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Parameter Estimation and Inverse Problems, Third Edition, is structured around a course at New Mexico Tech and is designed to
be accessible to typical graduate students in the physical sciences who do not have an extensive mathematical background. The
book is complemented by a companion website that includes MATLAB codes that correspond to examples that are illustrated with
simple, easy to follow problems that illuminate the details of particular numerical methods. Updates to the new edition include
more discussions of Laplacian smoothing, an expansion of basis function exercises, the addition of stochastic descent, an
improved presentation of Fourier methods and exercises, and more. Features examples that are illustrated with simple, easy to
follow problems that illuminate the details of a particular numerical method Includes an online instructor’s guide that helps
professors teach and customize exercises and select homework problems Covers updated information on adjoint methods that are
presented in an accessible manner
While the prediction of observations is a forward problem, the use of actual observations to infer the properties of a model is an
inverse problem. Inverse problems are difficult because they may not have a unique solution. The description of uncertainties
plays a central role in the theory, which is based on probability theory. This book proposes a general approach that is valid for
linear as well as for nonlinear problems. The philosophy is essentially probabilistic and allows the reader to understand the basic
difficulties appearing in the resolution of inverse problems. The book attempts to explain how a method of acquisition of
information can be applied to actual real-world problems, and many of the arguments are heuristic.
The book is oriented to the practitioner.
This book constitutes the proceedings of the 7th International Conference on Scale Space and Variational Methods in Computer
Vision, SSVM 2019, held in Hofgeismar, Germany, in June/July 2019. The 44 papers included in this volume were carefully
reviewed and selected for inclusion in this book. They were organized in topical sections named: 3D vision and feature analysis;
inpainting, interpolation and compression; inverse problems in imaging; optimization methods in imaging; PDEs and level-set
methods; registration and reconstruction; scale-space methods; segmentation and labeling; and variational methods.
The text presents and discusses some of the most influential papers in Matrix Computation authored by Gene H. Golub, one of the
founding fathers of the field. Including commentaries by leading experts and a brief biography, this text will be of great interest to
students and researchers in numerical analysis and scientific computation.
The research detailed in this monograph was originally motivated by our interest in control problems involving partial and delay
differential equations. Our attempts to apply control theory techniques to such prob lems in several areas of science convinced us
that in the need for better and more detailed models of distributed/ continuum processes in biology and mechanics lay a rich,
interesting, and challenging class of fundamen tal questions. These questions, which involve science and mathematics, are typical
of those arising in inverse or parameter estimation problems. Our efforts on inverse problems for distributed parameter systems,
which are infinite dimensional in the most common realizations, began about seven years ago at a time when rapid advances in
computing capabilities and availability held promise for significant progress in the development of a practically useful as well as
theoretically sound methodology for such problems. Much of the research reported in our presentation was not begun when we
outlined the plans for this monograph some years ago. By publishing this monograph now, when only a part of the originally
intended topics are covered (see Chapter VII in this respect), we hope to stimulate the research and interest of others in an area of
scientific en deavor which has exceeded even our optimistic expectations with respect to excitement, opportunity, and stimulation.
The computer revolution alluded to above and the development of new codes allow one to solve rather routinely certain estimation
problems that would have been out of the question ten years ago.
Geophysical Data Analysis: Discrete Inverse Theory is an introductory text focusing on discrete inverse theory that is concerned
with parameters that either are truly discrete or can be adequately approximated as discrete. Organized into 12 chapters, the
book’s opening chapters provide a general background of inverse problems and their corresponding solution, as well as some of
the basic concepts from probability theory that are applied throughout the text. Chapters 3-7 discuss the solution of the canonical
inverse problem, that is, the linear problem with Gaussian statistics, and discussions on problems that are non-Gaussian and
nonlinear are covered in Chapters 8 and 9. Chapters 10-12 present examples of the use of inverse theory and a discussion on the
numerical algorithms that must be employed to solve inverse problems on a computer. This book is of value to graduate students
and many college seniors in the applied sciences.
Generalized Inverses and Applications, contains the proceedings of an Advanced Seminar on Generalized Inverses and
Applications held at the University of Wisconsin-Madison on October 8-10, 1973 under the auspices of the university's
Mathematics Research Center. The seminar provided a forum for discussing the basic theory of generalized inverses and their
applications to analysis and operator equations. Numerical analysis and approximation methods are considered, along with
applications to statistics and econometrics, optimization, system theory, and operations research. Comprised of 14 chapters, this
book begins by describing a unified approach to generalized inverses of linear operators, with particular reference to algebraic,
topological, extremal, and proximinal properties. The reader is then introduced to the algebraic aspects of the generalized inverse
of a rectangular matrix; the Fredholm pseudoinverse; and perturbations and approximations for generalized inverses and linear
operator equations. Subsequent chapters deal with various applications of generalized inverses, including programming, games,
and networks, as well as estimation and aggregation in econometrics. This monograph will be of interest to mathematicians and
students of mathematics.

"Real and complex exponential data fitting is an important activity in many different areas of science and engineering,
ranging from Nuclear Magnetic Resonance Spectroscopy and Lattice Quantum Chromodynamics to Electrical and
Chemical Engineering, Vision a"
In this book the author presents the state-of-the-art electromagnetic (EM) theories and methods employed in EM
geophysical exploration. The book brings together the fundamental theory of EM fields and the practical aspects of EM
exploration for mineral and energy resources. This text is unique in its breadth and completeness in providing an
overview of EM geophysical exploration technology. The book is divided into four parts covering the foundations of EM
field theory and its applications, and emerging geophysical methods. Part I is an introduction to the field theory required
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for baseline understanding. Part II is an overview of all the basic elements of geophysical EM theory, from Maxwell's
fundamental equations to modern methods of modeling the EM field in complex 3-D geoelectrical formations. Part III
deals with the regularized solution of ill-posed inverse electromagnetic problems, the multidimensional migration and
imaging of electromagnetic data, and general interpretation techniques. Part IV describes major geophysical
electromagnetic methods—direct current (DC), induced polarization (IP), magnetotelluric (MT), and controlled-source
electromagnetic (CSEM) methods—and covers different applications of EM methods in exploration geophysics, including
minerals and HC exploration, environmental study, and crustal study. * Presents theoretical and methodological findings,
as well as examples of applications of recently developed algorithms and software in solving practical problems *
Describes the practical importance of electromagnetic data through enabling discussions on a construction of a closed
technological cycle, processing, analysis and three-dimensional interpretation * Updates current findings in the field,
especially with MT, magnetovariational and seismo-electrical methods and the practice of 3D interpretations
The Handbook of Mathematical Methods in Imaging provides a comprehensive treatment of the mathematical techniques
used in imaging science. The material is grouped into two central themes, namely, Inverse Problems (Algorithmic
Reconstruction) and Signal and Image Processing. Each section within the themes covers applications (modeling),
mathematics, numerical methods (using a case example) and open questions. Written by experts in the area, the
presentation is mathematically rigorous. The entries are cross-referenced for easy navigation through connected topics.
Available in both print and electronic forms, the handbook is enhanced by more than 150 illustrations and an extended
bibliography. It will benefit students, scientists and researchers in applied mathematics. Engineers and computer
scientists working in imaging will also find this handbook useful.
Hyperspectral imaging or imaging spectroscopy is a novel technology for acquiring and analysing an image of a real
scene by computers and other devices in order to obtain quantitative information for quality evaluation and process
control. Image processing and analysis is the core technique in computer vision. With the continuous development in
hardware and software for image processing and analysis, the application of hyperspectral imaging has been extended to
the safety and quality evaluation of meat and produce. Especially in recent years, hyperspectral imaging has attracted
much research and development attention, as a result rapid scientific and technological advances have increasingly
taken place in food and agriculture, especially on safety and quality inspection, classification and evaluation of a wide
range of food products, illustrating the great advantages of using the technology for objective, rapid, non-destructive and
automated safety inspection as well as quality control. Therefore, as the first reference book in the area, Hyperspectral
Imaging Technology in Food and Agriculture focuses on these recent advances. The book is divided into three parts,
which begins with an outline of the fundamentals of the technology, followed by full covering of the application in the most
researched areas of meats, fruits, vegetables, grains and other foods, which mostly covers food safety and quality as well
as remote sensing applicable for crop production. Hyperspectral Imaging Technology in Food and Agriculture is written
by international peers who have both academic and professional credentials, with each chapter addressing in detail one
aspect of the relevant technology, thus highlighting the truly international nature of the work. Therefore the book should
provide the engineer and technologist working in research, development, and operations in the food and agricultural
industry with critical, comprehensive and readily accessible information on the art and science of hyperspectral imaging
technology. It should also serve as an essential reference source to undergraduate and postgraduate students and
researchers in universities and research institutions.
The domain of inverse problems has experienced a rapid expansion, driven by the increase in computing power and the
progress in numerical modeling. When I started working on this domain years ago, I became somehow frtratedtoseethatmyfriendsworkingonmodelingwhereproducingexistence, uniqueness, and stability results for the solution of
their equations, but that I was most of the time limited, because of the nonlinearity of the problem, to
provethatmyleastsquaresobjectivefunctionwasdi?erentiable....Butwith my experience growing, I became convinced that,
after the inverse problem has been properly trimmed, the ?nal least squares problem, the one solved on the computer,
should be Quadratically (Q)-wellposed,thatis,both we- posed and optimizable: optimizability ensures that a global
minimizer of the least squares function can actually be found using e?cient local optimization algorithms, and
wellposedness that this minimizer is stable with respect to perturbation of the data. But the vast majority of inverse
problems are nonlinear, and the clas- cal mathematical tools available for their analysis fail to bring answers to these
crucial questions: for example, compactness will ensure existence, but provides no uniqueness results, and brings no
information on the presence or absenceofparasiticlocalminimaorstationarypoints....
Provides comprehensive coverage of the mathematical theory of generalized inverses and a wide range of important and
practical applications.
A groundbreaking introduction to vectors, matrices, and least squares for engineering applications, offering a wealth of
practical examples.
This second edition accounts for many major developments in generalized inverses while maintaining the informal and
leisurely style of the 1974 first edition. Added material includes a chapter on applications, new exercises, and an
appendix on the work of E.H. Moore.
Matrix algorithms are at the core of scientific computing and are indispensable tools in most applications in engineering. This book offers a
comprehensive and up-to-date treatment of modern methods in matrix computation. It uses a unified approach to direct and iterative methods
for linear systems, least squares and eigenvalue problems. A thorough analysis of the stability, accuracy, and complexity of the treated
methods is given. Numerical Methods in Matrix Computations is suitable for use in courses on scientific computing and applied technical
areas at advanced undergraduate and graduate level. A large bibliography is provided, which includes both historical and review papers as
well as recent research papers. This makes the book useful also as a reference and guide to further study and research work.
The contributions to this book follow a topical trend. In several geophysical fields evidence is accumulating concerning the deviation of the
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earth's structure from radial symmetry. Seismology provides the most adequate resolution for revealing the earth's lateral inhomogeneity on a
global to local scale. Lateral structure in the density distribution is also manifest in the earth's gravity field and in the geoid. Asphericity in
physical parameters, generally supposed only to vary with the vertical coordinate, has a profound influence on geodynamics. The effects of
these deviations from spherical symmetry concern in particular convection theory, post-glacial rebound and the dynamics of the lithosphere
and upper mantle in general. At the 16th International Conference on Mathematical Geophysics which was held in Oosterbeek, the
Netherlands, in 1986, the need was felt to present the state of the art. Several prospective authors were found interested to contribute to the
present book. This Oosterbeek conference was one in a long series of topical conferences starting with the Upper Mantle Project Symposia
on Geophysical Theory and Computers in the 1960s, and thence their successors, the conferences on Mathematical Geophysics, until the
present.
This book deals with the efficient numerical solution of challenging nonlinear problems in science and engineering, both in finite and in infinite
dimension. Its focus is on local and global Newton methods for direct problems or Gauss-Newton methods for inverse problems. Lots of
numerical illustrations, comparison tables, and exercises make the text useful in computational mathematics classes. At the same time, the
book opens many directions for possible future research.
The overall goal of the book is to provide access to the regularized solution of inverse problems relevant in geophysics without requiring more
mathematical knowledge than is taught in undergraduate math courses for scientists and engineers. From abstract analysis only the concept
of functions as vectors is needed. Function spaces are introduced informally in the course of the text, when needed. Additionally, a more
detailed, but still condensed introduction is given in Appendix B. A second goal is to elaborate the single steps to be taken when solving an
inverse problem: discretization, regularization and practical solution of the regularized optimization problem. These steps are shown in detail
for model problems from the fields of inverse gravimetry and seismic tomography. The intended audience is mathematicians, physicists and
engineers having a good working knowledge of linear algebra and analysis at the upper undergraduate level.
The goal of the Encyclopedia of Optimization is to introduce the reader to a complete set of topics that show the spectrum of research, the
richness of ideas, and the breadth of applications that has come from this field. The second edition builds on the success of the former edition
with more than 150 completely new entries, designed to ensure that the reference addresses recent areas where optimization theories and
techniques have advanced. Particularly heavy attention resulted in health science and transportation, with entries such as "Algorithms for
Genomics", "Optimization and Radiotherapy Treatment Design", and "Crew Scheduling".
Foundations of Geophysical Electromagnetic Theory and Methods, Second Edition, builds on the strength of the first edition to offer a
systematic exposition of geophysical electromagnetic theory and methods. This new edition highlights progress made over the last decade,
with a special focus on recent advances in marine and airborne electromagnetic methods. Also included are recent case histories on practical
applications in tectonic studies, mineral exploration, environmental studies and off-shore hydrocarbon exploration. The book is ideal for
geoscientists working in all areas of geophysics, including exploration geophysics and applied physics, as well as graduate students and
researchers working in the field of electromagnetic theory and methods. Presents theoretical and methodological foundations of geophysical
field theory Synthesizes fundamental theory and the most recent achievements of electromagnetic (EM) geophysical methods in the
framework of a unified systematic exposition Offers a unique breadth and completeness in providing a general picture of the current state-ofthe-art in EM geophysical technology Discusses practical aspects of EM exploration for mineral and energy resources
The problems of making inferences about the natural world from noisy observations and imperfect theories occur in almost all scientific
disciplines. This 2006 book addresses these problems using examples taken from geophysical fluid dynamics. It focuses on discrete
formulations, both static and time-varying, known variously as inverse, state estimation or data assimilation problems. Starting with
fundamental algebraic and statistical ideas, the book guides the reader through a range of inference tools including the singular value
decomposition, Gauss-Markov and minimum variance estimates, Kalman filters and related smoothers, and adjoint (Lagrange multiplier)
methods. The final chapters discuss a variety of practical applications to geophysical flow problems. Discrete Inverse and State Estimation
Problems is an ideal introduction to the topic for graduate students and researchers in oceanography, meteorology, climate dynamics, and
geophysical fluid dynamics. It is also accessible to a wider scientific audience; the only prerequisite is an understanding of linear algebra.
About 60 scientists and students attended the 96' International Conference on Nonlinear Programming, which was held September 2-5 at
Institute of Compu tational Mathematics and Scientific/Engineering Computing (ICMSEC), Chi nese Academy of Sciences, Beijing, China. 25
participants were from outside China and 35 from China. The conference was to celebrate the 60's birthday of Professor M.J.D. Powell
(Fellow of Royal Society, University of Cambridge) for his many contributions to nonlinear optimization. On behalf of the Chinese Academy of
Sciences, vice president Professor Zhi hong Xu attended the opening ceremony of the conference to express his warm welcome to all the
participants. After the opening ceremony, Professor M.J.D. Powell gave the keynote lecture "The use of band matrices for second derivative
approximations in trust region methods". 13 other invited lectures on recent advances of nonlinear programming were given during the four
day meeting: "Primal-dual methods for nonconvex optimization" by M. H. Wright (SIAM President, Bell Labs), "Interior point trajectories in
semidefinite programming" by D. Goldfarb (Columbia University, Editor-in-Chief for Series A of Mathe matical Programming), "An approach to
derivative free optimization" by A.
The 2004 International Symposium on Computational and Information Sciences (CIS 2004) aimed at bringing researchers in the area of
computational and - formation sciences together to exchange new ideas and to explore new ground. The goal of the conference was to push
the application of modern computing technologies to science, engineering, and information technologies to a new level of sophistication and
understanding. Theinitialideatoorganizesuchaconferencewithafocusoncomputationand
applicationswasoriginatedbyDr.JunZhang,duringhisvisittoChinainAugust 2003, in consultation with a few friends, including Dr. Jing Liu at the
Chinese Academy of Sciences, Dr. Jun-Hai Yong at Tsinghua University, Dr. Geng Yang at Nanjing University of Posts and Communications,
and a few others. After severaldiscussionswithDr.Ji-HuanHe,itwasdecidedthatDonghuaUniversity would host CIS 2004. CIS 2004 attempted
to distinguish itself from other conferences in its - phasis on participation rather than publication. A submitted paper was only reviewed with
the explicit understanding that, if accepted, at least one of the authors would attend and present the paper at the conference. It is our - lief
that attending conferences is an important part of one’s academic career, through which academic networks can be built that may bene?t
one’s academic life in the long run. We also made every e?ort to support graduate students in attending CIS 2004. In addition to set reduced
registration fees for full-time graduate students, we awarded up to three prizes for to the Best Student Papers at CIS 2004. Students whose
papers were selected for awards were given cash prizes, plus a waiver of registration fees.
Backward stochastic differential equations (BSDEs) provide a general mathematical framework for solving pricing and risk management
questions of financial derivatives. They are of growing importance for nonlinear pricing problems such as CVA computations that have been
developed since the crisis. Although BSDEs are well known to academics, they are less familiar to practitioners in the financial industry. In
order to fill this gap, this book revisits financial modeling and computational finance from a BSDE perspective, presenting a unified view of the
pricing and hedging theory across all asset classes. It also contains a review of quantitative finance tools, including Fourier techniques, Monte
Carlo methods, finite differences and model calibration schemes. With a view to use in graduate courses in computational finance and
financial modeling, corrected problem sets and Matlab sheets have been provided. Stéphane Crépey’s book starts with a few chapters on
classical stochastic processes material, and then... fasten your seatbelt... the author starts traveling backwards in time through backward
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stochastic differential equations (BSDEs). This does not mean that one has to read the book backwards, like a manga! Rather, the possibility
to move backwards in time, even if from a variety of final scenarios following a probability law, opens a multitude of possibilities for all those
pricing problems whose solution is not a straightforward expectation. For example, this allows for framing problems like pricing with credit and
funding costs in a rigorous mathematical setup. This is, as far as I know, the first book written for several levels of audiences, with
applications to financial modeling and using BSDEs as one of the main tools, and as the song says: "it's never as good as the first time".
Damiano Brigo, Chair of Mathematical Finance, Imperial College London While the classical theory of arbitrage free pricing has matured, and
is now well understood and used by the finance industry, the theory of BSDEs continues to enjoy a rapid growth and remains a domain
restricted to academic researchers and a handful of practitioners. Crépey’s book presents this novel approach to a wider community of
researchers involved in mathematical modeling in finance. It is clearly an essential reference for anyone interested in the latest developments
in financial mathematics. Marek Musiela, Deputy Director of the Oxford-Man Institute of Quantitative Finance
Proceedings of the NATO Advanced Study Institute, Leuven, Belgium, August 3-14, 1992
Revised and updated, the third edition of Golub and Van Loan's classic text in computer science provides essential information about the
mathematical background and algorithmic skills required for the production of numerical software. This new edition includes thoroughly
revised chapters on matrix multiplication problems and parallel matrix computations, expanded treatment of CS decomposition, an updated
overview of floating point arithmetic, a more accurate rendition of the modified Gram-Schmidt process, and new material devoted to GMRES,
QMR, and other methods designed to handle the sparse unsymmetric linear system problem.
The text presents and discusses some of the most influential papers in Matrix Computation authored by Gene H. Golub, one of the founding
fathers of the field. The collection of 21 papers is divided into five main areas: iterative methods for linear systems, solution of least squares
problems, matrix factorizations and applications, orthogonal polynomials and quadrature, and eigenvalue problems. Commentaries for each
area are provided by leading experts: Anne Greenbaum, Ake Bjorck, Nicholas Higham, Walter Gautschi, and G. W. (Pete) Stewart.
Comments on each paper are also included by the original authors, providing the reader with historical information on how the paper came to
be written and under what circumstances the collaboration was undertaken. Including a brief biography and facsimiles of the original papers,
this text will be of great interest to students and researchers in numerical analysis and scientific computation.
Nonlinear Least Squares for Inverse ProblemsTheoretical Foundations and Step-by-Step Guide for ApplicationsSpringer Science & Business
Media
Parameter Estimation and Inverse Problems, Second Edition provides geoscience students and professionals with answers to common
questions like how one can derive a physical model from a finite set of observations containing errors, and how one may determine the
quality of such a model. This book takes on these fundamental and challenging problems, introducing students and professionals to the broad
range of approaches that lie in the realm of inverse theory. The authors present both the underlying theory and practical algorithms for solving
inverse problems. The authors' treatment is appropriate for geoscience graduate students and advanced undergraduates with a basic
working knowledge of calculus, linear algebra, and statistics. Parameter Estimation and Inverse Problems, Second Edition introduces readers
to both Classical and Bayesian approaches to linear and nonlinear problems with particular attention paid to computational, mathematical,
and statistical issues related to their application to geophysical problems. The textbook includes Appendices covering essential linear
algebra, statistics, and notation in the context of the subject. Includes appendices for review of needed concepts in linear, statistics, and
vector calculus. Accessible to students and professionals without a highly specialized mathematical background.
Over the last few decades inversion concepts have become an integral part of experimental data interpretation in several branches of
science. In numerous cases similar inversion-like techniques were developed independently in separate disciplines, sometimes based on
different lines of reasoning, but not always to the same level of sophistication. This book is based on the Interdisciplinary Inversion
Conference held at the University of Aarhus, Denmark. For scientists and graduate students in geophysics, astronomy, oceanography,
petroleum geology, and geodesy, the book offers a wide variety of examples and theoretical background in the field of inversion techniques.

This book is an introduction to both computational inverse problems and uncertainty quantification (UQ) for inverse problems. The
book also presents more advanced material on Bayesian methods and UQ, including Markov chain Monte Carlo sampling
methods for UQ in inverse problems. Each chapter contains MATLAB® code that implements the algorithms and generates the
figures, as well as a large number of exercises accessible to both graduate students and researchers. Computational Uncertainty
Quantification for Inverse Problems is intended for graduate students, researchers, and applied scientists. It is appropriate for
courses on computational inverse problems, Bayesian methods for inverse problems, and UQ methods for inverse problems.
Included are; an overview of computational methods together with their properties and advantages; topics from statistical
regression analysis that help readers to understand and evaluate the computed solutions; many examples that illustrate the
techniques and algorithmsLeast Squares Data Fitting with Applications can be used as a textbook for advanced undergraduate or
graduate courses and professionals in the sciences and in engineering.
In many scientific or engineering applications, where ordinary differen tial equation (OOE),partial differential equation (POE), or
integral equation (IE) models are involved, numerical simulation is in common use for prediction, monitoring, or control purposes.
In many cases, however, successful simulation of a process must be preceded by the solution of the so-called inverse problem,
which is usually more complex: given meas ured data and an associated theoretical model, determine unknown para meters in
that model (or unknown functions to be parametrized) in such a way that some measure of the "discrepancy" between data and
model is minimal. The present volume deals with the numerical treatment of such inverse probelms in fields of application like
chemistry (Chap. 2,3,4, 7,9), molecular biology (Chap. 22), physics (Chap. 8,11,20), geophysics (Chap. 10,19), astronomy (Chap.
5), reservoir simulation (Chap. 15,16), elctrocardiology (Chap. 14), computer tomography (Chap. 21), and control system design
(Chap. 12,13). In the actual computational solution of inverse problems in these fields, the following typical difficulties arise: (1)
The evaluation of the sen sitivity coefficients for the model. may be rather time and storage con suming. Nevertheless these
coefficients are needed (a) to ensure (local) uniqueness of the solution, (b) to estimate the accuracy of the obtained approximation
of the solution, (c) to speed up the iterative solution of nonlinear problems. (2) Often the inverse problems are ill-posed. To cope
with this fact in the presence of noisy or incomplete data or inev itable discretization errors, regularization techniques are
necessary.
This volume focuses on the biomechanical modeling of biological tissues in the context of Computer Assisted Surgery (CAS).
More specifically, deformable soft tissues are addressed since they are the subject of the most recent developments in this field.
The pioneering works on this CAS topic date from the 1980's, with applications in orthopaedics and biomechanical models of
bones. More recently, however, biomechanical models of soft tissues have been proposed since most of the human body is made
of soft organs that can be deformed by the surgical gesture. Such models are much more complicated to handle since the tissues
can be subject to large deformations (non-linear geometrical framework) as well as complex stress/strain relationships (non-linear
mechanical framework). Part 1 of the volume presents biomechanical models that have been developed in a CAS context and
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used during surgery. This is particularly new since most of the soft tissues models already proposed concern Computer Assisted
Planning, with a pre-operative use of the models. Then, the volume addresses the two key issues raised for an intra-operative use
of soft tissues models, namely (Part 2) “how to estimate the in vivo mechanical behavior of the tissues?” (i.e. what are the values
of the mechanical parameters that can deliver realistic patient-specific behavior?) and (Part 3) “how to build a modeling platform
that provides generic real-time (or at least interactive-time) numerical simulations?”
Develop a Greater Understanding of How and Why Surface Wave Testing Works Using examples and case studies directly drawn
from the authors’ experience, Surface Wave Methods for Near-Surface Site Characterization addresses both the experimental
and theoretical aspects of surface wave propagation in both forward and inverse modeling. This book accents the key facets
associated with surface wave testing for near-surface site characterization. It clearly outlines the basic principles, the theoretical
framework and the practical implementation of surface wave analysis. In addition, it also describes in detail the equipment and
measuring devices, acquisition techniques, signal processing, forward and inverse modeling theories, and testing protocols that
form the basis of modern surface wave techniques. Review Examples of Typical Applications for This Geophysical Technique
Divided into eight chapters, the book explains surface wave testing principles from data measurement to interpretation. It
effectively integrates several examples and case studies illustrating how different ground conditions and geological settings may
influence the interpretation of data measurements. The authors accurately describe each phase of testing in addition to the
guidelines for correctly performing and interpreting results. They present variants of the test within a consistent framework to
facilitate comparisons, and include an in-depth discussion of the uncertainties arising at each stage of surface wave testing.
Provides a comprehensive and in-depth treatment of all the steps involved in surface wave testing Discusses surface wave
methods and their applications in various geotechnical conditions and geological settings Explains how surface wave
measurements can be used to estimate both stiffness and dissipative properties of the ground Addresses the issue of uncertainty,
which is often an overlooked problem in surface wave testing Includes examples with comparative analysis using different
processing techniques and inversion algorithms Outlines advanced applications of surface wave testing such as joint inversion,
underwater investigation, and Love wave analysis Written for geotechnical engineers, engineering seismologists, geophysicists,
and researchers, Surface Wave Methods for Near-Surface Site Characterization offers practical guidance, and presents a
thorough understanding of the basic concepts.
The scaling issue remains one of the largest problems in soil science and hydrology. This book is a unique compendium of ideas,
conceptual approaches, techniques, and methodologies for scaling soil physical properties. Scaling Methods in Soil Physics
covers many methods of scaling that will be useful in helping scientists across a range of soil-rel
Regularization methods aimed at finding stable approximate solutions are a necessary tool to tackle inverse and ill-posed
problems. Usually the mathematical model of an inverse problem consists of an operator equation of the first kind and often the
associated forward operator acts between Hilbert spaces. However, for numerous problems the reasons for using a Hilbert space
setting seem to be based rather on conventions than on an approprimate and realistic model choice, so often a Banach space
setting would be closer to reality. Furthermore, sparsity constraints using general Lp-norms or the BV-norm have recently become
very popular. Meanwhile the most well-known methods have been investigated for linear and nonlinear operator equations in
Banach spaces. Motivated by these facts the authors aim at collecting and publishing these results in a monograph.
This book studies methods to concretely address inverse problems. An inverse problem arises when the causes that produced a
given effect must be determined or when one seeks to indirectly estimate the parameters of a physical system. The author uses
practical examples to illustrate inverse problems in physical sciences. He presents the techniques and specific methods chosen to
solve inverse problems in a general domain of application, choosing to focus on a small number of methods that can be used in
most applications. This book is aimed at readers with a mathematical and scientific computing background. Despite this, it is a
book with a practical perspective. The methods described are applicable, have been applied, and are often illustrated by numerical
examples.
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