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This resource explores the critical intersection of applied reliability engineering and comprehensive risk 
analysis, detailing how probabilistic models and statistical inference are essential for understanding 
and enhancing system resilience. It provides vital insights into ensuring robust reliability specifically 
within the complex domain of computer system design.
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Applied Reliability Engineering and Risk Analysis

This complete resource on the theory and applications of reliability engineering, probabilistic models 
and risk analysis consolidates all the latest research, presenting the most up-to-date developments 
in this field. With comprehensive coverage of the theoretical and practical issues of both classic 
and modern topics, it also provides a unique commemoration to the centennial of the birth of Boris 
Gnedenko, one of the most prominent reliability scientists of the twentieth century. Key features include: 
expert treatment of probabilistic models and statistical inference from leading scientists, researchers 
and practitioners in their respective reliability fields detailed coverage of multi-state system reliability, 
maintenance models, statistical inference in reliability, systemability, physics of failures and reliability 
demonstration many examples and engineering case studies to illustrate the theoretical results and 
their practical applications in industry Applied Reliability Engineering and Risk Analysis is one of the 
first works to treat the important areas of degradation analysis, multi-state system reliability, networks 
and large-scale systems in one comprehensive volume. It is an essential reference for engineers and 
scientists involved in reliability analysis, applied probability and statistics, reliability engineering and 
maintenance, logistics, and quality control. It is also a useful resource for graduate students specialising 
in reliability analysis and applied probability and statistics. Dedicated to the Centennial of the birth of 
Boris Gnedenko, renowned Russian mathematician and reliability theorist

Reliability

An elementary introduction to the probabilistic models and statistical methods used by reliability 
engineers as applied to, for example, electrical or mechanical systems. Leemis offers explanations 

https://chilis.com.pe/search/reliability%20engineering
https://chilis.com.pe/search/reliability%20engineering
https://chilis.com.pe/search/risk%20analysis
https://chilis.com.pe/search/probabilistic%20models
https://chilis.com.pe/search/statistical%20inference
https://chilis.com.pe/search/computer%20system%20reliability


of how the mathematical models and results apply to engineering design and the analysis of lifetime 
data sets, with simple, supplementary proofs and derivations provided when necessary. Applications 
are drawn from a variety of disciplines.

Reliability and Risk Analysis in Engineering and Medicine

This graduate textbook imparts the fundamentals of reliability and risk that can be connected math-
ematically and applied to problems in engineering and medical science and practice. The book is 
divided into eight chapters, the first three of which deal with basic fundamentals of probability theory 
and reliability methods. The fourth chapter illustrates simulation methods needed to solve complex 
problems. Chapters 5-7 explain reliability codes and system reliability (which uses the component 
reliabilities discussed in previous chapters). The book concludes in chapter 8 with an examination of 
applications of reliability within engineering and medical fields. Presenting a highly relevant competency 
for graduates entering product research and development, or facilities operations sectors, this text 
includes many examples and end of chapter study questions to maximize student comprehension. Ex-
plains concepts of reliability and risk estimation techniques in the context of medicine and engineering; 
Elucidates the interplay between reliability and risk from design to operation phases; Uses real world 
examples from engineering structures and medical devices and protocols; Adopts a lucid yet rigorous 
presentation of reliability and risk calculations; Reinforces students understanding of concepts covered 
with end-of-chapter exercises.

Safety and Risk Modeling and Its Applications

Safety and Risk Modeling presents the latest theories and methods of safety and risk with an emphasis 
on safety and risk in modeling. It covers applications in several areas including transportations and 
security risk assessments, as well as applications related to current topics in safety and risk. Safety 
and Risk Modeling is a valuable resource for understanding the latest developments in both qualitative 
and quantitative methods of safety and risk analysis and their applications in operating environments. 
Each chapter has been written by active researchers or experienced practitioners to bridge the 
gap between theory and practice and to trigger new research challenges in safety and risk. Topics 
include: safety engineering, system maintenance, safety in design, failure analysis, and risk concept 
and modelling. Postgraduate students, researchers, and practitioners in many fields of engineering, 
operations research, management, and statistics will find Safety and Risk Modeling a state-of-the-art 
survey of reliability and quality in design and practice.

Reliability Assessment of Safety and Production Systems

This book provides, as simply as possible, sound foundations for an in-depth understanding of reliability 
engineering with regard to qualitative analysis, modelling, and probabilistic calculations of safety 
and production systems. Drawing on the authors’ extensive experience within the field of reliability 
engineering, it addresses and discusses a variety of topics, including: • Background and overview 
of safety and dependability studies; • Explanation and critical analysis of definitions related to core 
concepts; • Risk identification through qualitative approaches (preliminary hazard analysis, HAZOP, 
FMECA, etc.); • Modelling of industrial systems through static (fault tree, reliability block diagram), 
sequential (cause-consequence diagrams, event trees, LOPA, bowtie), and dynamic (Markov graphs, 
Petri nets) approaches; • Probabilistic calculations through state-of-the-art analytical or Monte Carlo 
simulation techniques; • Analysis, modelling, and calculations of common cause failure and uncer-
tainties; • Linkages and combinations between the various modelling and calculation approaches; • 
Reliability data collection and standardization. The book features illustrations, explanations, examples, 
and exercises to help readers gain a detailed understanding of the topic and implement it into their 
own work. Further, it analyses the production availability of production systems and the functional 
safety of safety systems (SIL calculations), showcasing specific applications of the general theory 
discussed. Given its scope, this book is a valuable resource for engineers, software designers, standard 
developers, professors, and students.

System Reliability Theory

A thoroughly updated and revised look at system reliability theory Since the first edition of this 
popular text was published nearly a decade ago, new standards have changed the focus of reliability 
engineering and introduced new concepts and terminology not previously addressed in the engineering 
literature. Consequently, the Second Edition of System Reliability Theory: Models, Statistical Methods, 



and Applications has been thoroughly rewritten and updated to meet current standards. To maximize its 
value as a pedagogical tool, the Second Edition features: Additional chapters on reliability of maintained 
systems and reliability assessment of safety-critical systems Discussion of basic assessment methods 
for operational availability and production regularity New concepts and terminology not covered in 
the first edition Revised sequencing of chapters for better pedagogical structure New problems, 
examples, and cases for a more applied focus An accompanying Web site with solutions, overheads, 
and supplementary information With its updated practical focus, incorporation of industry feedback, and 
many new examples based on real industry problems and data, the Second Edition of this important 
text should prove to be more useful than ever for students, instructors, and researchers alike.

Stochastic Models in Reliability

This book provides a comprehensive up-to-date presentation of some of the classical areas of reliability, 
based on a more advanced probabilistic framework using the modern theory of stochastic processes. 
This framework allows analysts to formulate general failure models, establish formulae for computing 
various performance measures, as well as determine how to identify optimal replacement policies in 
complex situations. In this second edition of the book, two major topics have been added to the original 
version: copula models which are used to study the effect of structural dependencies on the system 
reliability; and maintenance optimization which highlights delay time models under safety constraints. 
Terje Aven is Professor of Reliability and Risk Analysis at University of Stavanger, Norway. Uwe Jensen 
is working as a Professor at the Institute of Applied Mathematics and Statistics of the University of 
Hohenheim in Stuttgart, Germany. Review of first edition: "This is an excellent book on mathematical, 
statistical and stochastic models in reliability. The authors have done an excellent job of unifying some 
of the stochastic models in reliability. The book is a good reference book but may not be suitable as a 
textbook for students in professional fields such as engineering. This book may be used for graduate 
level seminar courses for students who have had at least the first course in stochastic processes 
and some knowledge of reliability mathematics. It should be a good reference book for researchers 
in reliability mathematics." --Mathematical Reviews (2000)

Statistical Methods for Reliability Data

Bringing statistical methods for reliability testing in line with the computer age This volume presents 
state-of-the-art, computer-based statistical methods for reliability data analysis and test planning 
for industrial products. Statistical Methods for Reliability Data updates and improves established 
techniques as it demonstrates how to apply the new graphical, numerical, or simulation-based methods 
to a broad range of models encountered in reliability data analysis. It includes methods for planning 
reliability studies and analyzing degradation data, simulation methods used to complement large-sam-
ple asymptotic theory, general likelihood-based methods of handling arbitrarily censored data and 
truncated data, and more. In this book, engineers and statisticians in industry and academia will find: A 
wealth of information and procedures developed to give products a competitive edgeSimple examples 
of data analysis computed with the S-PLUS system?for which a suite of functions and commands 
is available over the InternetEnd-of-chapter, real-data exercise setsHundreds of computer graphics 
illustrating data, results of analyses, and technical concepts An essential resource for practitioners 
involved in product reliability and design decisions, Statistical Methods for Reliability Data is also an 
excellent textbook for on-the-job training courses, and for university courses on applied reliability data 
analysis at the graduate level. "Amstat News" asked three review editors to rate their top five favorite 
books in the September 2003 issue. "Statistical Methods for Reliability Data" was among those chosen.

Reliability and Risk Models

Presenting a radically new approach and technology for setting reliability requirements, this superb 
book also provides the first comprehensive overview of the M/F-FOP philosophy and its applications. 
* Each chapter covers probabilistic models, statistical and numerical procedures, applications and/or 
case studies * Comprehensively examines a new methodology for problem solving in the context of 
real reliability engineering problems * All models have been implemented in C++ * The algorithms and 
programming code supplied can be used as a software toolbox for setting MFFOP * Case studies are 
taken from the nuclear, automotive and offshore industry to provide 'real-world' applications.

Simulation Methods for Reliability and Availability of Complex Systems



Simulation Methods for Reliability and Availability of Complex Systems discusses the use of computer 
simulation-based techniques and algorithms to determine reliability and availability (R and A) levels 
in complex systems. The book: shares theoretical or applied models and decision support systems 
that make use of simulation to estimate and to improve system R and A levels, forecasts emerging 
technologies and trends in the use of computer simulation for R and A and proposes hybrid approaches 
to the development of efficient methodologies designed to solve R and A-related problems in real-life 
systems. Dealing with practical issues, Simulation Methods for Reliability and Availability of Complex 
Systems is designed to support managers and system engineers in the improvement of R and A, as 
well as providing a thorough exploration of the techniques and algorithms available for researchers, 
and for advanced undergraduate and postgraduate students.

Global Sensitivity Analysis

Complex mathematical and computational models are used in all areas of society and technology and 
yet model based science is increasingly contested or refuted, especially when models are applied 
to controversial themes in domains such as health, the environment or the economy. More stringent 
standards of proofs are demanded from model-based numbers, especially when these numbers rep-
resent potential financial losses, threats to human health or the state of the environment. Quantitative 
sensitivity analysis is generally agreed to be one such standard. Mathematical models are good at 
mapping assumptions into inferences. A modeller makes assumptions about laws pertaining to the 
system, about its status and a plethora of other, often arcane, system variables and internal model 
settings. To what extent can we rely on the model-based inference when most of these assumptions are 
fraught with uncertainties? Global Sensitivity Analysis offers an accessible treatment of such problems 
via quantitative sensitivity analysis, beginning with the first principles and guiding the reader through 
the full range of recommended practices with a rich set of solved exercises. The text explains the 
motivation for sensitivity analysis, reviews the required statistical concepts, and provides a guide to 
potential applications. The book: Provides a self-contained treatment of the subject, allowing readers 
to learn and practice global sensitivity analysis without further materials. Presents ways to frame the 
analysis, interpret its results, and avoid potential pitfalls. Features numerous exercises and solved 
problems to help illustrate the applications. Is authored by leading sensitivity analysis practitioners, 
combining a range of disciplinary backgrounds. Postgraduate students and practitioners in a wide range 
of subjects, including statistics, mathematics, engineering, physics, chemistry, environmental sciences, 
biology, toxicology, actuarial sciences, and econometrics will find much of use here. This book will prove 
equally valuable to engineers working on risk analysis and to financial analysts concerned with pricing 
and hedging.

Modern Mathematical Tools and Techniques in Capturing Complexity

Real-life problems are often quite complicated in form and nature and, for centuries, many different 
mathematical concepts, ideas and tools have been developed to formulate these problems theoretically 
and then to solve them either exactly or approximately. This book aims to gather a collection of papers 
dealing with several different problems arising from many disciplines and some modern mathematical 
approaches to handle them. In this respect, the book offers a wide overview on many of the current 
trends in Mathematics as valuable formal techniques in capturing and exploiting the complexity involved 
in real-world situations. Several researchers, colleagues, friends and students of Professor María 
Luisa Menéndez have contributed to this volume to pay tribute to her and to recognize the diverse 
contributions she had made to the fields of Mathematics and Statistics and to the profession in general. 
She had a sweet and strong personality, and instilled great values and work ethics in her students 
through her dedication to teaching and research. Even though the academic community lost her 
prematurely, she would continue to provide inspiration to many students and researchers worldwide 
through her published work.

Reliability and Safety Analyses under Fuzziness

This book provides a comprehensive, up-to-date account on recent applications of fuzzy sets and 
possibility theory in reliability and safety analysis. Various aspects of system's reliability, quality control, 
reliability and safety of man-machine systems fault analysis, risk assessment and analysis, structural, 
seismic, safety, etc. are discussed. The book provides new tools for handling non-probabilistic aspects 
of uncertainty in these problems. It is the first in this field in the world literature.



Probabilistic Mechanical Design

Focuses on the problem of engineering design based on the behavior of random variables. Gives 
numerous examples for determining reliability specifications in which both over- and under-designing 
can be avoided. Presents design methods that be adapted to nuclear, electrical and mining engineering 
as well as mechanical engineering specialities.

Environmental Modelling

Uncertainty in the predictions of science when applied to the environment is an issue of great current 
relevance in relation to the impacts of climate change, protecting against natural and man-made 
disasters, pollutant transport and sustainable resource management. However, it is often ignored both 
by scientists and decision makers, or interpreted as a conflict or disagreement between scientists. 
This is not necessarily the case, the scientists might well agree, but their predictions would still be 
uncertain and knowledge of that uncertainty might be important in decision making. Environmental 
Modelling: An Uncertain Future? introduces students, scientists and decision makers to: the different 
concepts and techniques of uncertainty estimation in environmental prediction the philosophical 
background to different concepts of uncertainty the constraint of uncertainties by the collection of 
observations and data assimilation in real-time forecasting techniques for decision making under 
uncertainty. This book will be relevant to environmental modellers, practitioners and decision makers 
in hydrology, hydraulics, ecology, meteorology and oceanography, geomorphology, geochemistry, soil 
science, pollutant transport and climate change. A companion website for the book can be found at 
www.uncertain-future.org.uk

Nonlinear Models for Repeated Measurement Data

Nonlinear measurement data arise in a wide variety of biological and biomedical applications, such as 
longitudinal clinical trials, studies of drug kinetics and growth, and the analysis of assay and laboratory 
data. Nonlinear Models for Repeated Measurement Data provides the first unified development of 
methods and models for data of this type, with a detailed treatment of inference for the nonlinear mixed 
effects and its extensions. A particular strength of the book is the inclusion of several detailed case 
studies from the areas of population pharmacokinetics and pharmacodynamics, immunoassay and 
bioassay development and the analysis of growth curves.

Probabilistic Approaches to Design

Sensitivity analysis should be considered a pre-requisite for statistical model building in any scientific 
discipline where modelling takes place. For a non-expert, choosing the method of analysis for their 
model is complex, and depends on a number of factors. This book guides the non-expert through their 
problem in order to enable them to choose and apply the most appropriate method. It offers a review of 
the state-of-the-art in sensitivity analysis, and is suitable for a wide range of practitioners. It is focussed 
on the use of SIMLAB – a widely distributed freely-available sensitivity analysis software package 
developed by the authors – for solving problems in sensitivity analysis of statistical models. Other 
key features: Provides an accessible overview of the current most widely used methods for sensitivity 
analysis. Opens with a detailed worked example to explain the motivation behind the book. Includes a 
range of examples to help illustrate the concepts discussed. Focuses on implementation of the methods 
in the software SIMLAB - a freely-available sensitivity analysis software package developed by the 
authors. Contains a large number of references to sources for further reading. Authored by the leading 
authorities on sensitivity analysis.

Sensitivity Analysis in Practice

We all like to know how reliable and how risky certain situations are, and our increasing reliance 
on technology has led to the need for more precise assessments than ever before. Such precision 
has resulted in efforts both to sharpen the notions of risk and reliability, and to quantify them. 
Quantification is required for normative decision-making, especially decisions pertaining to our safety 
and wellbeing. Increasingly in recent years Bayesian methods have become key to such quantifications. 
Reliability and Risk provides a comprehensive overview of the mathematical and statistical aspects 
of risk and reliability analysis, from a Bayesian perspective. This book sets out to change the way 
in which we think about reliability and survival analysis by casting them in the broader context of 
decision-making. This is achieved by: Providing a broad coverage of the diverse aspects of reliability, 



including: multivariate failure models, dynamic reliability, event history analysis, non-parametric Bayes, 
competing risks, co-operative and competing systems, and signature analysis. Covering the essentials 
of Bayesian statistics and exchangeability, enabling readers who are unfamiliar with Bayesian inference 
to benefit from the book. Introducing the notion of “composite reliability”, or the collective reliability of 
a population of items. Discussing the relationship between notions of reliability and survival analysis 
and econometrics and financial risk. Reliability and Risk can most profitably be used by practitioners 
and research workers in reliability and survivability as a source of information, reference, and open 
problems. It can also form the basis of a graduate level course in reliability and risk analysis for students 
in statistics, biostatistics, engineering (industrial, nuclear, systems), operations research, and other 
mathematically oriented scientists, wherein the instructor could supplement the material with examples 
and problems.

Reliability and Risk

This comprehensive handbook provides readers with a single-source reference to the theoretical 
fundamentals, physical mechanisms and principles of operation of all known microwave devices 
and various radars. The author discusses proven methods of computation and design development, 
process, schematic, schematic-technical and construction peculiarities of each breed of the microwave 
devices, as well as the most popular and original technical solutions for radars. Coverage also includes 
the history of creation of the most widely used radars, as well as guidelines for their potential upgrading. 
Offers readers a comprehensive, systematized view of all contemporary knowledge, acquired during 
the last 20 years, on radars and related disciplines; Provides a single-source reference on the physical 
mechanisms and principles of operation of the basic components of radio location devices, including 
theoretical aspects of designing the necessary, high-efficiency electronic devices and systems, as well 
as key, practical methods of computation and design; Presents complex topics using simple language, 
minimizing mathematics.

Handbook of Microwave and Radar Engineering

"This classic textbook builds theoretical statistics from the first principles of probability theory. Starting 
from the basics of probability, the authors develop the theory of statistical inference using techniques, 
definitions, and concepts that are statistical and are natural extensions, and consequences, of previous 
concepts. It covers all the topics from a standard inference course, including distributions, random 
variables, data reduction, point estimation, hypothesis testing, interval estimation, and regression"--

The Manual for Bridge Evaluation

Learn the tools to assess product reliability! Haldar and Mahadevan crystallize the research and 
experience of the last few decades into the most up-to-date book on risk-based design concepts in en-
gineering available. The fundamentals of reliability and statistics necessary for risk-based engineering 
analysis and design are clearly presented. And with the help of many practical examples integrated 
throughout the text, the material is made very relevant to today's practice. Key Features * Covers 
all the fundamental concepts and mathematical skills needed to conduct reliability assessments. * 
Presents the most widely-used reliability assessment methods. * Concepts that are required for the 
implementation of risk-based design in practical problems are developed gradually. * Both risk-based 
and deterministic design concepts are included to show the transition from traditional to modern design 
practice.

Statistical Inference

Summarizes proposals for generating synthetic streamflows, presents numerical calculations, and 
offers proposals for hydraulic engineering applications.

Probability, Reliability, and Statistical Methods in Engineering Design

Predictive distributions; Decisive prediction; Informative prediction; Mean coverage tolerance predic-
tion; Guaranteed coverage tolerance prediction; Other approaches to prediction; Sampling inspection; 
Regulation and optimisation; Calibration; Diagnosis; Treatment allocation.

Synthetic Streamflows



This book offers a detailed presentation of the principles and practice of life cycle impact assessment. 
As a volume of the LCA compendium, the book is structured according to the LCIA framework devel-
oped by the International Organisation for Standardisation (ISO)passing through the phases of defini-
tion or selection of impact categories, category indicators and characterisation models (Classification): 
calculation of category indicator results (Characterisation); calculating the magnitude of category 
indicator results relative to reference information (Normalisation); and converting indicator results of 
different impact categories by using numerical factors based on value-choices (Weighting). Chapter 
one offers a historical overview of the development of life cycle impact assessment and presents the 
boundary conditions and the general principles and constraints of characterisation modelling in LCA. 
The second chapter outlines the considerations underlying the selection of impact categories and the 
classification or assignment of inventory flows into these categories. Chapters three through thirteen 
exploreall the impact categories that are commonly included in LCIA, discussing the characteristics of 
each followed by a review of midpoint and endpoint characterisation methods, metrics, uncertainties 
and new developments, and a discussion of research needs. Chapter-length treatment is accorded 
to Climate Change; Stratospheric Ozone Depletion; Human Toxicity; Particulate Matter Formation; 
Photochemical Ozone Formation; Ecotoxicity; Acidification; Eutrophication; Land Use; Water Use; and 
Abiotic Resource Use. The final two chapters map out the optional LCIA steps of Normalisation and 
Weighting.

Statistical Prediction Analysis

This two-volume set (CCIS 1567-1568) constitutes the refereed proceedings of the 6h International 
Conference on Computer Vision and Image Processing, CVIP 2021, held in Rupnagar, India, in 
December 2021. The 70 full papers and 20 short papers were carefully reviewed and selected from 
the 260 submissions. The papers present recent research on such topics as biometrics, forensics, 
content protection, image enhancement/super-resolution/restoration, motion and tracking, image or 
video retrieval, image, image/video processing for autonomous vehicles, video scene understanding, 
human-computer interaction, document image analysis, face, iris, emotion, sign language and gesture 
recognition, 3D image/video processing, action and event detection/recognition, medical image and 
video analysis, vision-based human GAIT analysis, remote sensing, and more.

Seasonal Outliers in Time Series

Papers presented at various inter-disciplinary and multi-institutional training programmes, held at 
Andhra University during 23 January-4 February, 2006.

Life Cycle Impact Assessment

Clinical trials are an important part of medicine and healthcare today, deciding which treatments we use 
to treat patients. Anyone involved in healthcare today must know the basics of running and interpreting 
clinical trial data. Written in an easy-to-understand style by authors who have considerable expertise 
and experience in both academia and industry, Principles and Practice of Clinical Trial Medicine covers 
all of the basics of clinical trials, from legal and ethical issues to statistics, to patient recruitment 
and reporting results. Jargon-free writing style enables those with less experience to run their own 
clinical trials and interpret data Book contains an ideal mix of theory and practice so researchers 
will understand both the rationale and logistics to clinical trial medicine Expert authorship whose 
experience includes running clinical trials in an academic as well as industry settings Numerous 
illustrations reinforce and elucidate key concepts and add to the book's overall pedagogy

Computer Vision and Image Processing

The modern ecologist usually works in both the field and laboratory, uses statistics and computers, 
and often works with ecological concepts that are model-based, if not model-driven. How do we make 
the field and laboratory coherent? How do we link models and data? How do we use statistics to 
help experimentation? How do we integrate modeling and statistics? How do we confront multiple 
hypotheses with data and assign degrees of belief to different hypotheses? How do we deal with 
time series (in which data are linked from one measurement to the next) or put multiple sources of 
data into one inferential framework? These are the kinds of questions asked and answered by The 
Ecological Detective. Ray Hilborn and Marc Mangel investigate ecological data much as a detective 
would investigate a crime scene by trying different hypotheses until a coherent picture emerges. The 
book is not a set of pat statistical procedures but rather an approach. The Ecological Detective makes 



liberal use of computer programming for the generation of hypotheses, exploration of data, and the 
comparison of different models. The authors' attitude is one of exploration, both statistical and graphical. 
The background required is minimal, so that students with an undergraduate course in statistics and 
ecology can profitably add this work to their tool-kit for solving ecological problems.

Groundwater Flow and Mass Transport Modeling

Tropical peatlands are found mostly in South East Asia, but also in Africa and in Central and South 
America. They and peat-swamp forests store large amounts of carbon and their destruction, particularly 
through the development of plantations for oil palm and other forms of agriculture, releases large 
quantities of greenhouse gases which contribute to climate change. They are also complex and 
vulnerable ecosystems, home to great biodiversity and a number of endangered species such as 
the orang utan.The aim of this book is to introduce this little known but important and vulnerable 
ecosystem in a way that explains its long standing interaction with the global carbon cycle and how 
it is being destroyed by deforestation and inappropriate development. The authors describe the origin 
and formation of peat in the tropics, its current location, extent and amount of carbon stored in it, its 
biodiversity and natural resource functions and key ecological functions and processes. Appropriate 
hydrology is the key to the development and maintenance of peatlands and the unique aspects of 
tropical peatland water supply and management are also explored. In the same vein the nutrient 
dynamics and budgets of this ecosystem are explained in order to show how complex habitats can 
be maintained mainly by rainwater containing very low concentrations of essential chemical elements. 
Past and present impacts on tropical peatlands in SE Asia are discussed and the need for restoration 
and wise use highlighted. Finally, projections are made about the future of this ecosystem as a result 
of continuing human impacts and climate change.

Principles and Practice of Clinical Trial Medicine

Offers an innovative look at why science and technology cannot alone meet the needs of energy policy 
making in the future.

The Ecological Detective

The IWA Task Group for Mathematical Modelling of Anaerobic Digestion Processes was created with 
the aim to produce a generic model and common platform for dynamic simulations of a variety of 
anaerobic processes. This book presents the outcome of this undertaking and is the result of four 
years collaborative work by a number of international experts from various fields of anaerobic process 
technology. The purpose of this approach is to provide a unified basis for anaerobic digestion modelling. 
It is hoped this will promote increased application of modelling and simulation as a tool for research, 
design, operation and optimisation of anaerobic processes worldwide. This model was developed on 
the basis of the extensive but often disparate work in modelling and simulation of anaerobic digestion 
systems over the last twenty years. In developing ADM1, the Task Group have tried to establish common 
nomenclature, units and model structure, consistent with existing anaerobic modelling literature and 
the popular activated sludge models (See Activated Sludge Models ASM1, ASM2, ASM2d and 
ASM3, IWA Publishing, 2000, ISBN: 1900222248). As such, it is intended to promote widespread 
application of simulation from domestic (wastewater and sludge) treatment systems to specialised 
industrial applications. Outputs from the model include common process variables such gas flow 
and composition, pH, separate organic acids, and ammonium. The structure has been devised to 
encourage specific extensions or modifications where required, but still maintain a common platform. 
During development the model has been successfully tested on a range of systems from full-scale 
waste sludge digestion to laboratory-scale thermophilic high-rate UASB reactors. The model structure 
is presented in a readily applicable matrix format for implementation in many available differential 
equation solvers. It is expected that the model will be available as part of commercial wastewater 
simulation packages. ADM1 will be a valuable information source for practising engineers working 
in water treatment (both domestic and industrial) as well as academic researchers and students in 
Environmental Engineering and Science, Civil and Sanitary Engineering, Biotechnology, and Chemical 
and Process Engineering departments. Contents Introduction Nomenclature, State Variables and 
Expressions Biochemical Processes Physicochemical Processes Model Implementation in a Single 
Stage CSTR Suggested Biochemical Parameter Values, Sensitivity and Estimation Conclusions Refer-
ences Appendix A: Review of Parameters Appendix B: Supplementary Matrix Information Appendix C: 



Integration with the ASM Appendix D: Estimating Stoichiometric Coefficients for Fermentation Scientific 
& Technical Report No.13

Tropical Peatlands

Methods and guidelines for developing and using mathematical models Turn to Effective Groundwater 
Model Calibration for a set of methods and guidelines that can help produce more accurate and 
transparent mathematical models. The models can represent groundwater flow and transport and 
other natural and engineered systems. Use this book and its extensive exercises to learn methods 
to fully exploit the data on hand, maximize the model's potential, and troubleshoot any problems 
that arise. Use the methods to perform: Sensitivity analysis to evaluate the information content of 
data Data assessment to identify (a) existing measurements that dominate model development and 
predictions and (b) potential measurements likely to improve the reliability of predictions Calibration 
to develop models that are consistent with the data in an optimal manner Uncertainty evaluation to 
quantify and communicate errors in simulated results that are often used to make important societal 
decisions Most of the methods are based on linear and nonlinear regression theory. Fourteen guidelines 
show the reader how to use the methods advantageously in practical situations. Exercises focus on 
a groundwater flow system and management problem, enabling readers to apply all the methods 
presented in the text. The exercises can be completed using the material provided in the book, or 
as hands-on computer exercises using instructions and files available on the text's accompanying 
Web site. Throughout the book, the authors stress the need for valid statistical concepts and easily 
understood presentation methods required to achieve well-tested, transparent models. Most of the 
examples and all of the exercises focus on simulating groundwater systems; other examples come from 
surface-water hydrology and geophysics. The methods and guidelines in the text are broadly applicable 
and can be used by students, researchers, and engineers to simulate many kinds systems.

In Search of Good Energy Policy

"MOP 144 provides guidance and underlying framework for creating consistency across hazards, 
systems, and sectors in the design of new infrastructure systems and in enhancing the resilience of 
existing ones"--

Anaerobic Digestion Model No.1 (ADM1)

Coagulation and Flocculation in Water and Wastewater Treatment provides a comprehensive account 
of coagulation and flocculation techniques and technologies in a single volume covering theoretical 
principles to practical applications. Thoroughly revised and updated since the 1st Edition it has been 
progressively modified and increased in scope to cater for the requirements of practitioners involved 
with water and wastewater treatment. A thorough gamut of treatment scenarios is attempted, including 
turbidity, color and organics removal, including the technical aspects of enhanced coagulation. The 
effects of temperature and ionic content are described as well as the removal of specific substances 
such as arsenic and phosphorus. Chemical phosphorus removal is dealt with in detail, Rapid mixing 
for efficient coagulant utilization, and flocculation are dealt with in specific chapters. Water treatment 
plant waste sludge disposal is dealt with in considerable detail, in an Appendix devoted to this subject. 
Invaluble for water scientists, engineers and students of this field, Coagulation and Flocculation in Water 
and Wastewater Treatment is a convenient reference handbook in the form of numerous examples and 
appended information.

Human Aspects of Software Engineering

This authoritative new volume treats a wide class of distributions that constitute plausible alternatives to 
normality -- such as short- and long-tailed symmetric distributions and moderately skewed distributions 
-- all having finite mean and variance. Robust Inference illustrates the appropriateness of various 
robust methods for solving both one-sample and multisample statistical inference problems ... develops 
Laguerre series expansions for Student's t and variance-ratio F statistic distributions ... analyzes 
normal and nonnormal distribution efficiencies ... works out modified maximum likelihood (MML) 
estimators based on type II censored samples for log-normal, logistic, exponential, and Rayleigh 
distributions ... uses MML estimators in constructing robust hypothesis-testing procedures ... considers 
the specialized topics of regression, analysis of variance, classification, and sample survey ... discusses 
goodness-of-fit tests ... describes Q-Q plots in a special appendix ... and much more. An outstanding, 



time-saving reference for theoreticians and practitioners of statistics, Robust Inference is also an 
excellent auxiliary text for an undergraduate- or graduate-level course on robustness. Book jacket.

Effective Groundwater Model Calibration

The behavior of a chemical system is affected by many physicochemical parameters. The sensitivity 
of the system's behavior to changes in parameters is known as parametric sensitivity. When a system 
operates in a parametrically sensitive region, its performance becomes unreliable and changes sharply 
with small variations in parameters. Thus, it is of great value to those who design and operate 
chemical systems to be able to analyze and predict their sensitivity behavior. This book is the first 
to provide a thorough treatment of the concept of parametric sensitivity and the mathematical tool it 
generated, sensitivity analysis. The emphasis is on applications to real situations. The book begins with 
definitions of various sensitivity indices and describes the numerical techniques most commonly used 
for their evaluation. Extensively illustrated chapters discuss sensitivity analysis in a variety of chemical 
reactors--batch, tubular, continuous-flow, fixed-bed--and in combustion systems, mechanistic studies, 
air pollution, and metabolic processes. Seniors and graduate students in various fields of science and 
engineering, researchers, and practicing engineers will welcome this valuable resource.

Identifying, Quantifying, and Proving Loss of Productivity

Coagulation and Flocculation in Water and Wastewater Treatment

Pattern Recognition and Computer Vision

The three-volume set LNCS 11857, 11858, and 11859 constitutes the refereed proceedings of the 
Second Chinese Conference on Pattern Recognition and Computer Vision, PRCV 2019, held in Xi’an, 
China, in November 2019. The 165 revised full papers presented were carefully reviewed and selected 
from 412 submissions. The papers have been organized in the following topical sections: Part I: Object 
Detection, Tracking and Recognition, Part II: Image/Video Processing and Analysis, Part III: Data 
Analysis and Optimization.

Intelligent Systems and Pattern Recognition

This volume constitutes selected papers presented during the Third International Conference on 
Intelligent Systems and Pattern Recognition, ISPR 2023, held in Hammamet, Tunisia, in May 2023. 
The 44 full papers presented were thoroughly reviewed and selected from the 129 submissions. The 
papers are organized in the following topical sections: computer vision; data mining; pattern recognition; 
machine and deep learning.

Ten Lectures on Statistical and Structural Pattern Recognition

Preface to the English edition This monograph Ten Lectur,es on Statistical and Structural Pattern 
Recognition uncovers the close relationship between various well known pattern recognition problems 
that have so far been considered independent. These relationships became apparent when formal 
procedures addressing not only known prob lems but also their generalisations were discovered. The 
generalised problem formulations were analysed mathematically and unified algorithms were found. 
The book unifies of two main streams ill pattern recognition-the statisti cal a11d structural ones. In 
addition to this bridging on the uppermost level, the book mentions several other unexpected relations 
within statistical and structural methods. The monograph is intended for experts, for students, as well 
as for those who want to enter the field of pattern recognition. The theory is built up from scratch with 
almost no assumptions about any prior knowledge of the reader. Even when rigorous mathematical 
language is used we make an effort to keep the text easy to comprehend. This approach makes the 
book suitable for students at the beginning of their scientific career. Basic building blocks are explained 
in a style of an accessible intellectual exercise, thus promoting good practice in reading mathematical 
text. The paradoxes, beauty, and pitfalls of scientific research are shown on examples from pattern 
recognition. Each lecture is amended by a discussion with an inquisitive student that elucidates and 
deepens the explanation, providing additional pointers to computational procedures and deep rooted 
errors.

Pattern Recognition



This book constitutes the refereed proceedings of the Chinese Conference on Pattern Recognition, 
CCPR 2012, held in Beijing, China, in September 2012. The 82 revised full papers presented were 
carefully reviewed and selected from 137 submissions. The papers are organized in topical sections 
on pattern recognition theory; computer vision; biometric recognition; medical imaging; image and 
video analysis; document analysis; speech processing; natural language processing and information 
retrieval.

Visual Question Answering

Visual Question Answering (VQA) usually combines visual inputs like image and video with a natural 
language question concerning the input and generates a natural language answer as the output. This 
is by nature a multi-disciplinary research problem, involving computer vision (CV), natural language 
processing (NLP), knowledge representation and reasoning (KR), etc. Further, VQA is an ambitious 
undertaking, as it must overcome the challenges of general image understanding and the question-an-
swering task, as well as the difficulties entailed by using large-scale databases with mixed-quality 
inputs. However, with the advent of deep learning (DL) and driven by the existence of advanced 
techniques in both CV and NLP and the availability of relevant large-scale datasets, we have recently 
seen enormous strides in VQA, with more systems and promising results emerging. This book provides 
a comprehensive overview of VQA, covering fundamental theories, models, datasets, and promising 
future directions. Given its scope, it can be used as a textbook on computer vision and natural language 
processing, especially for researchers and students in the area of visual question answering. It also 
highlights the key models used in VQA.

Computer Vision – ECCV 2020

The 30-volume set, comprising the LNCS books 12346 until 12375, constitutes the refereed pro-
ceedings of the 16th European Conference on Computer Vision, ECCV 2020, which was planned 
to be held in Glasgow, UK, during August 23-28, 2020. The conference was held virtually due to 
the COVID-19 pandemic. The 1360 revised papers presented in these proceedings were carefully 
reviewed and selected from a total of 5025 submissions. The papers deal with topics such as computer 
vision; machine learning; deep neural networks; reinforcement learning; object recognition; image 
classification; image processing; object detection; semantic segmentation; human pose estimation; 
3d reconstruction; stereo vision; computational photography; neural networks; image coding; image 
reconstruction; object recognition; motion estimation.

Pattern Recognition

This book constitutes the proceedings of the 41st DAGM German Conference on Pattern Recognition, 
DAGM GCPR 2019, held in Dortmund, Germany, in September 2019. The 43 revised full papers 
presented were carefully reviewed and selected from 91 submissions. The German Conference on 
Pattern Recognition is the annual symposium of the German Association for Pattern Recognition 
(DAGM). It is the national venue for recent advances in image processing, pattern recognition, and 
computer vision and it follows the long tradition of the DAGM conference series.

Pattern Recognition

This book constitutes the proceedings of the 13th Mexican Conference on Pattern Recognition, MCPR 
2021, which was planned to be held in Mexico City, Mexico, in June 2021. The conference was instead 
held virtually. The 35 papers presented in this volume were carefully reviewed and selected from 75 
submissions. They are organized in the following topical sections: artificial intelligence techniques and 
recognition; pattern recognition techniques; neural networks and deep learning; computer vision; image 
processing and analysis; and medical applications of pattern recognition.

Pattern Recognition

This book constitutes the refereed proceedings of the 5th Mexican Conference on Pattern Recognition, 
MCPR 2013, held in Huatulco, Mexico, in June 2013. The 36 revised full papers and two keynotes 
presented were carefully reviewed and selected from 81 submissions and are organized in topical 
sections on computer vision; image processing; pattern recognition and artificial intelligence; neural 
networks; document processing.



Pattern Recognition and Computer Vision

The 13-volume set LNCS 14425-14437 constitutes the refereed proceedings of the 6th Chinese 
Conference on Pattern Recognition and Computer Vision, PRCV 2023, held in Xiamen, China, during 
October 13–15, 2023. The 532 full papers presented in these volumes were selected from 1420 
submissions. The papers have been organized in the following topical sections: Action Recognition, 
Multi-Modal Information Processing, 3D Vision and Reconstruction, Character Recognition, Funda-
mental Theory of Computer Vision, Machine Learning, Vision Problems in Robotics, Autonomous 
Driving, Pattern Classification and Cluster Analysis, Performance Evaluation and Benchmarks, Re-
mote Sensing Image Interpretation, Biometric Recognition, Face Recognition and Pose Recognition, 
Structural Pattern Recognition, Computational Photography, Sensing and Display Technology, Video 
Analysis and Understanding, Vision Applications and Systems, Document Analysis and Recognition, 
Feature Extraction and Feature Selection, Multimedia Analysis and Reasoning, Optimization and 
Learning methods, Neural Network and Deep Learning, Low-Level Vision and Image Processing, 
Object Detection, Tracking and Identification, Medical Image Processing and Analysis.

Proceedings of the Fourth International Conference on Advances in Computer Engineering and 
Communication Systems (ICACECS 2023)

This is an open access book.The Department of Computer Science & Engineering, VNR VJIET, 
successfully organized a 2-Day International e-Conference “International Conference on Advances in 
Computer Engineering and Communication Systems (ICACECS)" (ICACECS-2020, ICACECS-2021 
and ICACECS-2022) consecutively for 3 years. This conference is conducted in association with “ At-
lantis Highlights in Computer Science (AHCS) , Atlantis Press(part of Springer Nature) ” the publication 
partner and technically sponsored by Computer Society of India (CSI). Every year there was an over-
whelming response from researchers around the globe publishing their research contributions in “Smart 
Innovations in Mezzanine Technologies, Data Analytics, Networks and Communication Systems” - 
the theme of the conference. Continuing this legacy, the international e-conference ICACECS-2023 
is now scheduled to be conducted on 22nd & 23rd September 2023. This year, ICACECS-2023 
is also co-located at THE UNIVERSITY OF THE WEST INDIES(UWI), AT MONA, JAMAICA. UWI 
Mona, Jamaica is the founding campus of the unique, multi-part, multi-national University of the West 
Indies. The square mile site welcomed its first undergraduates – 33 medical students from across 
the West Indies or now, more often, the Caribbean – in October 1948. The UWI is the region’s 
premier educational institution, with faculties offering a wide range of undergraduate, masters and 
doctoral programmes in Humanities and Education, Science and Technology, Science and Agriculture, 
Engineering, Law, Medical Sciences and Social Sciences. Authors are solicited to contribute their 
submissions illustrating research results and innovations, and significant advances in the fields of 
Artificial Intelligence, Machine learning, Smart Systems, Networks, and Communication Systems, 
Quantum computing, Knowledge Engineering and Ontology, Internet of Things, Education Technology 
and Business Engineering. ICACECS-2023 is a unique forum bringing together scholars from the 
different countries to participate and transform the Research Landscape of the globe and carve a 
Road Map for Implementation. It provides a valuable networking opportunity and brings a new era for 
the Research scholars, Students, Professors, Industrialists providing insights to the recent trends and 
developments in the field of Computer Science with a special focus on Mezzanine technologies.

Advances in Open Domain Question Answering

This new Springer volume provides a comprehensive and detailed look at current approaches to 
automated question answering. The level of presentation is suitable for newcomers to the field as well 
as for professionals wishing to study this area and/or to build practical QA systems. The book can 
serve as a "how-to" handbook for IT practitioners and system developers. It can also be used to teach 
graduate courses in Computer Science, Information Science and related disciplines.

Disruptive Technologies for Big Data and Cloud Applications

This book provides a written record of the synergy that already exists among the research communities 
and represents a solid framework in the advancement of big data and cloud computing disciplines 
from which new interaction will result in the future. This book is a compendium of the International 
Conference on Big Data and Cloud Computing (ICBDCC 2021). It includes recent advances in big 
data analytics, cloud computing, the Internet of nano things, cloud security, data analytics in the cloud, 
smart cities and grids, etc. This book primarily focuses on the application of knowledge that promotes 



ideas for solving the problems of society through cutting-edge technologies. The articles featured in 
this book provide novel ideas that contribute to the growth of world-class research and development. 
The contents of this book are of interest to researchers and professionals alike.

Advanced Computational Intelligence for Object Detection, Feature Extraction and Recognition in 
Smart Sensor Environments

Recent years have seen a vast development in various methodologies for object detection and 
feature extraction and recognition, both in theory and in practice. When processing images, videos, 
or other types of multimedia, one needs efficient solutions to perform fast and reliable processing. 
Computational intelligence is used for medical screening where the detection of disease symptoms 
is carried out, in prevention monitoring to detect suspicious behavior, in agriculture systems to help 
with growing plants and animal breeding, in transportation systems for the control of incoming and 
outgoing transportation, for unmanned vehicles to detect obstacles and avoid collisions, in optics and 
materials for the detection of surface damage, etc. In many cases, we use developed techniques which 
help us to recognize some special features. In the context of this innovative research on computational 
intelligence, the Special Issue “Advanced Computational Intelligence for Object Detection, Feature 
Extraction and Recognition in Smart Sensor Environments” present an excellent opportunity for the 
dissemination of recent results and achievements for further innovations and development. It is my 
pleasure to present this collection of excellent contributions to the research community. - Prof. Marcin 
Wozniak, Silesian University of Technology, Poland –

Pattern Recognition

The book offers a thorough introduction to Pattern Recognition aimed at master and advanced 
bachelor students of engineering and the natural sciences. Besides classification - the heart of 
Pattern Recognition - special emphasis is put on features, their typology, their properties and their 
systematic construction. Additionally, general principles that govern Pattern Recognition are illustrated 
and explained in a comprehensible way. Rather than presenting a complete overview over the rapidly 
evolving field, the book is to clarifies the concepts so that the reader can easily understand the 
underlying ideas and the rationale behind the methods. For this purpose, the mathematical treatment 
of Pattern Recognition is pushed so far that the mechanisms of action become clear and visible, but not 
farther. Therefore, not all derivations are driven into the last mathematical detail, as a mathematician 
would expect it. Ideas of proofs are presented instead of complete proofs. From the authors’ point of 
view, this concept allows to teach the essential ideas of Pattern Recognition with sufficient depth within 
a relatively lean book. Mathematical methods explained thoroughly Extremely practical approach with 
many examples Based on over ten years lecture at Karlsruhe Institute of Technology For students but 
also for practitioners

Pattern Recognition

This book constitutes the refereed proceedings of the 16th Conference on Image and Graphics 
Technologies and Applications, IGTA 2021, held in Beijing, China in June, 2021. The 21 papers 
presented were carefully reviewed and selected from 86 submissions. They provide a forum for 
sharing progresses in the areas of image processing technology; image analysis and understanding; 
computer vision and pattern recognition; big data mining, computer graphics and VR, as well as 
image technology applications. The volume contains the following thematic blocks: image processing 
and enhancement techniques (image information acquisition, image/video coding, image/video trans-
mission, image/video storage, compression, completion, dehazing, reconstruction and display, etc.); 
biometric identification techniques (biometric identification and authentication techniques including 
face, fingerprint, iris and palm-print, etc.); machine vision and 3D reconstruction (visual information 
acquisition, camera calibration, stereo vision, 3D reconstruction, and applications of machine vision 
in industrial inspection, etc.); image/video big data analysis and understanding (object detection 
and recognition, image/video retrieval, image segmentation, matching, analysis and understanding); 
computer graphics (modeling, rendering, algorithm simplification and acceleration techniques, realistic 
scene generation, 3D reconstruction algorithm, system and application, etc.); virtual reality and hu-
man-computer interaction (virtual scene generation techniques, tracing and positioning techniques for 
large-scale space, augmented reality techniques, human-computer interaction techniques based on 
computer vision, etc.); applications of image and graphics (image/video processing and transmission, 
biomedical engineering applications, information security, digital watermarking, text processing and 



transmission, remote sensing, telemetering, etc.); other research works and surveys related to the 
applications of image and graphics technology.

Image and Graphics Technologies and Applications

The three-volume set LNCS 101164, 11165, and 11166 constitutes the refereed proceedings of the 
19th Pacific-Rim Conference on Multimedia, PCM 2018, held in Hefei, China, in September 2018. 
The 209 regular papers presented together with 20 special session papers were carefully reviewed 
and selected from 452 submissions. The papers cover topics such as: multimedia content analysis; 
multimedia signal processing and communications; and multimedia applications and services.

Advances in Multimedia Information Processing – PCM 2018

This book presents the proceedings of 8th International Conference on Frontiers of Intelligent Com-
puting: Theory and Applications (FICTA 2020), which aims to bring together researchers, scientists, 
engineers and practitioners to share new ideas and experiences in the domain of intelligent computing 
theories with prospective applications to various engineering disciplines. The book is divided into two 
volumes: Evolution in Computational Intelligence (Volume 1) and Intelligent Data Engineering and 
Analytics (Volume 2). Covering a broad range of topics in computational intelligence, the book features 
papers on theoretical as well as practical aspects of areas such as ANN and genetic algorithms, 
computer interaction, intelligent control optimization, evolutionary computing, intelligent e-learning 
systems, machine learning, mobile computing, and multi-agent systems. As such, it is a valuable 
reference resource for postgraduate students in various engineering disciplines.

Evolution in Computational Intelligence

The three-volume set of LNCS 12532, 12533, and 12534 constitutes the proceedings of the 27th 
International Conference on Neural Information Processing, ICONIP 2020, held in Bangkok, Thailand, 
in November 2020. Due to COVID-19 pandemic the conference was held virtually.The 187 full papers 
presented were carefully reviewed and selected from 618 submissions. The papers address the 
emerging topics of theoretical research, empirical studies, and applications of neural information 
processing techniques across different domains. The first volume, LNCS 12532, is organized in topical 
sections on human-computer interaction; image processing and computer vision; natural language 
processing.

Neural Information Processing

The two-volume set LNCS 10735 and 10736 constitutes the thoroughly refereed proceedings of the 
18th Pacific-Rim Conference on Multimedia, PCM 2017, held in Harbin, China, in September 2017. The 
184 full papers presented were carefully reviewed and selected from 264 submissions. The papers 
are organized in topical sections on: Best Paper Candidate; Video Coding; Image Super-resolution, 
Debluring, and Dehazing; Person Identity and Emotion; Tracking and Action Recognition; Detection and 
Classification; Multimedia Signal Reconstruction and Recovery; Text and Line Detection/Recognition; 
Social Media; 3D and Panoramic Vision; Deep Learning for Signal Processing and Understanding; 
Large-Scale Multimedia Affective Computing; Sensor-enhanced Multimedia Systems; Content Analy-
sis; Coding, Compression, Transmission, and Processing.

Advances in Multimedia Information Processing – PCM 2017

This book constitutes the refereed proceedings of the 12th IFIP TC 12 International Conference on 
Intelligent Information Processing, IIP 2022, held in Qingdao, China, in July 2022. The 37 full papers 
and 6 short papers presented were carefully reviewed and selected from 57 submissions. They are 
organized in topical sections on Machine Learning, Data Mining, Multiagent Systems, Social Comput-
ing, Blockchain Technology, Game Theory and Emotion, Pattern Recognition, Image Processing and 
Applications.

Intelligent Information Processing XI

This book provides a coherent and complete overview of various Question Answering (QA) systems. It 
covers three main categories based on the source of the data that can be unstructured text (TextQA), 
structured knowledge graphs (KBQA), and the combination of both. Developing a QA system usually 
requires using a combination of various important techniques, including natural language processing, 



information retrieval and extraction, knowledge graph processing, and machine learning. After a general 
introduction and an overview of the book in Chapter 1, the history of QA systems and the architecture of 
different QA approaches are explained in Chapter 2. It starts with early close domain QA systems and 
reviews different generations of QA up to state-of-the-art hybrid models. Next, Chapter 3 is devoted to 
explaining the datasets and the metrics used for evaluating TextQA and KBQA. Chapter 4 introduces the 
neural and deep learning models used in QA systems. This chapter includes the required knowledge 
of deep learning and neural text representation models for comprehending the QA models over text 
and QA models over knowledge base explained in Chapters 5 and 6, respectively. In some of the 
KBQA models the textual data is also used as another source besides the knowledge base; these 
hybrid models are studied in Chapter 7. In Chapter 8, a detailed explanation of some well-known 
real applications of the QA systems is provided. Eventually, open issues and future work on QA are 
discussed in Chapter 9. This book delivers a comprehensive overview on QA over text, QA over 
knowledge base, and hybrid QA systems which can be used by researchers starting in this field. It 
will help its readers to follow the state-of-the-art research in the area by providing essential and basic 
knowledge.

Question Answering over Text and Knowledge Base

This book discusses various machine learning & cognitive science approaches, presenting 
high-throughput research by experts in this area. Bringing together machine learning, cognitive science 
and other aspects of artificial intelligence to help provide a roadmap for future research on intelligent 
systems, the book is a valuable reference resource for students, researchers and industry practitioners 
wanting to keep abreast of recent developments in this dynamic, exciting and profitable research field. 
It is intended for postgraduate students, researchers, scholars and developers who are interested in 
machine learning and cognitive research, and is also suitable for senior undergraduate courses in 
related topics. Further, it is useful for practitioners dealing with advanced data processing, applied 
mathematicians, developers of software for agent-oriented systems and developers of embedded and 
real-time systems.

Modern Approaches in Machine Learning and Cognitive Science: A Walkthrough

This book provides a collection of the state-of-the-art research attempts to tackle the challenges 
in image and signal processing from various novel and potential research perspectives. The book 
investigates feature extraction techniques, image enhancement methods, reconstruction models, 
object detection methods, recommendation models, deep and temporal feature analysis, intelligent 
decision support systems, and autonomous image detection models. In addition to this, the book also 
looks into the potential opportunities to monitor and control the global pandemic situations. Image 
processing technology has progressed significantly in recent years, and it has been commercialized 
worldwide to provide superior performance with enhanced computer/machine vision, video processing, 
and pattern recognition capabilities. Meanwhile, machine learning systems like CNN and CapsNet 
get popular to provide better model hierarchical relationships and attempts to more closely mimic 
biological neural organization. As machine learning systems prosper, image processing and machine 
learning techniques will be tightly intertwined and continuously promote each other in real-world 
settings. Adopting this trend, however, the image processing researchers are faced with few image 
reconstruction, analysis, and segmentation challenges. On the application side, the orientation of the 
image features and noise removal has become a huge burden.

COLLABORATIVE COMPUTING - NETWORKING, APPLICATIONS AND WORKSHARING

This book features research papers presented at the International Conference on Emerging Technolo-
gies in Data Mining and Information Security (IEMIS 2020) held at the University of Engineering & 
Management, Kolkata, India, during July 2020. The book is organized in three volumes and includes 
high-quality research work by academicians and industrial experts in the field of computing and 
communication, including full-length papers, research-in-progress papers, and case studies related to 
all the areas of data mining, machine learning, Internet of things (IoT), and information security.

Third International Conference on Image Processing and Capsule Networks

This book comprises the proceedings of the 4th International Conference on Machine Intelligence 
and Signal Processing (MISP2022). The contents of this book focus on research advancements in 
machine intelligence, signal processing, and applications. The book covers the real-time challenges 



involved while processing big data analytics and stream processing with the integration of smart 
data computing services and interconnectivity. It also includes the progress in signal processing to 
process the normal and abnormal categories of real-world signals such as signals generated from IoT 
devices, smart systems, speech, videos and involves biomedical signal processing: electrocardiogram 
(ECG), electroencephalogram (EEG), magnetoencephalography (MEG), electromyogram (EMG), etc. 
This book proves to be a valuable resource for those in academia and industry.

Emerging Technologies in Data Mining and Information Security

The sixteen-volume set comprising the LNCS volumes 11205-11220 constitutes the refereed proceed-
ings of the 15th European Conference on Computer Vision, ECCV 2018, held in Munich, Germany, 
in September 2018.The 776 revised papers presented were carefully reviewed and selected from 
2439 submissions. The papers are organized in topical sections on learning for vision; computational 
photography; human analysis; human sensing; stereo and reconstruction; optimization; matching and 
recognition; video attention; and poster sessions.

Machine Learning and Computational Intelligence Techniques for Data Engineering

This book comprises select papers from the International Conference on Artificial Intelligence and 
Sustainable Engineering (AISE 2020). The volume focuses on the recent advancements in artificial in-
telligence and addresses how it is useful in achieving truly sustainable solutions. The key strands of this 
book include artificial intelligence in healthcare, IoT for modern life, security and surveillance, big data 
analytics, machine learning and computing, communication technologies, gesture technology, virtual 
intelligence, and audio & speech processing. The book addresses sustainability challenges in various 
computing techniques and opportunities for sustainable engineering based on AI and supporting tools 
such as engineering design for sustainable development using IoT/AI, smart cities: waste minimization, 
remanufacturing, reuse and recycling technologies using IoT/AI, industry 4.0, intelligent and smart 
grid systems, energy conservation using technology, green engineering/technology, robotic process 
automation (RPA) and water and air quality management. This book can be a valuable resource for 
academicians, researchers, and professionals working in AI and its applications.

Computer Vision – ECCV 2018

The two-volume set LNCS 13833 and LNCS 13834 constitutes the proceedings of the 29th International 
Conference on MultiMedia Modeling, MMM 2023, which took place in Bergen, Norway, during January 
9-12, 2023. The 86 papers presented in these proceedings were carefully reviewed and selected from 
a total of 267 submissions. They focus on topics related to multimedia content analysis; multimedia 
signal processing and communications; and multimedia applications and services.

International Conference on Artificial Intelligence and Sustainable Engineering

This three-volume set (CCIS 1367-1368) constitutes the refereed proceedings of the 5th International 
Conference on Computer Vision and Image Processing, CVIP 2020, held in Prayagraj, India, in 
December 2020. Due to the COVID-19 pandemic the conference was partially held online. The 134 
papers papers were carefully reviewed and selected from 352 submissions. The papers present recent 
research on such topics as biometrics, forensics, content protection, image enhancement/super-res-
olution/restoration, motion and tracking, image or video retrieval, image, image/video processing 
for autonomous vehicles, video scene understanding, human-computer interaction, document image 
analysis, face, iris, emotion, sign language and gesture recognition, 3D image/video processing, action 
and event detection/recognition, medical image and video analysis, vision-based human GAIT analysis, 
remote sensing, and more.

MultiMedia Modeling

The ten-volume set LNCS 14220, 14221, 14222, 14223, 14224, 14225, 14226, 14227, 14228, and 
14229 constitutes the refereed proceedings of the 26th International Conference on Medical Image 
Computing and Computer-Assisted Intervention, MICCAI 2023, which was held in Vancouver, Canada, 
in October 2023. The 730 revised full papers presented were carefully reviewed and selected from 
a total of 2250 submissions. The papers are organized in the following topical sections: Part I: 
Machine learning with limited supervision and machine learning – transfer learning; Part II: Machine 
learning – learning strategies; machine learning – explainability, bias, and uncertainty; Part III: Machine 



learning – explainability, bias and uncertainty; image segmentation; Part IV: Image segmentation; Part 
V: Computer-aided diagnosis; Part VI: Computer-aided diagnosis; computational pathology; Part VII: 
Clinical applications – abdomen; clinical applications – breast; clinical applications – cardiac; clinical 
applications – dermatology; clinical applications – fetal imaging; clinical applications – lung; clinical 
applications – musculoskeletal; clinical applications – oncology; clinical applications – ophthalmology; 
clinical applications – vascular; Part VIII: Clinical applications – neuroimaging; microscopy; Part IX: 
Image-guided intervention, surgical planning, and data science; Part X: Image reconstruction and 
image registration.

Computer Vision and Image Processing

This book disseminates and promotes the recent research progress and frontier development on Au-
toML and meta-learning as well as their applications on computer vision, natural language processing, 
multimedia and data mining related fields. These are exciting and fast-growing research directions in 
the general field of machine learning. The authors advocate novel, high-quality research findings, and 
innovative solutions to the challenging problems in AutoML and meta-learning. This topic is at the core 
of the scope of artificial intelligence, and is attractive to audience from both academia and industry. 
This book is highly accessible to the whole machine learning community, including: researchers, 
students and practitioners who are interested in AutoML, meta-learning, and their applications in 
multimedia, computer vision, natural language processing and data mining related tasks. The book 
is self-contained and designed for introductory and intermediate audiences. No special prerequisite 
knowledge is required to read this book.

Medical Image Computing and Computer Assisted Intervention – MICCAI 2023

Single Best Answers in Surgery offers a new approach to revising for surgical finals; by not only 
indicating the correct answer to each question, but explaining the full rationale used for finding the 
answer in each case. This means the book is invaluable not only for self-testing before an exam, but 
will have long-term value throughout a student's

Automated Machine Learning and Meta-Learning for Multimedia

This book constitutes the conference proceedings of the 10th Pacific Rim Symposium on Image and 
Video Technology, PSIVT 2022, held in Bintan Island, Indonesia, in November 2022. A total of 15 
papers were carefully reviewed and selected from 18 submissions. The main conference focuses on 
theoretical advances or practical implementations in image and video technology.

Single Best Answers in Surgery

The book provides an up-to-date and authoritative treatment of pattern recognition and computer 
vision, with chapters written by leaders in the field. On the basic methods in pattern recognition and 
computer vision, topics range from statistical pattern recognition to array grammars to projective geom-
etry to skeletonization, and shape and texture measures. Recognition applications include character 
recognition and document analysis, detection of digital mammograms, remote sensing image fusion, 
and analysis of functional magnetic resonance imaging data, etc. There are six chapters on current 
activities in human identification. Other topics include moving object tracking, performance evaluation, 
content-based video analysis, musical style recognition, number plate recognition, etc.

Image and Video Technology

The proceedings set LNCS 13231, 13232, and 13233 constitutes the refereed proceedings of the 21st 
International Conference on Image Analysis and Processing, ICIAP 2022, which was held during May 
23-27, 2022, in Lecce, Italy, The 168 papers included in the proceedings were carefully reviewed and 
selected from 307 submissions. They deal with video analysis and understanding; pattern recognition 
and machine learning; deep learning; multi-view geometry and 3D computer vision; image analysis, 
detection and recognition; multimedia; biomedical and assistive technology; digital forensics and 
biometrics; image processing for cultural heritage; robot vision; etc.

Handbook Of Pattern Recognition And Computer Vision (3rd Edition)

The eight-volume set LNCS 13431, 13432, 13433, 13434, 13435, 13436, 13437, and 13438 constitutes 
the refereed proceedings of the 25th International Conference on Medical Image Computing and 



Computer-Assisted Intervention, MICCAI 2022, which was held in Singapore in September 2022. 
The 574 revised full papers presented were carefully reviewed and selected from 1831 submissions 
in a double-blind review process. The papers are organized in the following topical sections: Part I: 
Brain development and atlases; DWI and tractography; functional brain networks; neuroimaging; heart 
and lung imaging; dermatology; Part II: Computational (integrative) pathology; computational anatomy 
and physiology; ophthalmology; fetal imaging; Part III: Breast imaging; colonoscopy; computer aided 
diagnosis; Part IV: Microscopic image analysis; positron emission tomography; ultrasound imaging; 
video data analysis; image segmentation I; Part V: Image segmentation II; integration of imaging with 
non-imaging biomarkers; Part VI: Image registration; image reconstruction; Part VII: Image-Guided 
interventions and surgery; outcome and disease prediction; surgical data science; surgical planning 
and simulation; machine learning – domain adaptation and generalization; Part VIII: Machine learning – 
weakly-supervised learning; machine learning – model interpretation; machine learning – uncertainty; 
machine learning theory and methodologies.

Image Analysis and Processing – ICIAP 2022

UGC NET library Science unit 8 book with 400 question answer (theory+mcq) as per updated syllabus

Medical Image Computing and Computer Assisted Intervention – MICCAI 2022

UGC NET library Science unit 8 book with 400 question answer (theory+mcq) as per updated syllabus
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Linear Programming and Economic Analysis

Designed primarily for economists and those interested in management economics who are not 
necessarily accomplished mathematicians, this text offers a clear, concise exposition of the relationship 
of linear programming to standard economic analysis. The research and writing were supported by 
The RAND Corporation in the late 1950s. Linear programming has been one of the most important 
postwar developments in economic theory, but until publication of the present volume, no text offered 
a comprehensive treatment of the many facets of the relationship of linear programming to traditional 
economic theory. This book was the first to provide a wide-ranging survey of such important aspects 
of the topic as the interrelations between the celebrated von Neumann theory of games and linear 
programming, and the relationship between game theory and the traditional economic theories of 
duopoly and bilateral monopoly. Modern economists will especially appreciate the treatment of the 
connection between linear programming and modern welfare economics and the insights that linear 
programming gives into the determinateness of Walrasian equilibrium. The book also offers an excellent 
introduction to the important Leontief theory of input-output as well as extensive treatment of the 
problems of dynamic linear programming. Successfully used for three decades in graduate economics 
courses, this book stresses practical problems and specifies important concrete applications.

Linear Programming and Economic Analysis



One of the fundamental economic problems is one of making the best use of limited resources. As a 
result, mathematical optimisation methods play a crucial role in economic theory. Covering the use 
of such methods in applied and policy contexts, this book deals not only with the main techniques 
(linear programming, nonlinear optimisation and dynamic programming), but also emphasizes the art 
of model-building and discusses fields such as optimisation over time.

Linear programming and economic analysis

Designed primarily for economists and those interested in management economics who are not 
necessarily accomplished mathematicians, this text offers a clear, concise exposition of the relationship 
of linear programming to standard economic analysis. The research and writing were supported by 
The RAND Corporation in the late 1950s. Linear programming has been one of the most important 
postwar developments in economic theory, but until publication of the present volume, no text offered 
a comprehensive treatment of the many facets of the relationship of linear programming to traditional 
economic theory. This book was the first to provide a wide-ranging survey of such important aspects 
of the topic as the interrelations between the celebrated von Neumann theory of games and linear 
programming, and the relationship between game theory and the traditional economic theories of 
duopoly and bilateral monopoly. Modern economists will especially appreciate the treatment of the 
connection between linear programming and modern welfare economics and the insights that linear 
programming gives into the determinateness of Walrasian equilibrium. The book also offers an excellent 
introduction to the important Leontief theory of input-output as well as extensive treatment of the 
problems of dynamic linear programming. Successfully used for three decades in graduate economics 
courses, this book stresses practical problems and specifies important concrete applications.

Optimisation in Economic Analysis

In real-world problems related to finance, business, and management, mathematicians and economists 
frequently encounter optimization problems. In this classic book, George Dantzig looks at a wealth 
of examples and develops linear programming methods for their solutions. He begins by introducing 
the basic theory of linear inequalities and describes the powerful simplex method used to solve them. 
Treatments of the price concept, the transportation problem, and matrix methods are also given, and 
key mathematical concepts such as the properties of convex sets and linear vector spaces are covered. 
George Dantzig is properly acclaimed as the "father of linear programming." Linear programming is a 
mathematical technique used to optimize a situation. It can be used to minimize traffic congestion or to 
maximize the scheduling of airline flights. He formulated its basic theoretical model and discovered its 
underlying computational algorithm, the "simplex method," in a pathbreaking memorandum published 
by the United States Air Force in early 1948. Linear Programming and Extensions provides an extra-
ordinary account of the subsequent development of his subject, including research in mathematical 
theory, computation, economic analysis, and applications to industrial problems. Dantzig first achieved 
success as a statistics graduate student at the University of California, Berkeley. One day he arrived for 
a class after it had begun, and assumed the two problems on the board were assigned for homework. 
When he handed in the solutions, he apologized to his professor, Jerzy Neyman, for their being late but 
explained that he had found the problems harder than usual. About six weeks later, Neyman excitedly 
told Dantzig, "I've just written an introduction to one of your papers. Read it so I can send it out right away 
for publication." Dantzig had no idea what he was talking about. He later learned that the "homework" 
problems had in fact been two famous unsolved problems in statistics.

Mathematical Programming and Economic Analysis of the Firm

This title is part of UC Press's Voices Revived program, which commemorates University of California 
Press’s mission to seek out and cultivate the brightest minds and give them voice, reach, and impact. 
Drawing on a backlist dating to 1893, Voices Revived makes high-quality, peer-reviewed scholarship 
accessible once again using print-on-demand technology. This title was originally published in 1951.

Linear Programming and Economic Analysis

Guides in the application of linear programming to firm decision making, with the goal of giving 
decision-makers a better understanding of methods at their disposal Useful as a main resource or as 
a supplement in an economics or management science course, this comprehensive book addresses 
the deficiencies of other texts when it comes to covering linear programming theory—especially where 
data envelopment analysis (DEA) is concerned—and provides the foundation for the development 



of DEA. Linear Programming and Resource Allocation Modeling begins by introducing primal and 
dual problems via an optimum product mix problem, and reviews the rudiments of vector and matrix 
operations. It then goes on to cover: the canonical and standard forms of a linear programming problem; 
the computational aspects of linear programming; variations of the standard simplex theme; duality 
theory; single- and multiple- process production functions; sensitivity analysis of the optimal solution; 
structural changes; and parametric programming. The primal and dual problems are then reformulated 
and re-examined in the context of Lagrangian saddle points, and a host of duality and complementary 
slackness theorems are offered. The book also covers primal and dual quadratic programs, the 
complementary pivot method, primal and dual linear fractional functional programs, and (matrix) 
game theory solutions via linear programming, and data envelopment analysis (DEA). This book: 
Appeals to those wishing to solve linear optimization problems in areas such as economics, business 
administration and management, agriculture and energy, strategic planning, public decision making, 
and health care Fills the need for a linear programming applications component in a management 
science or economics course Provides a complete treatment of linear programming as applied to 
activity selection and usage Contains many detailed example problems as well as textual and graphical 
explanations Linear Programming and Resource Allocation Modeling is an excellent resource for 
professionals looking to solve linear optimization problems, and advanced undergraduate to beginning 
graduate level management science or economics students.

Mathematical Programming and Economic Analysis of the Firm

Economic policy and operations research; Methods of linear programming: extension and applications; 
Nonlinear and dynamic programming; Sensitivity analysis in programming; Probabilistic programming 
methods; Models of firm behavior and other applications; Models of resource allocation and planning 
in educational institutions and systems; Models of decomposition or decentralization in firm behavior 
and economic policy; Operations research and complex social systems.

Linear Programming and Extensions

Dynamic Programming is the analysis of multistage decision in the sequential mode. It is now widely 
recognized as a tool of great versatility and power, and is applied to an increasing extent in all phases 
of economic analysis, operations research, technology, and also in mathematical theory itself. In 
economics and operations research its impact may someday rival that of linear programming. The 
importance of this field is made apparent through a growing number of publications. Foremost among 
these is the pioneering work of Bellman. It was he who originated the basic ideas, formulated the 
principle of optimality, recognized its power, coined the terminology, and developed many of the present 
applications. Since then mathe maticians, statisticians, operations researchers, and economists have 
come in, laying more rigorous foundations [KARLIN, BLACKWELL], and developing in depth such 
application as to the control of stochastic processes [HoWARD, JEWELL]. The field of inventory control 
has almost split off as an independent branch of Dynamic Programming on which a great deal of effort 
has been expended [ARRoW, KARLIN, SCARF], [WIDTIN] , [WAGNER]. Dynamic Programming is 
also playing an in creasing role in modem mathematical control theory [BELLMAN, Adap tive Control 
Processes (1961)]. Some of the most exciting work is going on in adaptive programming which is 
closely related to sequential statistical analysis, particularly in its Bayesian form. In this monograph the 
reader is introduced to the basic ideas of Dynamic Programming.

Application of Linear Programming to the Theory of the Firm

Graduate-level text provides complete and rigorous expositions of economic models analyzed primarily 
from the point of view of their mathematical properties, followed by relevant mathematical reviews. Part 
I covers optimizing theory; Parts II and III survey static and dynamic economic models; and Part IV 
contains the mathematical reviews, which range fromn linear algebra to point-to-set mappings.

Linear Programming and Resource Allocation Modeling

This text covers the basic theory and computation for mathematical modeling in linear programming. 
It provides a strong background on how to set up mathematical proofs and high-level computation 
methods, and includes substantial background material and direction. Paris presents an intuitive and 
novel discussion of what it means to solve a system of equations that is a crucial stepping stone for 
solving any linear program. The discussion of the simplex method for solving linear programs gives an 
economic interpretation to every step of the simplex algorithm. The text combines in a unique and novel 



way the microeconomics of production with the structure of linear programming to give students and 
scholars of economics a clear notion of what it means, formulating a model of economic equilibrium 
and the computation of opportunity cost in the presence of many outputs and inputs.

Mathematical Programming and Economic Analysis of the Firm

Mechanism design is an analytical framework for thinking clearly and carefully about what exactly 
a given institution can achieve when the information necessary to make decisions is dispersed and 
privately held. This analysis provides an account of the underlying mathematics of mechanism design 
based on linear programming. Three advantages characterize the approach. The first is simplicity: 
arguments based on linear programming are both elementary and transparent. The second is unity: the 
machinery of linear programming provides a way to unify results from disparate areas of mechanism 
design. The third is reach: the technique offers the ability to solve problems that appear to be beyond 
solutions offered by traditional methods. No claim is made that the approach advocated should supplant 
traditional mathematical machinery. Rather, the approach represents an addition to the tools of the 
economic theorist who proposes to understand economic phenomena through the lens of mechanism 
design.

Economic Analysis and Operations Research

This book attempts to present the concepts which underlie the various optimization procedures 
which are commonly used. It is written primarily for those scientists such as economists, operations 
researchers, and en gineers whose main tools of analysis involve optimization techniques and who 
possess a (not very sharp) knowledge of one or one-and-a-half year's calculus through partial differ-
entiation and Taylor's theorem and some acquaintance with elementary vector and matrix terminology. 
Such a scientist is frequently confronted with expressions such as Lagrange multi pliers, first-and 
second-order conditions, linear programming and activity analysis, duality, the Kuhn-Tucker conditions, 
and, more recently, dy namic programming and optimal control. He or she uses or needs to use 
these optimization techniques, and would like to feel more comfortable with them through better 
understanding of their underlying mathematical concepts, but has no immediate use for a formal 
theorem-proof treatment which quickly abstracts to a general case of n variables and uses a style and 
terminology that are discouraging to people who are not mathematics majors. The emphasis of this 
book is on clarity and plausibility. Through examples which are worked out step by step in detail, I hope 
to illustrate some tools which will be useful to scientists when they apply optimization techniques to 
their problems. Most of the chapters may be read independently of each other-with the exception of 
Chapter 6, which depends on Chapter 5. For instance, the reader will find little or no difficulty in reading 
Chapter 8 without having read the previous chapters.

Dynamic Programming of Economic Decisions

A classic account of mathematical programming and control techniques and their applications to static 
and dynamic problems in economics.

Mathematical Economics

Deals with the theory of price, markets, and allocation of resources, but reverse the course of historical 
development by beginning with linear models.

An Economic Interpretation of Linear Programming

This book on constrained optimization is novel in that it fuses these themes: • use examples to introduce 
general ideas; • engage the student in spreadsheet computation; • survey the uses of constrained 
optimization;. • investigate game theory and nonlinear optimization, • link the subject to economic 
reasoning, and • present the requisite mathematics. Blending these themes makes constrained 
optimization more accessible and more valuable. It stimulates the student’s interest, quickens the 
learning process, reveals connections to several academic and professional fields, and deepens the 
student’s grasp of the relevant mathematics. The book is designed for use in courses that focus on the 
applications of constrained optimization, in courses that emphasize the theory, and in courses that link 
the subject to economics.

Mechanism Design



"Mathematical Optimization and Economic Analysis" is a self-contained introduction to various opti-
mization techniques used in economic modeling and analysis such as geometric, linear, and convex 
programming and data envelopment analysis. Through a systematic approach, this book demonstrates 
the usefulness of these mathematical tools in quantitative and qualitative economic analysis. The 
book presents specific examples to demonstrate each technique’s advantages and applicability as 
well as numerous applications of these techniques to industrial economics, regulatory economics, 
trade policy, economic sustainability, production planning, and environmental policy. Key Features 
include: - A detailed presentation of both single-objective and multiobjective optimization; - An in-depth 
exposition of various applied optimization problems; - Implementation of optimization tools to improve 
the accuracy of various economic models; - Extensive resources suggested for further reading. This 
book is intended for graduate and postgraduate students studying quantitative economics, as well 
as economics researchers and applied mathematicians. Requirements include a basic knowledge of 
calculus and linear algebra, and a familiarity with economic modeling.

Application of Linear Programming to the Theory of the Firm

This book provides an introduction to optimization. It details constrained optimization, beginning with a 
substantial treatment of linear programming and proceeding to convex analysis, network flows, integer 
programming, quadratic programming, and convex optimization. Coverage underscores the purpose 
of optimization: to solve practical problems on a computer. C programs that implement the major 
algorithms and JAVA tools are available online.

Linear programming over an infinite horizon

Aimed at final year undergraduate students, this is the first volume to publish in a new series of text 
covering core subjects in operational research in an accessible student-friendly format. This volume 
presents simulation paired with inventory control. The Operational Research Series aims to provide 
a new generation of European-originated texts of practical relevance to todays student. To guarantee 
accessibility, the texts are concise and have a non-mathematical orientation. These texts will provide 
students with the grounding in operational research theory they need to become the innovators of 
tomorrow. This is one of the first volumes in a new series of textbooks in operational research. The key 
objectives of the series are to provide concise introductions to the core topics in operational research 
focusing on the practical relevance of those topics to today's students and taking a non-mathematical 
orientation in favour of software applications. Each core subject will be paired with another core subject 
in order to provide maximum value for money for students.

Use of Multiple Regression Analysis to Summarize and Interpret Linear Programming Shadow Prices 
in an Economic Planning Model

The search for symmetry is part of the fundamental scientific paradigm in mathematics and physics. 
Can this be valid also for economics? This book represents an attempt to explore this possibility. The 
behavior of price-taking producers, monopolists, monopsonists, sectoral market equilibria, behavior 
under risk and uncertainty, and two-person zero- and non-zero-sum games are analyzed and discussed 
under the unifying structure called the linear complementarity problem. Furthermore, the equilibrium 
problem allows for the relaxation of often-stated but unnecessary assumptions. This unifying approach 
offers the advantage of a better understanding of the structure of economic models. It also introduces 
the simplest and most elegant algorithm for solving a wide class of problems.

Elements of Optimization

Since the late 1940s, linear programming models have been used for many different purposes. Airline 
companies apply these models to optimize their use of planes and staff. NASA has been using them 
for many years to optimize their use of limited resources. Oil companies use them to optimize their 
refinery operations. Small and medium-sized businesses use linear programming to solve a huge 
variety of problems, often involving resource allocation. In my study, a typical product-mix problem in a 
manufacturing system producing two products (each product consists of two sub-assemblies) is solved 
for its optimal solution through the use of the latest versions of MATLAB having the command simlp, 
which is very much like linprog. As analysts, we try to find a good enough solution for the decision 
maker to make a final decision. Our attempt is to give the mathematical description of the product-mix 
optimization problem and bring the problem into a form ready to call MATLAB’s simlp command. The 
objective of this study is to find the best product mix that maximizes profit. The graph obtained using 



MATLAB commands, give the shaded area enclosed by the constraints called the feasible region, 
which is the set of points satisfying all the constraints. To find the optimal solution we look at the 
lines of equal profit to find the corner of the feasible region which yield the highest profit. This corner 
can be found out at the farthest line of equal profit, which still touches the feasible region. The most 
critical part is the sensitivity analysis, using Excel Solver, and Parametric Analysis, using computer 
software, which allows us to study the effect on optimal solution due to discrete and continuous change 
in parameters of the LP model including to identify bottlenecks. We have examined other options like 
product outsourcing, one-time cost, cross training of one operator, manufacturing of hypothetical third 
product on under-utilized machines and optimal sequencing of jobs on machines.

The Theory of Linear Economic Models

Additional Contributing Authors Include Thomas Marschak, Robert Solow, Samuel Karlin, And Others.

Mathematical Optimization and Economic Theory

This book is designed to meet the requirements of a wide range of students, keeping in view the varied 
applications of mathematical techniques in different areas of Economics, Commerce, Finance and 
Management, at the Undergraduate and Post Graduate levels. The subject matter has been presented 
in a very simple and lucid manner. A large number of questions from various University examination 
papers have been included to provide a range of questions on different topics of the subjects. Exercises 
given at the end of each topic will provide a source of practice to the students and make them more 
confident, assuring better performance in the Examination. Teachers in the subject may also find it 
absorbing and different from other books, in respect of approach, style and lucidity in explanation 
supported by appropriate diagrams.

Linear Economic Theory

In Linear Programming: A Modern Integrated Analysis, both boundary (simplex) and interior point 
methods are derived from the complementary slackness theorem and, unlike most books, the duality 
theorem is derived from Farkas's Lemma, which is proved as a convex separation theorem. The tedium 
of the simplex method is thus avoided. A new and inductive proof of Kantorovich's Theorem is offered, 
related to the convergence of Newton's method. Of the boundary methods, the book presents the 
(revised) primal and the dual simplex methods. An extensive discussion is given of the primal, dual 
and primal-dual affine scaling methods. In addition, the proof of the convergence under degeneracy, a 
bounded variable variant, and a super-linearly convergent variant of the primal affine scaling method 
are covered in one chapter. Polynomial barrier or path-following homotopy methods, and the projective 
transformation method are also covered in the interior point chapter. Besides the popular sparse 
Cholesky factorization and the conjugate gradient method, new methods are presented in a separate 
chapter on implementation. These methods use LQ factorization and iterative techniques.

Advanced Mathematical Economics

Awarded the Frederick W. Lanchester Prize in 1994 for its valuable contributions to operations research 
and the management sciences, this mathematically rigorous book remains the standard reference on 
the linear complementarity problem. Readers will find a comprehensive treatment of the computation 
of equilibria arising from engineering, economics, and finance; chapter-ending exercises and "Notes 
and References" sections that make it equally useful for a graduate-level course or for self-study; 
corrections and revisions of difficult passages from the 1992 edition; and an updated bibliography. 
Audience: researchers and graduate students in fields including optimization, game theory, and finance, 
and diverse engineering disciplines, especially computer science and mechanical engineering.

Linear Programming and Generalizations

Mathematical Optimization and Economic Analysis

Analysis of Acoustic Fatigue in Safety Relief Systems

26 Feb 2015 — This paper focuses on acoustic fatigue, which occasionally has been the cause of 
incidents like at Krechba – In Salah Gas Project Algeria where a breakdown of a relief system occurred. 



The extremely high sound levels caused by the expanding flow through a relief line finally caused fatigue 
failure of ...

SPE 146218 Integrity of High Pressure Relief Systems

Analysis of acoustic fatigue in safety relief systems, In Proceedings of the ASME 2011 Pressure Vessels 
& Piping Division Conference, Baltimore, Maryland, 17-21 July. [7] Lyon, R.H. and De Jong, R.G. 1995. 
Theory and application of statistical energy analysis. Butterworth-Heinemann,. Boston – MA. [8] Lyon, 
R.H. A hand ...

ACOUSTIC FATIGUE INVOLVING ...

by DE Jungbauer · Cited by 5 — ACOUSTIC FATIGUE INVOLVING LARGE TURBOCOMPRESSORS 
AND PRESSURE REDUCTION SYSTEMS. 113. Centrifugal Turbomachinery Noise Generation. Noise 
generation in ... pressure relief valve. It is important to note that acoustical efficiency increases rapidly 
from 7 x 10-5 at a total pressure ratio of about 1.85, to ...

Noise and Acoustic Fatigue Analysis in Valves (Case Study ...

This paper reviews the mitigation strategies used to reduce acoustic fatigue and the risk of hearing 
damage from pressure safety valves and control valves used in piping systems. These two types of 
valves can generate high-frequency acoustical energy downstream of the valves. Different strategies 
are used to mitigate ...

High Energy Vibration for Gas Piping

by GYH Lee · 2017 · Cited by 4 — This paper covers high frequency acoustic excitation (HFAE) 
vibration also known as acoustic induced vibration (AIV) study and discusses detailed methodologies 
as a companion to the Energy Institute Guidelines for the avoidance of vibration induced fatigue failure, 
which is a common industry practice to assess and ...

Acoustic Induced Vibration - AIV in Piping Systems

31 May 2023 — Acoustic Induced Vibration (AIV) is a flow induced vibration phenomena that can 
result in fatigue failures in piping systems leading to major safety and economic consequences such 
as damage to assets, environmental impact and loss of life.

Estimate Vibration Risk for Relief and Process Piping

17 Jul 2012 — The sound pressure level downstream of the choke point (the primary cause of acoustic 
induced fatigue failure in downstream piping of the choked point) should be based on the difference 
(or pressure ratio) of the choke point and the shock discontinuity pressure downstream of the choke 
point. The ...

API 521 Acoustic Fatigue Assessment (AIV)

Detailed finite element analysis, where an initial study has already been conducted or a problem has 
been identified. This can either predict piping stress levels or, if field data is available, accurately predict 
acoustic fatigue lives and evaluate the effectiveness of long-term modifications.

ASME Fatigue Life Curves | PDF

The graph below is the original data used to create the ASME permissible fatigue life curve for carbon 
steel alloys[1,2,3]. The black line is the best ... FEA-Based Acoustic Fatigue Analysis Methodology - 
SWRI. FEA-Based Acoustic Fatigue Analysis Methodology - SWRI. Document 25 pages. FEA-Based 
Acoustic Fatigue ...
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