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The use of actual observations to infer the properties of a model is an inverse problem, which are often difficult as they may not have a unique solution. 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, including many heuristic arguments. Prompted by recent developments in inverse theory, this text is a completely rewritten version of a 1987 book by the same author, and includes
many algorithmic details for Monte Carlo methods, least-squares discrete problems, and least-squares problems involving functions. In addition, some notions are clarified, the role of optimization techniques is underplayed, and Monte Carlo methods are taken much more seriously. The use of actual observations to infer the properties of a model is an
inverse problem, which are often difficult as they may not have a unique solution. 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, including many heuristic arguments. Prompted by recent developments in inverse theory, this text is a completely rewritten version of a 1987 book by the same author, and includes many algorithmic details for Monte Carlo methods, least-squares discrete
problems, and least-squares problems involving functions. In addition, some notions are clarified, the role of optimization techniques is underplayed, and Monte Carlo methods are taken much more seriously. Directed to all scientists facing the problem of quantitative interpretation of experimental data in fields such as physics, chemistry, biology,
image processing, and information sciences Considerable effort has been made so that this book can serve either as a reference manual for researchers or as a textbook in a course for undergraduate or graduate students Prompted by recent developments in inverse theory, this edition is a completely rewritten version of a 1987 book by the same
authorRead more'Tarantola's book is undoubtedly the most important work on probabilistic inverse theory. It presents a complete theory where a physical parameter is represented, not by a number, but by a probability distribution.' Klaus Mosegaard, Niels Bohr Institute Customer reviews Be the first to review Log in to review Date Published:
January 2005format: Paperbackisbn: 9780898715729length: 352 pages dimensions: 252 x 175 x 20 mmweight: 0.61kgavailability: Available in limited markets only 1. The general discrete inverse problem 2. Monte Carol methods 3. The least-squares criterion 4. Least-absolute values criterion and minimax criterion 5. Functional inverse problems 6.
Appendices 7. Problems References Index. Albert Tarantola, Université de Paris VI (Pierre et Marie Curie) Photograph taken in 2006, at rue de Vaugirard, with one of the two original metres still in place. Albert Tarantola was a Spanish-born physicist (Barcelona, June 15, 1949 - December 6, 2009), of the University of Paris and the Institut de
Physique du Globe (IPGP), and author of the book Probabilistic Formulation of Inverse Problems (Tarantola, 1987, 2005). Tarantola was the leader of the Geophysical Tomography Group, that during the years 1985—2000 developed methods for the interpretation of seismic waveform data. Beyond just this field, he is widely credited with popularizing
the idea that inverse problems can be interpreted in a statistical sense, yielding the Bayesian perspective of inverse problems. Apart from his scientific research, Tarantola taught both at IPGP and at other universities. In 2018, he was given the Maurice Ewing Medal of the Society of Exploration Geophysicists, its highest award. Notable publications
Books Tarantola, Albert (2005). Inverse Problem Theory and Methods for Model Parameter Estimation. SIAM. ISBN 978-0-89871-572-9. Tarantola, Albert (2006). Elements for Physics Quantities, Qualities, and Intrinsic Theories. Springer. ISBN 978-3-642-06452-4. Scientific articles Tarantola, Albert; Valette, Bernard (1982). "Inverse Problems =
Quest for Information" (PDF). Journal of Geophysics. 50: 159-170. Tarantola, Albert; Valette, Bernard (May 1982). "Generalized Nonlinear Inverse Problems Solved Using the Least Squares Criterion" (PDF). Reviews of Geophysics and Space Physics. 20 (2): 219-232. Bibcode:1982RvGSP..20..219T. doi:10.1029/RG020i002p00219. Tarantola, Albert
(October 1986). "A strategy for nonlinear elastic inversion of seismic reflection data" (PDF). Geophysics. 51 (10): 1893-1903. Bibcode:1986Geop...51.1893T. d0i:10.1190/1.1442046. Mosegaard, Klaus; Tarantola, Albert (1995). "Monte Carlo Sampling of Solutions to Inverse Problems" (PDF). Journal of Geophysical Research. 100 (B7): 12, 431-12, 447.
Bibcode:1995]JGR...10012431M. d0i:10.1029/94jb03097. External links "Albert Tarantola's web page". Retrieved from " Inverse problems to identify parameters by incorporating information from measurements are formulated here in a probabilistic setting based on data from measurements to solve generally ill-posed problems.View 9 excerpts, cites
results and backgroundIt is shown that for many problems for which there are correlated effects it is possible to develop algorithms that use structure associated with the variance matrices to solve the problems efficiently.View 1 excerpt, cites backgroundA. TarantolaMathematics2006Using observations to infer the values of some parameters
corresponds to solving an 'inverse problem'. Practitioners usually seek the 'best solution' implied by the data, but observations should only... View 1 excerpt, cites backgroundAn information-theoretic approach for identifiability assessment of model parameters in nonlinear finite-element model updating problems and Rooted in the Bayesian inf...I.
Gejadze, V. Shutyaev, F. Le DimetEnvironmental Science, Engineering2018Abstract The problem of variational data assimilation (estimation) for a nonlinear model is considered in general operator formulation. Hessian-based methods are presented to compute the estimation... A. AlexanderianMathematics2020This work presents a review of methods
for optimal experimental design (OED) for Bayesian inverse problems governed by partial differential equations and surveys the computational methods for the class of OED problems under study.View 2 excerpts, cites methods and backgroundH. Matthies, A. Litvinenko, B. Rosic, E. ZanderMathematics2016The inverse problem of determining
parameters in a model by comparing some output of the model with observations is addressed. This is a description for what hat to be done to use the... View 8 excerpts, cites background and methodsT. SullivanMathematics2015This chapter provides a general introduction, at the high level, to the backward propagation of uncertainty/information in
the solution of inverse problems, and specifically a Bayesian probabilistic... A. Dahmani, A. Saidi, Fatah Bouhmila, M. AissaniMathematics2009A. AlexanderianMathematics2021We present a review of methods for optimal experimental design (OED) for Bayesian inverse problems governed by partial differential equations with infinite-dimensional
parameters. The focus is on... View 3 excerpts, cites methods and background Inverse Problem Theory and Methods for Model Parameter Estimation by Albert Tarantola Publisher: SIAM 2004ISBN/ASIN: 0898715725ISBN-13: 9780898715729Number of pages: 358 Description:The first part of the book deals exclusively with discrete inverse problems
with a finite number of parameters, while the second part of the book deals with general inverse problems. The book is directed to all scientists, including applied mathematicians, facing the problem of quantitative interpretation of experimental data in fields such as physics, chemistry, biology, image processing, and information sciences.
Considerable effort has been made so that this book can serve either as a reference manual for researchers or as a textbook in a course for undergraduate or graduate students. Home page url Download or read it online for free here: Download link (20MB, PDF) Bayesian Spectrum Analysis and Parameter Estimation by G. Larry Bretthorst -
SpringerThis work is a research document on the application of probability theory to the parameter estimation problem. The people who will be interested in this material are physicists, economists, and engineers who have to deal with data on a daily basis. (16283 views) Random Matrix Models and Their Applications by Pavel Bleher, Alexander Its -
Cambridge University PressThe book covers broad areas such as topologic and combinatorial aspects of random matrix theory; scaling limits, universalities and phase transitions in matrix models; universalities for random polynomials; and applications to integrable systems. (15275 views) Probability and Statistics for Geophysical Processes by D.
Koutsoyiannis - National Technical University of AthensContents: The utility of probability; Basic concepts of probability; Elementary statistical concepts; Special concepts of probability theory in geophysical applications; Typical univariate statistical analysis in geophysical processes; etc. (5819 views) Correlation and Causality by David A. Kenny -
John Wiley & Sons IncThis text is a general introduction to the topic of structural analysis. It presumes no previous acquaintance with causal analysis. It is general because it covers all the standard, as well as a few nonstandard, statistical procedures. (15232 views)
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