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This book discusses the parametric modeling, performance
evaluation, design optimization and comparative study of the
high-speed, parallel pick-and-place robots. It collects the
modeling methodology, evaluation criteria and design
guidelines for parallel PnP robots to provide a systematic
analysis method for robotic developers. Furthermore, it
gathers the research results previously scattered in many
prestigious international journals and conference proceedings
and methodically edits them and presents them in a unified
form. The book is of interest to researchers, R&D engineers
and graduate students in industrial parallel robotics who wish
to learn the core principles, methods, algorithms, and
applications.
Themechanicsofspace?ightisan
olddiscipline.Itstopicoriginallywasthemotion of planets, moons
and other celestial bodies in gravitational ?elds. Kepler’s
(1571 - 1630) observations and measurements have led to
probably the ?rst mathematical description of planet’s
motion. Newton (1642 - 1727) gave then, with the develment of his principles of mechanics, the physical explanation
of these motions. Since then man has started in the second
half of the 20th centuryto capture ph- ically the Space in the
sense that he did develop arti?cial celestial bodies, which he
brought into Earth’s orbits, like satellites or space stations, or
which he did send to planets or moons of our planetary
system, like probes, or by which p- ple were brought to the
moon and back, like capsules. Further he developed an
advanced space transportation system, the U.S. Space
Shuttle Orbiter, which is the only winged space vehicle ever in
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operation. In the last two and a half decades there were
several activities in the world in order to succeed the U.S.
Orbiter, like the HERMES project in Europe, the HOPE
project in Japan, the X-33, X-34 and X-37 studies and
demonstrators in the United States and the joint U.S. European project X-38. However, all these projects were
cancelled. The motion of these vehicles can be described by
Newton’s equation of motion.
This textbook provides a general introduction to the most
important nondestructive testing (NDT) exploration methods
for cultural heritage sites. It and highlights the application of
NDT exploration methods to archaeology and monumental
property. The ability to gauge the extent of an archaeological
deposit or the state of preservation of artefacts without
resorting to destructive actions is extremely useful in
identifying unknown or potential artefacts, and can help to
understand and approach a given site in a more targeted
manner, both for excavation and restoration operations. This
book describes the main physical principles, campaign
procedures, and processing and interpretation techniques of
NDT, while also introducing a new technique and algorithm
for data acquisition and processing. A large section of the
book is devoted to actual on-site applications, and focuses on
significant historical-archaeological sites in Italy and Turkey.
The book offers an essential reference guide for students and
scientists in archaeology, geophysics, architecture, and the
engineering disciplines, as well as specialists.
This topical and timely textbook is a collection of problems for
students, researchers, and practitioners interested in state-ofthe-art material and device applications in quantum
mechanics. Most problem are relevant either to a new device
or a device concept or to current research topics which could
spawn new technology. It deals with the practical aspects of
the field, presenting a broad range of essential topics
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currently at the leading edge of technological innovation.
Includes discussion on: Properties of Schroedinger Equation
Operators Bound States in Nanostructures Current and
Energy Flux Densities in Nanostructures Density of States
Transfer and Scattering Matrix Formalisms for Modelling
Diffusive Quantum Transport Perturbation Theory, Variational
Approach and their Applications to Device Problems
Electrons in a Magnetic or Electromagnetic Field and
Associated Phenomena Time-dependent Perturbation Theory
and its Applications Optical Properties of Nanostructures
Problems in Quantum Mechanics: For Material Scientists,
Applied Physicists and Device Engineers is an ideal
companion to engineering, condensed matter physics or
materials science curricula. It appeals to future and present
engineers, physicists, and materials scientists, as well as
professionals in these fields needing more in-depth
understanding of nanotechnology and nanoscience.
An elementary first course for students in mathematics and
engineering Practical in approach: examples of code are
provided for students to debug, and tasks – with full solutions
– are provided at the end of each chapter Includes a glossary
of useful terms, with each term supported by an example of
the syntaxes commonly encountered
This textbook provides and introduction to numerical
computing and its applications in science and engineering.
The topics covered include those usually found in an
introductory course, as well as those that arise in data
analysis. This includes optimization and regression based
methods using a singular value decomposition. The emphasis
is on problem solving, and there are numerous exercises
throughout the text concerning applications in engineering
and science. The essential role of the mathematical theory
underlying the methods is also considered, both for
understanding how the method works, as well as how the
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error in the computation depends on the method being used.
The MATLAB codes used to produce most of the figures and
data tables in the text are available on the author’s website
and SpringerLink.
* This book deals with the fundamentals of genetic algorithms
and their applications in a variety of different areas of
engineering and science * Most significant update to the
second edition is the MATLAB codes that accompany the text
* Provides a thorough discussion of hybrid genetic algorithms
* Features more examples than first edition

This book covers numerical methods for stochastic
partial differential equations with white noise using
the framework of Wong-Zakai approximation. The
book begins with some motivational and background
material in the introductory chapters and is divided
into three parts. Part I covers numerical stochastic
ordinary differential equations. Here the authors start
with numerical methods for SDEs with delay using
the Wong-Zakai approximation and finite difference
in time. Part II covers temporal white noise. Here the
authors consider SPDEs as PDEs driven by white
noise, where discretization of white noise (Brownian
motion) leads to PDEs with smooth noise, which can
then be treated by numerical methods for PDEs. In
this part, recursive algorithms based on Wiener
chaos expansion and stochastic collocation methods
are presented for linear stochastic advectiondiffusion-reaction equations. In addition, stochastic
Euler equations are exploited as an application of
stochastic collocation methods, where a numerical
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comparison with other integration methods in
random space is made. Part III covers spatial white
noise. Here the authors discuss numerical methods
for nonlinear elliptic equations as well as other
equations with additive noise. Numerical methods for
SPDEs with multiplicative noise are also discussed
using the Wiener chaos expansion method. In
addition, some SPDEs driven by non-Gaussian white
noise are discussed and some model reduction
methods (based on Wick-Malliavin calculus) are
presented for generalized polynomial chaos
expansion methods. Powerful techniques are
provided for solving stochastic partial differential
equations. This book can be considered as selfcontained. Necessary background knowledge is
presented in the appendices. Basic knowledge of
probability theory and stochastic calculus is
presented in Appendix A. In Appendix B some semianalytical methods for SPDEs are presented. In
Appendix C an introduction to Gauss quadrature is
provided. In Appendix D, all the conclusions which
are needed for proofs are presented, and in
Appendix E a method to compute the convergence
rate empirically is included. In addition, the authors
provide a thorough review of the topics, both
theoretical and computational exercises in the book
with practical discussion of the effectiveness of the
methods. Supporting Matlab files are made available
to help illustrate some of the concepts further.
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Bibliographic notes are included at the end of each
chapter. This book serves as a reference for
graduate students and researchers in the
mathematical sciences who would like to understand
state-of-the-art numerical methods for stochastic
partial differential equations with white noise.
This book provides the theory of anisotropic elasticity
with the computer program for analytical solutions as
well as boundary element methods. It covers the
elastic analysis of two-dimensional, plate bending,
coupled stretching-bending, and three-dimensional
deformations, and is extended to the piezoelectric,
piezomagnetic, magnetic-electro-elastic, viscoelastic
materials, and the ones under thermal environment.
The analytical solutions include the solutions for
infinite space, half-space, bi-materials, wedges,
interface corners, holes, cracks, inclusions, and
contact problems. The boundary element solutions
include BEMs for two-dimensional anisotropic
elastic, piezoelectric, magnetic-electro-elastic,
viscoelastic analyses, and their associated dynamic
analyses, as well as coupled stretching-bending
analysis, contact analysis, and three-dimensional
analysis. This book also provides source codes and
examples for all the presenting analytical solutions
and boundary element methods. The program is
named as AEPH (Anisotropic Elastic Plates -- Hwu),
which contains 204 MATLAB functions.
This book presents two new decomposition methods
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to decompose a time series in intrinsic components
of low and high frequencies. The methods are based
on Singular Value Decomposition (SVD) of a Hankel
matrix (HSVD). The proposed decomposition is used
to improve the accuracy of linear and nonlinear autoregressive models. Linear Auto-regressive models
(AR, ARMA and ARIMA) and Auto-regressive Neural
Networks (ANNs) have been found insufficient
because of the highly complicated nature of some
time series. Hybrid models are a recent solution to
deal with non-stationary processes which combine
pre-processing techniques with conventional
forecasters, some pre-processing techniques
broadly implemented are Singular Spectrum
Analysis (SSA) and Stationary Wavelet Transform
(SWT). Although the flexibility of SSA and SWT
allows their usage in a wide range of forecast
problems, there is a lack of standard methods to
select their parameters. The proposed
decomposition HSVD and Multilevel SVD are
described in detail through time series coming from
the transport and fishery sectors. Further, for
comparison purposes, it is evaluated the forecast
accuracy reached by SSA and SWT, both jointly with
AR-based models and ANNs.
This volume provides a comprehensive method for
optimizing solid waste management practices and
procedures at college and university campuses
through the use of cluster analysis to combine Life
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Cycle Assessment and Analytical Hierarchy Process.
Author Pezhman Taherei uses Malaysia’s University
of Malaya as a case study and model, and through
this method was able to assess which combination
of waste disposal, management, and recycling
techniques generate the least environmental impact
while retaining the maximum cost savings for the
university. A method for analysis of solid waste
composition is also proposed. Higher education
institutes generate thousands of tons of solid waste
per year. Comprehensive solid waste management
programs, which take integrated solid waste
management systems into consideration, are one of
the greatest challenges to achieving campus
sustainability. This system can serve as a guide and
blueprint for other universities that are taking steps
toward sustainability through improved solid waste
management.
This extensively revised and updated second edition
of a widely read classic presents the use of
ultrasound in nondestructive evaluation (NDE)
inspections. Retaining the first edition's use of wave
propagation /scattering theory and linear system
theory, this volume also adds significant new
material including: the introduction of MATLAB®
functions and scripts that evaluate key results
involving beam propagation and scattering, flaw
sizing, and the modeling of ultrasonic systems.
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Gaussian ultrasonic beam model for bulk wave
transducers. a new chapter on the connection
between ultrasonic modeling and probability of
detection (POD) and reliability models. new and
improved derivations of ultrasonic measurement
models. updated coverage of ultrasonic simulators
that have been developed around the world.
Students, engineers, and researchers working in the
ultrasonic NDE field will find a wealth of information
on the modeling of ultrasonic inspections and the
fundamental ultrasonic experiments that support
those models in this new edition.
This book offers the first comprehensive introduction
to the optical properties of the catenary function, and
includes more than 200 figures. Related topics
addressed here include the photonic spin Hall effect
in inhomogeneous anisotropic materials, coupling of
evanescent waves in complex structures, etc. After
familiarizing readers with these new physical
phenomena, the book highlights their applications in
plasmonic nanolithography, flat optical elements,
perfect electromagnetic absorbers and polarization
converters. The book will appeal to a wide range of
readers: while researchers will find new inspirations
for historical studies combining mechanics,
mathematics, and optics, students will gain a wealth
of multidisciplinary knowledge required in many
related areas. In fact, the catenary function was
deemed to be a “true mathematical and mechanical
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form” in architecture by Robert Hooke in the 1670s.
The discovery of the mathematical form of
catenaries is attributed to Gottfried Leibniz,
Christiaan Huygens and Johann Bernoulli in 1691.
As the founders of wave optics, however, Hooke and
Huygens did not recognize the importance of
catenaries in optics. It is only in recent decades that
the link between catenaries and optics has been
established.
This book discusses recent developments in
dynamic reliability in multi-state systems (MSS),
addressing such important issues as reliability and
availability analysis of aging MSS, the impact of
initial conditions on MSS reliability and availability,
changing importance of components over time in
MSS with aging components, and the determination
of age-replacement policies. It also describes
modifications of traditional methods, such as Markov
processes with rewards, as well as a modern
mathematical method based on the extended
universal generating function technique, the Lztransform, presenting various successful applications
and demonstrating their use in real-world problems.
This book provides theoretical insights, information
on practical applications, and real-world case studies
that are of interest to engineers and industrial
managers as well as researchers. It also serves as a
textbook or supporting text for graduate and
postgraduate courses in industrial, electrical, and
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mechanical engineering.
This book provides a succinct overview on the
application of rate and pressure transient analysis in
unconventional petroleum reservoirs. It begins by
introducing unconventional reservoirs, including
production challenges, and continues to explore the
potential benefits of rate and pressure analysis
methods. Rate transient analysis (RTA) and
pressure transient analysis (PTA) are techniques for
evaluating petroleum reservoir properties such as
permeability, original hydrocarbon in-place, and
hydrocarbon recovery using dynamic data. The brief
introduces, describes and classifies both techniques,
focusing on the application to shale and tight
reservoirs. Authors have used illustrations,
schematic views, and mathematical formulations and
code programs to clearly explain application of RTA
and PTA in complex petroleum systems. This brief is
of an interest to academics, reservoir engineers and
graduate students.
The contributions in this book discuss large-scale
problems like the optimal design of domes,
antennas, transmission line towers, barrel vaults and
steel frames with different types of limitations such
as strength, buckling, displacement and natural
frequencies. The authors use a set of definite
algorithms for the optimization of all types of
structures. They also add a new enhanced version of
VPS and information about configuration processes
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to all chapters. Domes are of special interest to
engineers as they enclose a maximum amount of
space with a minimum surface and have proven to
be very economical in terms of consumption of
constructional materials. Antennas and transmission
line towers are the one of the most popular structure
since these steel lattice towers are inexpensive,
strong, light and wind resistant. Architects and
engineers choose barrel vaults as viable and often
highly suitable forms for covering not only low-cost
industrial buildings, warehouses, large-span
hangars, indoor sports stadiums, but also large
cultural and leisure centers. Steel buildings are
preferred in residential as well as commercial
buildings due to their high strength and ductility
particularly in regions which are prone to
earthquakes.
This self-contained, interdisciplinary book
encompasses mathematics, physics, computer
programming, analytical solutions and numerical
modelling, industrial computational fluid dynamics
(CFD), academic benchmark problems and
engineering applications in conjunction with the
research field of anisotropic turbulence. It focuses on
theoretical approaches, computational examples and
numerical simulations to demonstrate the strength of
a new hypothesis and anisotropic turbulence
modelling approach for academic benchmark
problems and industrially relevant engineering
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applications. This book contains MATLAB codes,
and C programming language based User-Defined
Function (UDF) codes which can be compiled in the
ANSYS-FLUENT environment. The computer codes
help to understand and use efficiently a new concept
which can also be implemented in any other
software packages. The simulation results are
compared to classical analytical solutions and
experimental data taken from the literature. A
particular attention is paid to how to obtain accurate
results within a reasonable computational time for
wide range of benchmark problems. The provided
examples and programming techniques help
graduate and postgraduate students, engineers and
researchers to further develop their technical skills
and knowledge.
Among the various multi-level formulations of
mathematical models in decision making processes,
this book focuses on the bi-level model. Being the
most frequently used, the bi-level model addresses
conflicts which exist in multi-level decision making
processes. From the perspective of bi-level structure
and uncertainty, this book takes real-life problems as
the background, focuses on the so-called randomlike uncertainty, and develops the general framework
of random-like bi-level decision making problems.
The random-like uncertainty considered in this book
includes random phenomenon, random-overlapped
random (Ra-Ra) phenomenon and fuzzy-overlapped
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random (Ra-Fu) phenomenon. Basic theory, models,
algorithms and practical applications for different
types of random-like bi-level decision making
problems are also presented in this book.
In a unified and carefully developed presentation,
this book systematically examines recent
developments in VRP. The book focuses on a
portfolio of significant technical advances that have
evolved over the past few years for modeling and
solving vehicle routing problems and VRP variations.
Reflecting the most recent scholarship, this book is
written by one of the top research scholars in Vehicle
Routing and is one of the most important books in
VRP to be published in recent times.
This book introduces systematically the application
of Bayesian probabilistic approach in soil mechanics
and geotechnical engineering. Four typical problems
are analyzed by using Bayesian probabilistic
approach, i.e., to model the effect of initial void ratio
on the soil–water characteristic curve (SWCC) of
unsaturated soil, to select the optimal model for the
prediction of the creep behavior of soft soil under
one-dimensional straining, to identify model
parameters of soils and to select constitutive model
of soils considering critical state concept. This book
selects the simple and easy-to-understand Bayesian
probabilistic algorithm, so that readers can master
the Bayesian method to analyze and solve the
problem in a short time. In addition, this book
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provides MATLAB codes for various algorithms and
source codes for constitutive models so that readers
can directly analyze and practice. This book is useful
as a postgraduate textbook for civil engineering,
hydraulic engineering, transportation, railway,
engineering geology and other majors in colleges
and universities, and as an elective course for senior
undergraduates. It is also useful as a reference for
relevant professional scientific researchers and
engineers.
Structural health monitoring (SHM) has emerged as
a prominent research area in recent years owing to
increasing concerns about structural safety, and the
need to monitor and extend the lives of existing
structures. Structural Health Monitoring Using
Genetic Fuzzy Systems elaborates the process of
intelligent SHM development and implementation
using the evolutionary system. The use of a genetic
algorithm automates the development of the fuzzy
system, and makes the method easy to use for
problems involving a large number of
measurements, damage locations and sizes; such
problems being typical of SHM. The ideas behind
fuzzy logic, genetic algorithms and genetic fuzzy
systems are also explained. The functionality of the
genetic fuzzy system architecture is elucidated within
a case-study framework, covering: • SHM of beams;
• SHM of composite tubes; and • SHM of helicopter
rotor blades. Structural Health Monitoring Using
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Genetic Fuzzy Systems will be useful for aerospace,
civil and mechanical engineers working with
structures and structured components. It will also be
useful for computer scientists and applied
mathematicians interested in the application of
genetic fuzzy systems to engineering problems.
This book intend to supply readers with some
MATLAB codes for ?nite element analysis of solids
and structures. After a short introduction to MATLAB,
the book illustrates the ?nite element implementation
of some problems by simple scripts and functions.
The following problems are discussed: • Discrete
systems, such as springs and bars • Beams and
frames in bending in 2D and 3D • Plane stress
problems • Plates in bending • Free vibration of
Timoshenko beams and Mindlin plates, including
laminated composites • Buckling of Timoshenko
beams and Mindlin plates The book does not intends
to give a deep insight into the ?nite element details,
just the basic equations so that the user can modify
the codes. The book was prepared for
undergraduate science and engineering students,
although it may be useful for graduate students. The
MATLABcodesofthisbookareincludedinthedisk.Read
ersarewelcomed to use them freely. The author does
not guarantee that the codes are error-free, although
a major e?ort was taken to verify all of them. Users
should use MATLAB 7.0 or greater when running
these codes. Any suggestions or corrections are
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welcomed by an email to ferreira@fe.up.pt.
This innovative text emphasizes a "less-is-more"
approach to modeling complicated systems such as
heat transfer by treating them first as "1-node
lumped models" that yield simple closed-form
solutions. The author develops numerical techniques
for students to obtain more detail, but also trains
them to use the techniques only when simpler
approaches fail. Covering all essential methods
offered in traditional texts, but with a different order,
Professor Sidebotham stresses inductive thinking
and problem solving as well as a constructive
understanding of modern, computer-based practice.
Readers learn to develop their own code in the
context of the material, rather than just how to use
packaged software, offering a deeper, intrinsic grasp
behind models of heat transfer. Developed from over
twenty-five years of lecture notes to teach students
of mechanical and chemical engineering at The
Cooper Union for the Advancement of Science and
Art, the book is ideal for students and practitioners
across engineering disciplines seeking a solid
understanding of heat transfer. This book also: ·
Adopts a novel inductive pedagogy where commonly
understood examples are introduced early and
theory is developed to explain and predict readily
recognized phenomena · Introduces new techniques
as needed to address specific problems, in contrast
to traditional texts’ use of a deductive approach,
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where abstract general principles lead to specific
examples · Elucidates readers’ understanding of the
"heat transfer takes time" idea—transient analysis
applications are introduced first and steady-state
methods are shown to be a limiting case of those
applications · Focuses on basic numerical methods
rather than analytical methods of solving partial
differential equations, largely obsolete in light of
modern computer power · Maximizes readers’
insights to heat transfer modeling by framing theory
as an engineering design tool, not as a pure science,
as has been done in traditional textbooks · Integrates
practical use of spreadsheets for calculations and
provides many tips for their use throughout the text
examples
The purpose of this introductory book is to couple the
teaching of chaotic circuit and systems theory with the
use of field programmable gate arrays (FPGAs). As
such, it differs from other texts on chaos: first, it puts
emphasis on combining theoretical methods, simulation
tools and physical realization to help the reader gain an
intuitive understanding of the properties of chaotic
systems. Second, the "medium" used for physical
realization is the FPGA. These devices are massively
parallel architectures that can be configured to realize a
variety of logic functions. Hence, FPGAs can be
configured to emulate systems of differential equations.
Nevertheless maximizing the capabilities of an FPGA
requires the user to understand the underlying hardware
and also FPGA design software. This is achieved by the
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third distinctive feature of this book: a lab component in
each chapter. Here, readers are asked to experiment
with computer simulations and FPGA designs, to further
their understanding of concepts covered in the book.
This text is intended for graduate students in science and
engineering interested in exploring implementation of
nonlinear dynamical (chaotic) systems on FPGAs.
The relay feedback test (RFT) has become a popular
and efficient in process identification and automatic
controller tuning. Non-parametric Tuning of PID
Controllers couples new modifications of classical RFT
with application-specific optimal tuning rules to form a
non-parametric method of test-and-tuning. Test and
tuning are coordinated through a set of common
parameters so that a PID controller can obtain the
desired gain or phase margins in a system exactly, even
with unknown process dynamics. The concept of processspecific optimal tuning rules in the nonparametric setup,
with corresponding tuning rules for flow, level pressure,
and temperature control loops is presented in the text.
Common problems of tuning accuracy based on
parametric and non-parametric approaches are
addressed. In addition, the text treats the parametric
approach to tuning based on the modified RFT approach
and the exact model of oscillations in the system under
test using the locus of a perturbedrelay system (LPRS)
method. Industrial loop tuning for distributed control
systems using modified RFT is also described. Many of
the problems of tuning rules optimization and
identification with modified RFT are accompanied by
MATLAB® code, downloadable from
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http://extras.springer.com/978-1-4471-4464-9 to allow
the reader to duplicate the results. Non-parametric
Tuning of PID Controllers is written for readers with
previous knowledge of linear control and will be of
interest to academic control researchers and graduate
students and to practitioners working in a variety of
chemical- mechanical- and process-engineering-related
industries.
Terahertz biomedical imaging has become an area of
interest due to its ability to simultaneously acquire both
image and spectral information. Terahertz imaging
systems are being commercialized, with increasing trials
performed in a biomedical setting. As a result, advanced
digital image processing algorithms are needed to assist
screening, diagnosis, and treatment. "Pattern
Recognition and Tomographic Reconstruction" presents
these necessary algorithms, which will play a critical role
in the accurate detection of abnormalities present in
biomedical imaging. Terhazertz tomographic imaging
and detection technology contributes to the ability to
identify opaque objects with clear boundaries, and would
be useful to both in vivo and ex vivo environments,
making this book a must-read for anyone in the field of
biomedical engineering and digital imaging.
A systematic approach to profit optimization utilizing
strategic solutions and methodologies for the chemical
process industry In the ongoing battle to reduce the cost
of production and increase profit margin within the
chemical process industry, leaders are searching for new
ways to deploy profit optimization strategies. Profit
Maximization Techniques For Operating Chemical Plants
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defines strategic planning and implementation
techniques for managers, senior executives, and
technical service consultants to help increase profit
margins. The book provides in-depth insight and
practical tools to help readers find new and unique
opportunities to implement profit optimization strategies.
From identifying where the large profit improvement
projects are to increasing plant capacity and pushing
plant operations towards multiple constraints while
maintaining continuous improvements—there is a
plethora of information to help keep plant operations on
budget. The book also includes information on: ? Take
away methods and techniques for identifying and
exploiting potential areas to improve profit within the
plant ? Focus on latest Artificial Intelligence based
modeling, knowledge discovery and optimization
strategies to maximize profit in running plant. ?
Describes procedure to develop advance process
monitoring and fault diagnosis in running plant ?
Thoughts on engineering design , best practices and
monitoring to sustain profit improvements ? Step-by-step
guides to identifying, building, and deploying
improvement applications For leaders and technologists
in the industry who want to maximize profit margins, this
text provides basic concepts, guidelines, and step-bystep guides specifically for the chemical plant sector.
This monograph opens up new horizons for engineers
and researchers in academia and in industry dealing with
or interested in new developments in the field of system
identification and control. It emphasizes guidelines for
working solutions and practical advice for their
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implementation rather than the theoretical background of
Gaussian process (GP) models. The book demonstrates
the potential of this recent development in probabilistic
machine-learning methods and gives the reader an
intuitive understanding of the topic. The current state of
the art is treated along with possible future directions for
research. Systems control design relies on mathematical
models and these may be developed from measurement
data. This process of system identification, when based
on GP models, can play an integral part of control design
in data-based control and its description as such is an
essential aspect of the text. The background of GP
regression is introduced first with system identification
and incorporation of prior knowledge then leading into
full-blown control. The book is illustrated by extensive
use of examples, line drawings, and graphical
presentation of computer-simulation results and plant
measurements. The research results presented are
applied in real-life case studies drawn from successful
applications including: a gas–liquid separator control;
urban-traffic signal modelling and reconstruction; and
prediction of atmospheric ozone concentration. A
MATLAB® toolbox, for identification and simulation of
dynamic GP models is provided for download.
This book provides a clear understanding in formulating
stability analysis and state feedback control of retarded
time delay systems using Lyapunov’s second method in
an LMI framework. The chapters offer a clear overview of
the evolution of stability analysis in terms of the
construction of a Lyapunov functional and use of the
integral inequalities in order to reduce the gap of delay
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upper bound estimate compared to frequency domain
method through existing and proposed stability
theorems. Power system engineering problem has been
presented here to give readers fair idea on applicability
of the model and method for solving engineering
problems. Without deviating from the framework of
analysis more complex dynamics of the system have
been dealt with here that includes actuator saturation
and thereby ascertaining local stability for an estimated
time-delay and domain of attraction. Nonlinearity in a
time-delay system has been dealt with in the T-S fuzzy
modeling approach. This book is useful as a textbook for
Master’s students and advanced researcher working in
the field of control system engineering, and for practicing
engineers dealing with such complex dynamical
systems. The strengths of the book are lucidity of
presentation, lucidity of solution method, MATLAB
programs given in the appendix that help the novice
researcher to carry out research in this area
independently, clear idea about the formulation of
desired stability and control problem in a LMI framework,
application problem provided can motivate students and
researcher to recast their problems in the similar
framework easily, helpful for readers to use the stability
(stabilization) conditions or formulate their own stability
conditions easily for a complicated linear or nonlinear
dynamical system.
This text on geometry is devoted to various central
geometrical topics including: graphs of functions,
transformations, (non-)Euclidean geometries, curves and
surfaces as well as their applications in a variety of
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disciplines. This book presents elementary methods for
analytical modeling and demonstrates the potential for
symbolic computational tools to support the development
of analytical solutions. The author systematically
examines several powerful tools of MATLAB® including
2D and 3D animation of geometric images with shadows
and colors and transformations using matrices. With over
150 stimulating exercises and problems, this text
integrates traditional differential and non-Euclidean
geometries with more current computer systems in a
practical and user-friendly format. This text is an
excellent classroom resource or self-study reference for
undergraduate students in a variety of disciplines.
Emerging innovations in the medical sector have created
new opportunities for improved patient care and disease
control. By optimizing current practices and procedures,
improvements in healthcare delivery and quality can be
achieved. Oral Healthcare and Technologies:
Breakthroughs in Research and Practice is a
comprehensive resource with the latest scholarly
perspectives on the technological advancements and
real-world applications for oral hygiene and medical care.
Featuring extensive coverage across a range of relevant
perspectives and topics, such as disease management,
healthcare administration, and medical informatics, this
multi-volume book is ideally designed for professionals,
researchers, students, and practitioners seeking
academic material on developments and innovations in
oral medicine.
This book stems from the long standing teaching
experience of the authors in the courses on Numerical
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Methods in Engineering and Numerical Methods for
Partial Differential Equations given to undergraduate and
graduate students of Politecnico di Milano (Italy), EPFL
Lausanne (Switzerland), University of Bergamo (Italy)
and Emory University (Atlanta, USA). It aims at
introducing students to the numerical approximation of
Partial Differential Equations (PDEs). One of the
difficulties of this subject is to identify the right trade-off
between theoretical concepts and their actual use in
practice. With this collection of examples and exercises
we try to address this issue by illustrating "academic"
examples which focus on basic concepts of Numerical
Analysis as well as problems derived from practical
application which the student is encouraged to formalize
in terms of PDEs, analyze and solve. The latter
examples are derived from the experience of the authors
in research project developed in collaboration with
scientists of different fields (biology, medicine, etc.) and
industry. We wanted this book to be useful both to
readers more interested in the theoretical aspects and
those more concerned with the numerical
implementation.
Molecular motors convert chemical energy (typically from
ATP hydrolysis) to directed motion and mechanical work.
Biomolecular motors are proteins able of converting
chemical energy into mechanical motion and force.
Because of their dimension, the many small parts that
make up molecular motors must operate at energies only
a few times greater than those of the thermal baths. The
description of molecular motors must be stochastic in
nature. Their actions are often described in terms of
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Brownian Ratchets mechanisms. In order to describe the
principles used in their movement, we need to use the
tools that theoretical physics give us. In this book we
centralize on the some physical mechanisms of
molecular motors.
This book presents state-of-the-art probabilistic methods
for the reliability analysis and design of engineering
products and processes. It seeks to facilitate practical
application of probabilistic analysis and design by
providing an authoritative, in-depth, and practical
description of what probabilistic analysis and design is
and how it can be implemented. The text is packed with
many practical engineering examples (e.g., electric
power transmission systems, aircraft power generating
systems, and mechanical transmission systems) and
exercise problems. It is an up-to-date, fully illustrated
reference suitable for both undergraduate and graduate
engineering students, researchers, and professional
engineers who are interested in exploring the
fundamentals, implementation, and applications of
probabilistic analysis and design methods.
This textbook provides an introduction to the study of
digital signal processing, employing a top-to-bottom
structure to motivate the reader, a graphical approach to
the solution of the signal processing mathematics, and
extensive use of MATLAB. In contrast to the
conventional teaching approach, the book offers a topdown approach which first introduces students to digital
filter design, provoking questions about the mathematical
tools required. The following chapters provide answers to
these questions, introducing signals in the discrete
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domain, Fourier analysis, filters in the time domain and
the Z-transform. The author introduces the mathematics
in a conceptual manner with figures to illustrate the
physical meaning of the equations involved. Chapter six
builds on these concepts and discusses advanced filter
design, and chapter seven discusses matters of practical
implementation. This book introduces the corresponding
MATLAB functions and programs in every chapter with
examples, and the final chapter introduces the actual
real-time filter from MATLAB. Aimed primarily at
undergraduate students in electrical and electronic
engineering, this book enables the reader to implement a
digital filter using MATLAB.
The topology optimization method solves the basic
enginee- ring problem of distributing a limited amount of
material in a design space. The first edition of this book
has become the standard text on optimal design which is
concerned with the optimization of structural topology,
shape and material. This edition, has been substantially
revised and updated to reflect progress made in
modelling and computational procedures. It also
encompasses a comprehensive and unified description
of the state-of-the-art of the so-called material
distribution method, based on the use of mathematical
programming and finite elements. Applications treated
include not only structures but also materials and MEMS.
This book exemplifies how algorithms are developed by
mimicking nature. Classical techniques for solving day-today problems is time-consuming and cannot address
complex problems. Metaheuristic algorithms are natureinspired optimization techniques for solving real-life
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complex problems. This book emphasizes the social
behaviour of insects, animals and other natural entities,
in terms of converging power and benefits. Major natureinspired algorithms discussed in this book include the
bee colony algorithm, ant colony algorithm, grey wolf
optimization algorithm, whale optimization algorithm,
firefly algorithm, bat algorithm, ant lion optimization
algorithm, grasshopper optimization algorithm, butterfly
optimization algorithm and others. The algorithms have
been arranged in chapters to help readers gain better
insight into nature-inspired systems and swarm
intelligence. All the MATLAB codes have been provided
in the appendices of the book to enable readers practice
how to solve examples included in all sections. This book
is for experts in Engineering and Applied Sciences,
Natural and Formal Sciences, Economics, Humanities
and Social Sciences.
The development of innovative drugs is becoming more
difficult while relying on empirical approaches. This
inspired all major pharmaceutical companies to pursue
alternative model-based paradigms. The key question is:
How to find innovative compounds and, subsequently,
appropriate dosage regimens? Written from the industry
perspective and based on many years of experience, this
book offers: - Concepts for creation of drug-disease
models, introduced and supplemented with extensive
MATLAB programs - Guidance for exploration and
modification of these programs to enhance the
understanding of key principles - Usage of differential
equations to pharmacokinetic, pharmacodynamic and
(patho-) physiologic problems thereby acknowledging
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their dynamic nature - A range of topics from single
exponential decay to adaptive dosing, from single
subject exploration to clinical trial simulation, and from
empirical to mechanistic disease modeling. Students with
an undergraduate mathematical background or
equivalent education, interest in life sciences and skills in
a high-level programming language such as MATLAB,
are encouraged to engage in model-based
pharmaceutical research and development.
The need of video compression in the modern age of
visual communication cannot be over-emphasized. This
monograph will provide useful information to the
postgraduate students and researchers who wish to work
in the domain of VLSI design for video processing
applications. In this book, one can find an in-depth
discussion of several motion estimation algorithms and
their VLSI implementation as conceived and developed
by the authors. It records an account of research done
involving fast three step search, successive elimination,
one-bit transformation and its effective combination with
diamond search and dynamic pixel truncation
techniques. Two appendices provide a number of
instances of proof of concept through Matlab and Verilog
program segments. In this aspect, the book can be
considered as first of its kind. The architectures have
been developed with an eye to their applicability in
everyday low-power handheld appliances including video
camcorders and smartphones.
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