order models to models of an arbitrary order. For historical reasons,
the word 'fractional' is used instead of the word 'arbitrary'. This book is written for readers who are new
to the fields of fractional derivatives and fractional-order mathematical models, and feel that they need
them for developing more adequate mathematical models. In this book, not only applied scientists, but
also pure mathematicians will find fresh motivation for developing new methods and approaches in their
fields of research. A reader will find in this book everything necessary for the initial study and immediate
application of fractional derivatives fractional differential equations, including several necessary special
functions, basic theory of fractional differentiation, uniqueness and existence theorems, analytical
numerical methods of solution of fractional differential equations, and many inspiring examples of
applications. A unique survey of many applications of fractional calculus Presents basic theory Includes a
unified presentation of selected classical results, which are important for applications Provides many
examples Contains a separate chapter of fractional order control systems, which opens new perspectives
in control theory The first systematic consideration of Caputo's fractional derivative in comparison with
other selected approaches Includes tables of fractional derivatives, which can be used for evaluation of all
considered types of fractional derivatives
Matrix Methods And Fractional Calculus-Mathai Arak M 2017-11-10 Fractional calculus in terms of
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mathematics and statistics and its applications to problems in natural sciences is NOT yet part of
university teaching curricula. This book is one attempt to provide an approach to include topics of
fractional calculus into university curricula. Additionally the material is useful for people who do research
work in the areas of special functions, fractional calculus, applications of fractional calculus, and
mathematical statistics. Contents: PrefaceList of SymbolsVector/Matrix Derivatives and
OptimizationJacobians of Matrix Transformations and Functions of Matrix ArgumentFractional Calculus
and Special FunctionsFractional Calculus and Fractional Differential EquationsKober Fractional Calculus
and Matrix-Variate FunctionsLie Theory and Special FunctionsSelected Topics in Multivariate Analysis
Readership: Graduate students and researchers in all aspects of fractional calculus and its applications.
Keywords: Vector/Matrix Derivatives;Optimization;Jacobians of Matrix Transformations;Multivariate
Analysis;Functions of Matrix Argument;Fractional Calculus;Special Functions;Lie Theory;Fractional
Differential Equations;Kober Fractional Calculus;Matrix-Variate FunctionsReview:0
Lie Symmetry Analysis of Fractional Differential Equations-Mir Sajjad Hashemi 2020-07-09 The trajectory
of fractional calculus has undergone several periods of intensive development, both in pure and applied
sciences. During the last few decades fractional calculus has also been associated with the power law
effects and its various applications. It is a natural to ask if fractional calculus, as a nonlocal calculus, can
produce new results within the well-established field of Lie symmetries and their applications. In Lie
Symmetry Analysis of Fractional Differential Equations the authors try to answer this vital question by
analyzing different aspects of fractional Lie symmetries and related conservation laws. Finding the exact
solutions of a given fractional partial differential equation is not an easy task, but is one that the authors
seek to grapple with here. The book also includes generalization of Lie symmetries for fractional integro
differential equations. Features Provides a solid basis for understanding fractional calculus, before going
on to explore in detail Lie Symmetries and their applications Useful for PhD and postdoc graduates, as
well as for all mathematicians and applied researchers who use the powerful concept of Lie symmetries
Filled with various examples to aid understanding of the topics
Non-Integer Order Calculus and its Applications-Piotr Ostalczyk 2018-03-22 This book focuses on
fractional calculus, presenting novel advances in both the theory and applications of non-integer order
systems. At the end of the twentieth century it was predicted that it would be the calculus of the twentyfirst century, and that prophecy is confirmed year after year. Now this mathematical tool is successfully
used in a variety of research areas, like engineering (e.g. electrical, mechanical, chemical), dynamical
systems modeling, analysis and synthesis (e.g technical, biological, economical) as well as in
multidisciplinary areas (e.g. biochemistry, electrochemistry).As well as the mathematical foundations the
book concentrates on the technical applications of continuous-time and discrete-time fractional calculus,
investigating the identification, analysis and control of electrical circuits and dynamical systems. It also
presents the latest results.Although some scientific centers and scientists are skeptical and actively
criticize the applicability of fractional calculus, it is worth breaking through the scientific and
technological walls. Because the “fractional community” is growing rapidly there is a pressing need for
the exchange of scientific results. The book includes papers presented at the 9th International Conference
on Non-integer Order Calculus and Its Applications and is divided into three parts:• Mathematical
foundations• Fractional systems analysis and synthesis• System modelingSeven papers discuss the
mathematical foundations, twelve papers address fractional order analysis and synthesis and three focus
on dynamical system modeling by the fractional order differential and difference equations. It is a useful
resource for fractional calculus scientific community.
Advanced Applications of Fractional Differential Operators to Science and Technology-Matouk, Ahmed
Ezzat 2020-04-24 Fractional-order calculus dates to the 19th century but has been resurrected as a
prevalent research subject due to its provision of more adequate and realistic descriptions of physical
aspects within the science and engineering fields. What was once a classical form of mathematics is
currently being reintroduced as a new modeling technique that engineers and scientists are finding
modern uses for. There is a need for research on all facets of these fractional-order systems and studies of
its potential applications. Advanced Applications of Fractional Differential Operators to Science and
Technology provides emerging research exploring the theoretical and practical aspects of novel fractional
modeling and related dynamical behaviors as well as its applications within the fields of physical sciences
and engineering. Featuring coverage on a broad range of topics such as chaotic dynamics, ecological
models, and bifurcation control, this book is ideally designed for engineering professionals,
mathematicians, physicists, analysts, researchers, educators, and students seeking current research on
fractional calculus and other applied mathematical modeling techniques.
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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Advances in Modelling and Control of Non-integer-Order Systems-Krzysztof J. Latawiec 2014-08-16 This
volume presents selected aspects of non-integer, or fractional order systems, whose analysis, synthesis
and applications have increasingly become a real challenge for various research communities, ranging
from science to engineering. The spectrum of applications of the fractional order calculus has incredibly
expanded, in fact it would be hard to find a science/engineering-related subject area where the fractional
calculus had not been incorporated. The content of the fractional calculus is ranged from pure
mathematics to engineering implementations and so is the content of this volume. The volume is
subdivided into six parts, reflecting particular aspects of the fractional order calculus. The first part
contains a single invited paper on a new formulation of fractional-order descriptor observers for
fractional-order descriptor continous LTI systems. The second part provides new elements to the
mathematical theory of fractional-order systems. In the third part of this volume, a bunch of new results in
approximation, modeling and simulations of fractional-order systems is given. The fourth part presents
new solutions to some problems in controllability and control of non-integer order systems, in particular
fractional PID-like control. The fifth part analyzes the stability of non-integer order systems and some new
results are offered in this important respect, in particular for discrete-time systems. The final, sixth part of
this volume presents a spectrum of applications of the noninteger order calculus, ranging from bifractional filtering, in particular of electromyographic signals, through the thermal diffusion and advection
diffusion processes to the SIEMENS platform implementation. This volume's papers were all subjected to
stimulating comments and discussions from the active audience of the RRNR'2014, the 6th Conference on
Non-integer Order Calculus and Its Applications that was organized by the Department of Electrical,
Control and Computer Engineering, Opole University of Technology, Opole, Poland.
Fractional Calculus-Roy Abi Zeid Daou 2014-11-15 The first volume of this two-volume book, presents
history, the mathematical modeling and the applications of fractional order systems, and contains
mathematical and theoretical studies and research related to this domain. This volume is made up of 11
chapters. The first chapter presents an analysis of the Caputo derivative and the pseudo state
representation with the infinite state approach. The second chapter studies the stability of a class of
fractional Cauchy problems. The third chapter shows how to solve fractional order differential equations
and fractional order partial differential equations using modern matrix algebraic approaches. Following
this chapter, chapter four proposes another analytical method to solve differential equations with local
fractional derivative operators. Concerning chapter five, it presents the extended Borel transform and its
related fractional analysis. After presenting the analytical resolution methods for fractional calculus,
chapter six shows the essentials of fractional calculus on discrete settings. The initialization of such
systems is shown in chapter seven. In fact, this chapter presents a generalized application of the Hankel
operator for initialization of fractional order systems. The last four chapters show some new studies and
applications of non-integer calculus. In fact, chapter eight presents the fractional reaction-transport
equations and evanescent continuous time random walks. Chapter nine shows a novel approach in the
exponential integrators for fractional differential equations. Chapter ten presents the non-fragile tuning of
fractional order PD controllers for integrating time delay systems. At the end, chapter eleven proposes a
discrete finite-dimensional approximation of linear infinite dimensional systems. To sum up, this volume
presents a mathematical and theoretical study of fractional calculus along with a stability study and some
applications. This volume ends up with some new techniques and methods applied in fractional calculus.
This volume will be followed up by a second volume that focuses on the applications of fractional calculus
in several engineering domains.
General Fractional Derivatives-Xiao-Jun Yang 2019-05-10 General Fractional Derivatives: Theory, Methods
and Applications provides knowledge of the special functions with respect to another function, and the
integro-differential operators where the integrals are of the convolution type and exist the singular,
weakly singular and nonsingular kernels, which exhibit the fractional derivatives, fractional integrals,
general fractional derivatives, and general fractional integrals of the constant and variable order without
and with respect to another function due to the appearance of the power-law and complex herbivores to
figure out the modern developments in theoretical and applied science. Features: Give some new results
for fractional calculus of constant and variable orders. Discuss some new definitions for fractional calculus
with respect to another function. Provide definitions for general fractional calculus of constant and
variable orders. Report new results of general fractional calculus with respect to another function.
Propose news special functions with respect to another function and their applications. Present new
models for the anomalous relaxation and rheological behaviors. This book serves as a reference book and
textbook for scientists and engineers in the fields of mathematics, physics, chemistry and engineering,
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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senior undergraduate and graduate students. Dr. Xiao-Jun Yang is a full professor of Applied Mathematics
and Mechanics, at China University of Mining and Technology, China. He is currently an editor of several
scientific journals, such as Fractals, Applied Numerical Mathematics, Mathematical Modelling and
Analysis, International Journal of Numerical Methods for Heat & Fluid Flow, and Thermal Science.
Fractional Calculus in Analysis, Dynamics, and Optimal Control-Jacky Cresson 2014-01-01 This book is
devoted to applications of fractional calculus in classical fields of mathematics like analysis, dynamics,
partial differential equations and optimal control. The first chapter deals with the notion of local fractional
derivatives and its applications to the study of regularity and geometry of curves. The second chapter
develops the notion of fractional embedding and fractional assymetric calculus of variations in order to
find fractional Lagrangian variational structures for classical dissipative partial differential equations. In
continuation of this chapter, a fractional analogue of the classical Pontryagin maximum principle is proved
for discrete and continuous fractional optimal control problems. The fourth chapter gives a first
mathematical model that allows a rigorous connection to be made between the dynamics of chaotic
Hamiltonian systems and fractional dynamics, mixing the previous approaches of G Zaslavsky and R
Hilfer. Finally, numerical methods to deal with fractional optimal control problems are discussed and
implemented. All the chapters are self-contained and complete proofs are given.
Fractional Derivatives with Mittag-Leffler Kernel-José Francisco Gómez 2019-02-13 This book offers a
timely overview of fractional calculus applications, with a special emphasis on fractional derivatives with
Mittag-Leffler kernel. The different contributions, written by applied mathematicians, physicists and
engineers, offers a snapshot of recent research in the field, highlighting the current methodological
frameworks together with applications in different fields of science and engineering, such as chemistry,
mechanics, epidemiology and more. It is intended as a timely guide and source of inspiration for graduate
students and researchers in the above-mentioned areas.
Local Fractional Integral Transforms and Their Applications-Xiao Jun Yang 2015-10-22 Local Fractional
Integral Transforms and Their Applications provides information on how local fractional calculus has been
successfully applied to describe the numerous widespread real-world phenomena in the fields of physical
sciences and engineering sciences that involve non-differentiable behaviors. The methods of integral
transforms via local fractional calculus have been used to solve various local fractional ordinary and local
fractional partial differential equations and also to figure out the presence of the fractal phenomenon. The
book presents the basics of the local fractional derivative operators and investigates some new results in
the area of local integral transforms. Provides applications of local fractional Fourier Series Discusses
definitions for local fractional Laplace transforms Explains local fractional Laplace transforms coupled
with analytical methods
Fractional Calculus: Theory and Applications-Francesco Mainardi (Ed.)
Theory and Applications of Non-integer Order Systems-Artur Babiarz 2016-09-15 This book collects papers
from the 8th Conference on Non-Integer Order Calculus and Its Applications that have been held on
September 20-21, 2016 in Zakopane, Poland. The preceding two conferences were held in Szczecin,
Poland in 2015, and in Opole, Poland, in 2014. This conference provides a platform for academic exchange
on the theory and application of fractional calculus between domestic and international universities,
research institutes, corporate experts and scholars. The Proceedings of the 8th Conference on NonInteger Order Calculus and Its Applications 2016 brings together rigorously reviewed contributions from
leading international experts. The included papers cover novel various important aspects of mathematical
foundations of fractional calculus, modeling and control of fractional systems as well as controllability,
detectability, observability and stability problems for this systems.
Fractional Calculus and Fractional Differential Equations-Varsha Daftardar-Gejji 2019-08-10 This book
provides a broad overview of the latest developments in fractional calculus and fractional differential
equations (FDEs) with an aim to motivate the readers to venture into these areas. It also presents original
research describing the fractional operators of variable order, fractional-order delay differential
equations, chaos and related phenomena in detail. Selected results on the stability of solutions of
nonlinear dynamical systems of the non-commensurate fractional order have also been included.
Furthermore, artificial neural network and fractional differential equations are elaborated on; and new
transform methods (for example, Sumudu methods) and how they can be employed to solve fractional
partial differential equations are discussed. The book covers the latest research on a variety of topics,
including: comparison of various numerical methods for solving FDEs, the Adomian decomposition method
and its applications to fractional versions of the classical Poisson processes, variable-order fractional
operators, fractional variational principles, fractional delay differential equations, fractional-order
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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dynamical systems and stability analysis, inequalities and comparison theorems in FDEs, artificial neural
network approximation for fractional operators, and new transform methods for solving partial FDEs.
Given its scope and level of detail, the book will be an invaluable asset for researchers working in these
areas.
Theory and Numerical Approximations of Fractional Integrals and Derivatives-Changpin Li 2019-10-31
Due to its ubiquity across a variety of fields in science and engineering, fractional calculus has gained
momentum in industry and academia. While a number of books and papers introduce either fractional
calculus or numerical approximations, no current literature provides a comprehensive collection of both
topics. This monograph introduces fundamental information on fractional calculus, provides a detailed
treatment of existing numerical approximations, and presents an inclusive review of fractional calculus in
terms of theory and numerical methods and systematically examines almost all existing numerical
approximations for fractional integrals and derivatives. The authors consider the relationship between the
fractional Laplacian and the Riesz derivative, a key component absent from other related texts, and
highlight recent developments, including their own research and results. The core audience spans several
fractional communities, including those interested in fractional partial differential equations, the
fractional Laplacian, and applied and computational mathematics. Advanced undergraduate and graduate
students will find the material suitable as a primary or supplementary resource for their studies.
Fractional Calculus in Bioengineering-Richard L. Magin 2006-01-01
Fractional Calculus-Richard Herrmann 2011 Fractional calculus is undergoing rapidly and ongoing
development. We can already recognize, that within its framework new concepts and strategies emerge,
which lead to new challenging insights and surprising correlations between different branches of physics.
This book is an invitation both to the interested student and the professional researcher. It presents a
thorough introduction to the basics of fractional calculus and guides the reader directly to the current
state-of-the-art physical interpretation. It is also devoted to the application of fractional calculus on
physical problems, in the subjects of classical mechanics, friction, damping, oscillations, group theory,
quantum mechanics, nuclear physics, and hadron spectroscopy up to quantum field theory.
Fractional Equations and Models-Trifce Sandev 2019-11-23 Fractional equations and models play an
essential part in the description of anomalous dynamics in complex systems. Recent developments in the
modeling of various physical, chemical and biological systems have clearly shown that fractional calculus
is not just an exotic mathematical theory, as it might have once seemed. The present book seeks to
demonstrate this using various examples of equations and models with fractional and generalized
operators. Intended for students and researchers in mathematics, physics, chemistry, biology and
engineering, it systematically offers a wealth of useful tools for fractional calculus.
Fractional Signals and Systems-Manuel Duarte Ortigueira 2020-03-09 The book illustrates the theoretical
results of fractional derivatives via applications in signals and systems, covering continuous and discrete
derivatives, and the corresponding linear systems. Both time and frequency analysis are presented. Some
advanced topics are included like derivatives of stochastic processes. It is an essential reference for
researchers in mathematics, physics, and engineering.
Advances in the Theory and Applications of Non-integer Order Systems-Wojciech Mitkowski 2013-06-03
This volume presents various aspects of non-integer order systems, also known as fractional systems,
which have recently attracted an increasing attention in the scientific community of systems science,
applied mathematics, control theory. Non-integer systems have become relevant for many fields of science
and technology exemplified by the modeling of signal transmission, electric noise, dielectric polarization,
heat transfer, electrochemical reactions, thermal processes, acoustics, etc. The content is divided into six
parts, every of which considers one of the currently relevant problems. In the first part the Realization
problem is discussed, with a special focus on positive systems. The second part considers stability of
certain classes of non-integer order systems with and without delays. The third part is focused on such
important aspects as controllability, observability and optimization especially in discrete time. The fourth
part is focused on distributed systems where non-integer calculus leads to new and interesting results.
The next part considers problems of solutions and approximations of non-integer order equations and
systems. The final and most extensive part is devoted to applications. Problems from mechatronics,
biomedical engineering, robotics and others are all analyzed and solved with tools from fractional systems.
This volume came to fruition thanks to high level of talks and interesting discussions at RRNR 2013 - 5th
Conference on Non-integer Order Calculus and its Applications that took place at AGH University of
Science and Technology in Kraków, Poland, which was organized by the Faculty of Electrical Engineering,
Automatics, Computer Science and Biomedical Engineering.
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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Frontiers in Time Scales and Inequalities-George A Anastassiou 2015-08-06 This monograph contains the
author's work of the last four years in discrete and fractional analysis. It introduces the right delta and
right nabla fractional calculus on time scales and continues with the right delta and right nabla discrete
fractional calculus in the Caputo sense. Then, it shows representation formulae of functions on time scales
and presents Ostrowski type inequalities, Landau type inequalities, Grüss type and comparison of means
inequalities, all these over time scales. The volume continues with integral operator inequalities and their
multivariate vectorial versions using convexity of functions, again all these over time scales. It follows the
Grüss and Ostrowski type inequalities involving s-convexity of functions; and also examines the general
case when several functions are involved. Then, it presents the general fractional Hermite–Hadamard type
inequalities using m-convexity and (s, m)-convexity. Finally, it introduces the reduction method in
fractional calculus and its connection to fractional Ostrowski type inequalities is studied. This book's
results are expected to find applications in many areas of pure and applied mathematics, especially in
difference equations and fractional differential equations. The chapters are self-contained and can be read
independently, and advanced courses can be taught out of it. It is suitable for researchers, graduate
students, seminars of the above subjects, and serves well as an invaluable resource for all science
libraries. Contents:Foundations of Right Delta Fractional Calculus on Time ScalesPrinciples of Right Nabla
Fractional Calculus on Time ScalesAbout Right Delta Discrete FractionalityAbout Right Nabla Discrete
Fractional CalculusRepresentations and Ostrowski Inequalities over Time ScalesLandau Inequalities on
Time ScalesGrüss and Comparison of Means Inequalities over Time ScalesAbout Integral Operator
Inequalities over Time ScalesAbout Vectorial Integral Operator Inequalities Using Convexity over Time
ScalesGeneral Grüss and Ostrowski Inequalities Using s-ConvexityEssential and s-Convexity Ostrowski
and Grüss Inequalities Using Several FunctionsGeneral Fractional Hermite–Hadamard Inequalities Using
m-Convexity and (s, m)-ConvexityAbout the Reduction Method in Fractional Calculus and Fractional
Ostrowski Inequalities Readership: Advanced graduate students and researchers interested in time scales,
inequalities and difference/differential equations. Key Features:Presents new research on time scales and
related inequalitiesMaterials are crucially related to difference/differential equationsSelf-contained
chapters that can be read independentlyAn extensive list of references is given in each chapterThe topics
covered are diverseKeywords:Time Scale;Fractional Derivative;Difference Equation;Fractional Inequality
Fractional Partial Differential Equations and Their Numerical Solutions-Boling Guo 2015-03-09 This book
aims to introduce some new trends and results on the study of the fractional differential equations, and to
provide a good understanding of this field to beginners who are interested in this field, which is the
authors' beautiful hope. This book describes theoretical and numerical aspects of the fractional partial
differential equations, including the authors' researches in this field, such as the fractional Nonlinear
Schrödinger equations, fractional Landau–Lifshitz equations and fractional Ginzburg–Landau equations. It
also covers enough fundamental knowledge on the fractional derivatives and fractional integrals, and
enough background of the fractional PDEs. Contents:Physics BackgroundFractional Calculus and
Fractional Differential EquationsFractional Partial Differential EquationsNumerical Approximations in
Fractional CalculusNumerical Methods for the Fractional Ordinary Differential EquationsNumerical
Methods for Fractional Partial Differential Equations Readership: Graduate students and researchers in
mathematical physics, numerical analysis and computational mathematics. Key Features:This book covers
the fundamentals of this field, especially for the beginnersThe book covers new trends and results in this
fieldThe book covers numerical results, which will be of broad interests to
researchersKeywords:Fractional Partial Differential Equations;Numerical Solutions
Advances in Non-Integer Order Calculus and Its Applications-Agnieszka B. Malinowska 2019-04-18 This
book provides an overview of some recent findings in the theory and applications of non-integer order
systems. Discussing topics ranging from the mathematical foundations to technical applications of
continuous-time and discrete-time fractional calculus, it includes 22 original research papers and is
subdivided into four parts: • Mathematical Foundations • Approximation, Modeling and Simulations •
Fractional Systems Analysis and Control • Applications The papers were selected from those presented at
the 10th International Conference of Non-integer Order Calculus and its Applications, which was held at
the Bialystok University of Technology, Poland, September 20–21, 2018. Thanks to the broad spectrum of
topics covered, the book is suitable for researchers from applied mathematics and engineering. It is also a
valuable resource for graduate students, as well as for scholars looking for new mathematical tools.
Nonstandard Methods in the Calculus of Variations-Curtis Tuckey 1993-11-22 This monograph is unique in
its treatment of the application of methods of nonstandard analysis to the theory of curves in the calculus
of variations. It will be of particular value to researchers in the calculus of variations and optimal control
discrete-fractional-calculus-applications-in-control-and-image-processing-series-in-computer-vision
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theory.
Fractional Thermoelasticity-Yuriy Povstenko 2015-02-26 This book is devoted to fractional
thermoelasticity, i.e. thermoelasticity based on the heat conduction equation with differential operators of
fractional order. Readers will discover how time-fractional differential operators describe memory effects
and space-fractional differential operators deal with the long-range interaction. Fractional calculus,
generalized Fourier law, axisymmetric and central symmetric problems and many relevant equations are
featured in the book. The latest developments in the field are included and the reader is brought up to
date with current research. The book contains a large number of figures, to show the characteristic
features of temperature and stress distributions and to represent the whole spectrum of order of fractional
operators. This work presents a picture of the state-of-the-art of fractional thermoelasticity and is suitable
for specialists in applied mathematics, physics, geophysics, elasticity, thermoelasticity and engineering
sciences. Corresponding sections of the book may also be used as additional reading material for courses
on heat and mass transfer, continuum mechanics, thermal stresses as well as in fractional calculus and its
applications for graduate and postgraduate students. Extensive references are included in order to
stimulate further studies.
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