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Metaheuristic Algorithms in Industry 4.0 - Pritesh Shah 2021-09-29
Due to increasing industry 4.0 practices, massive industrial process data is now available for researchers
for modelling and optimization. Artificial Intelligence methods can be applied to the ever-increasing process
data to achieve robust control against foreseen and unforeseen system fluctuations. Smart computing
techniques, machine learning, deep learning, computer vision, for example, will be inseparable from the
highly automated factories of tomorrow. Effective cybersecurity will be a must for all Internet of Things
(IoT) enabled work and office spaces. This book addresses metaheuristics in all aspects of Industry 4.0. It
covers metaheuristic applications in IoT, cyber physical systems, control systems, smart computing,
artificial intelligence, sensor networks, robotics, cybersecurity, smart factory, predictive analytics and
more. Key features: Includes industrial case studies. Includes chapters on cyber physical systems, machine
learning, deep learning, cybersecurity, robotics, smart manufacturing and predictive analytics. surveys
current trends and challenges in metaheuristics and industry 4.0. Metaheuristic Algorithms in Industry 4.0
provides a guiding light to engineers, researchers, students, faculty and other professionals engaged in
exploring and implementing industry 4.0 solutions in various systems and processes.
The Calculus of Variations and Optimal Control - George Leitmann 2013-06-29
When the Tyrian princess Dido landed on the North African shore of the Mediterranean sea she was
welcomed by a local chieftain. He offered her all the land that she could enclose between the shoreline and
a rope of knotted cowhide. While the legend does not tell us, we may assume that Princess Dido arrived at
the correct solution by stretching the rope into the shape of a circular arc and thereby maximized the area
of the land upon which she was to found Carthage. This story of the founding of Carthage is apocryphal.
Nonetheless it is probably the first account of a problem of the kind that inspired an entire mathematical
discipline, the calculus of variations and its extensions such as the theory of optimal control. This book is
intended to present an introductory treatment of the calculus of variations in Part I and of optimal control
theory in Part II. The discussion in Part I is restricted to the simplest problem of the calculus of variations.
The topic is entirely classical; all of the basic theory had been developed before the turn of the century.
Consequently the material comes from many sources; however, those most useful to me have been the
books of Oskar Bolza and of George M. Ewing. Part II is devoted to the elementary aspects of the modern
extension of the calculus of variations, the theory of optimal control of dynamical systems.
Innovation and Transition in Law: Experiences and Theoretical Settings This book features a discussion on the modernisation of law and legal change, focusing on the key concepts
of innovation" and "transition". These concepts both appear to be relevant and poorly defined in
contemporary legal science. A critical reflection on the heuristic value of these categories seems
appropriate, particularly considering their dyadic value. While innovation is increasingly appearing in the
present day as being the category in which one looks at the modernisation of law, the concept of transition
also seems to be the privileged place of occurrence for such dynamics. This group of Italian and Brazilian
scholars contributing to this volume intends to investigate such problems through an interdisciplinary
prism. It includes points of view both internal to legal studies - such as the history of law, theory of law,
constitutional law, private law and commercial law - and external, such as political philosophy and history
of justice and political institutions.
Moorings - Josiah Blackmore 2009-01-01
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Delving into the Portuguese imperial experience, 'Moorings' enriches our understanding of historical and
literary imagination during a significant period of Western expansion.
Face Detection and Recognition - Asit Kumar Datta 2015-10-28
Face detection and recognition are the nonintrusive biometrics of choice in many security applications.
Examples of their use include border control, driver's license issuance, law enforcement investigations, and
physical access control.Face Detection and Recognition: Theory and Practice elaborates on and explains the
theory and practice of face de
Hybrid Feedback Control - Ricardo G. Sanfelice 2021-01-12
"Hybrid systems are those that-unlike classical systems-exhibit both discrete changes, or "jumps", and
continuous changes, or "flow." The canonical example of a hybrid system is a bouncing ball: the ball's speed
changes continuously between bounces, but there is a discrete jump in velocity each time the ball impacts
the ground. Hybrid systems feature widely across disciplines, including in biology, computer science, and
mechanical engineering; examples range from fireflies to self-driving cars. Although classical control theory
provides powerful tools for analyzing systems that exhibit either flow or jumps, it is ill-equipped to handle
hybrid systems, which feature both behaviors. In Hybrid Feedback Control, Ricardo Sanfelice presents a
self-contained introduction to the control of hybrid systems, and develops new tools for their design and
analysis. This monograph uses hybrid systems notation to present a new, unified control theory framework,
thus filling an important gap in the control theory literature. In addition to presenting this theoretical
framework, the book also includes a variety of examples and exercises, a Matlab toolbox, and a summary at
the beginning of each chapter. The book was originally used in a series of lectures on the topic, and will
find a modest amount of crossover course use. The book will also find use outside the field of control,
particularly in dynamical systems theory, applied mathematics, and computer science"-Noncooperative Game Theory - João P. Hespanha 2017-06-13
Noncooperative Game Theory is aimed at students interested in using game theory as a design
methodology for solving problems in engineering and computer science. João Hespanha shows that such
design challenges can be analyzed through game theoretical perspectives that help to pinpoint each
problem's essence: Who are the players? What are their goals? Will the solution to "the game" solve the
original design problem? Using the fundamentals of game theory, Hespanha explores these issues and
more. The use of game theory in technology design is a recent development arising from the intrinsic
limitations of classical optimization-based designs. In optimization, one attempts to find values for
parameters that minimize suitably defined criteria—such as monetary cost, energy consumption, or heat
generated. However, in most engineering applications, there is always some uncertainty as to how the
selected parameters will affect the final objective. Through a sequential and easy-to-understand discussion,
Hespanha examines how to make sure that the selection leads to acceptable performance, even in the
presence of uncertainty—the unforgiving variable that can wreck engineering designs. Hespanha looks at
such standard topics as zero-sum, non-zero-sum, and dynamics games and includes a MATLAB guide to
coding. Noncooperative Game Theory offers students a fresh way of approaching engineering and computer
science applications. An introduction to game theory applications for students of engineering and computer
science Materials presented sequentially and in an easy-to-understand fashion Topics explore zero-sum,
non-zero-sum, and dynamics games MATLAB commands are included
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feedback of uncertain multi-input systems -- Output feedback of systems with uncertain delays, parameters
and ODE state -- Predictor feedback for uncertainty-free systems -- Predictor feedback of uncertain singleinput systems -- Predictor feedback of uncertain multi-input systems.
Modern Control Theory - William L. Brogan 1982

Nonlinear and Optimal Control Theory - Andrei A. Agrachev 2008-06-24
The lectures gathered in this volume present some of the different aspects of Mathematical Control Theory.
Adopting the point of view of Geometric Control Theory and of Nonlinear Control Theory, the lectures focus
on some aspects of the Optimization and Control of nonlinear, not necessarily smooth, dynamical systems.
Specifically, three of the five lectures discuss respectively: logic-based switching control, sliding mode
control and the input to the state stability paradigm for the control and stability of nonlinear systems. The
remaining two lectures are devoted to Optimal Control: one investigates the connections between Optimal
Control Theory, Dynamical Systems and Differential Geometry, while the second presents a very general
version, in a non-smooth context, of the Pontryagin Maximum Principle. The arguments of the whole volume
are self-contained and are directed to everyone working in Control Theory. They offer a sound presentation
of the methods employed in the control and optimization of nonlinear dynamical systems.
A Linear Systems Primer - Panos J. Antsaklis 2007-12-03
Based on a streamlined presentation of the authors’ successful work Linear Systems, this textbook provides
an introduction to systems theory with an emphasis on control. Initial chapters present necessary
mathematical background material for a fundamental understanding of the dynamical behavior of systems.
Each chapter includes helpful chapter descriptions and guidelines for the reader, as well as summaries,
notes, references, and exercises at the end. The emphasis throughout is on time-invariant systems, both
continuous- and discrete-time.
Opt Art - Robert Bosch 2019-11-12
Bosch provides a lively and accessible introduction to the geometric, algebraic, and algorithmic foundations
of optimization. He presents classical applications, such as the legendary Traveling Salesman Problem, and
shows how to adapt them to make optimization art--opt art. art.
Optimal Control - Zoran Gajic 2018-10-03
Unique in scope, Optimal Control: Weakly Coupled Systems and Applications provides complete coverage of
modern linear, bilinear, and nonlinear optimal control algorithms for both continuous-time and discretetime weakly coupled systems, using deterministic as well as stochastic formulations. This book presents
numerous applications to real world systems from various industries, including aerospace, and discusses
the design of subsystem-level optimal filters. Organized into independent chapters for easy access to the
material, this text also contains several case studies, examples, exercises, computer assignments, and
formulations of research problems to help instructors and students.
Small Unmanned Aircraft - Randal W. Beard 2012-02-26
Autonomous unmanned air vehicles (UAVs) are critical to current and future military, civil, and commercial
operations. Despite their importance, no previous textbook has accessibly introduced UAVs to students in
the engineering, computer, and science disciplines--until now. Small Unmanned Aircraft provides a concise
but comprehensive description of the key concepts and technologies underlying the dynamics, control, and
guidance of fixed-wing unmanned aircraft, and enables all students with an introductory-level background
in controls or robotics to enter this exciting and important area. The authors explore the essential
underlying physics and sensors of UAV problems, including low-level autopilot for stability and higher-level
autopilot functions of path planning. The textbook leads the student from rigid-body dynamics through
aerodynamics, stability augmentation, and state estimation using onboard sensors, to maneuvering through
obstacles. To facilitate understanding, the authors have replaced traditional homework assignments with a
simulation project using the MATLAB/Simulink environment. Students begin by modeling rigid-body
dynamics, then add aerodynamics and sensor models. They develop low-level autopilot code, extended
Kalman filters for state estimation, path-following routines, and high-level path-planning algorithms. The
final chapter of the book focuses on UAV guidance using machine vision. Designed for advanced
undergraduate or graduate students in engineering or the sciences, this book offers a bridge to the
aerodynamics and control of UAV flight.
Delay-Adaptive Linear Control - Yang Zhu 2020-04-28
Basic predictor feedback for single-input systems -- Basic idea of adaptive control for single-input systems -Single-input systems with full relative degree -- Single-input systems with arbitrary relative degree -- Exact
predictor feedback for multi-input systems -- Full-state feedback of uncertain multi-input systems -- Output
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Electrochemical Biosensors - Serge Cosnier 2015-01-26
Since four decades, rapid detection and monitoring in clinical and food diagnostics and in environmental
and biodefense have paved the way for the elaboration of electrochemical biosensors. Thanks to their
adaptability, ease of use in relatively complex samples, and their portability, electrochemical biosensors
now are one of the mainstays of analytical chemistry. In particular, electrochemistry has played a pivotal
role in the development of transduction methods for biological processes and biosensors. In parallel, the
explosion of activity in nanoscience and nanotechnology and their huge success have profoundly affected
biosensor technology, opening new avenues of research for electrode materials and transduction. This book
provides an overview of biosensors based on amperometry, conductimetry, potentiometry, square-wave
voltammetry, impedance, and electrochemiluminescence and describes the use of ultramicroelectrodes for
the real-time monitoring and understanding of exocytosis. Areas of particular interest are the use of silver
and gold nanoparticles for signal amplification, photocurrent transduction, and aptamer design. Moreover,
advanced insights in the innovative concept of self-powered biosensors derived from biofuel cells are also
discussed.
Hybrid Systems: Computation and Control - Magnus Egerstedt 2008-04-03
This book constitutes the refereed proceedings of the 11th International Conference on Hybrid Systems:
Computation and Control, HSCC 2008, held in St. Louis, MO, USA, in April 2008. The 42 revised full papers
and 20 revised short papers presented were carefully reviewed and selected from numerous submissions
for inclusion in the book. The papers focus on research in embedded, reactive systems involving the
interplay between symbolic/switching and continuous dynamical behaviors and feature the latest
developments of applications and theoretical advancements in the design, analysis, control, optimization,
and implementation of hybrid systems, with particular attention to embedded and networked control
systems.
Introduction to the Scenario Approach - Marco C. Campi 2018-11-15
This book is about making decisions driven by experience. In this context, a scenario is an observation that
comes from the environment, and scenario optimization refers to optimizing decisions over a set of
available scenarios. Scenario optimization can be applied across a variety of fields, including machine
learning, quantitative finance, control, and identification. This concise, practical book provides readers with
an easy access point to make the scenario approach understandable to nonexperts, and offers an overview
of various decision frameworks in which the method can be used. It contains numerous examples and
diverse applications from a broad range of domains, including systems theory, control, biomedical
engineering, economics, and finance. Practitioners can find "easy-to-use recipes," while theoreticians will
benefit from a rigorous treatment of the theoretical foundations of the method, making it an excellent
starting point for scientists interested in doing research in this field. Introduction to the Scenario Approach
will appeal to scientists working in optimization, practitioners working in myriad fields involving decisionmaking, and anyone interested in data-driven decision-making.
Mathematical Reviews - 2005
Model-Based Reinforcement Learning - Milad Farsi 2023-01-05
Model-Based Reinforcement Learning Explore a comprehensive and practical approach to reinforcement
learning Reinforcement learning is an essential paradigm of machine learning, wherein an intelligent agent
performs actions that ensure optimal behavior from devices. While this paradigm of machine learning has
gained tremendous success and popularity in recent years, previous scholarship has focused either on
theory—optimal control and dynamic programming – or on algorithms—most of which are simulation-based.
Model-Based Reinforcement Learning provides a model-based framework to bridge these two aspects,
thereby creating a holistic treatment of the topic of model-based online learning control. In doing so, the
2/5

Downloaded from viewfromthefridge.com on by guest

authors seek to develop a model-based framework for data-driven control that bridges the topics of systems
identification from data, model-based reinforcement learning, and optimal control, as well as the
applications of each. This new technique for assessing classical results will allow for a more efficient
reinforcement learning system. At its heart, this book is focused on providing an end-to-end
framework—from design to application—of a more tractable model-based reinforcement learning technique.
Model-Based Reinforcement Learning readers will also find: A useful textbook to use in graduate courses
on data-driven and learning-based control that emphasizes modeling and control of dynamical systems from
data Detailed comparisons of the impact of different techniques, such as basic linear quadratic controller,
learning-based model predictive control, model-free reinforcement learning, and structured online learning
Applications and case studies on ground vehicles with nonholonomic dynamics and another on quadrator
helicopters An online, Python-based toolbox that accompanies the contents covered in the book, as well as
the necessary code and data Model-Based Reinforcement Learning is a useful reference for senior
undergraduate students, graduate students, research assistants, professors, process control engineers, and
roboticists.
Matrix Analysis for Scientists and Engineers - Alan J. Laub 2005-01-01
"Prerequisites for using this text are knowledge of calculus and some previous exposure to matrices and
linear algebra, including, for example, a basic knowledge of determinants, singularity of matrices,
eigenvalues and eigenvectors, and positive definite matrices. There are exercises at the end of each
chapter."--BOOK JACKET.
Informatics in Control Automation and Robotics - Juan Andrade Cetto 2011-03-15
The present book includes a set of selected papers from the fourth “International Conference on
Informatics in Control Automation and Robotics” (ICINCO 2009), held in Milan, Italy, from 2 to 5 July 2009.
The conference was organized in three simultaneous tracks: “Intelligent Control Systems and
Optimization”, “Robotics and Automation” and “Systems Modeling, Signal Processing and Control”. The
book is based on the same structure. ICINCO received 365 paper submissions, not including those of
workshops, from 55 countries, in all continents. After a double blind paper review performed by the
Program Committee only 34 submissions were accepted as full papers and thus selected for oral
presentation, leading to a full paper acceptance ratio of 9%. Additional papers were accepted as short
papers and posters. A further refinement was made after the conference, based also on the assessment of
presentation quality, so that this book includes the extended and revised versions of the very best papers of
ICINCO 2009. Commitment to high quality standards is a major concern of ICINCO that will be maintained
in the next editions of this conference, including not only the stringent paper acceptance ratios but also the
quality of the program committee, keynote lectures, workshops and logistics.
Blood, Land and Power - Manuel Perez-Garcia 2021-04-15
OPEN ACCESS The analysis of land management, lineage and family through the case study of early
modern Spanish nobility from sixteenth to early nineteenth century is a major issue in recent
historiography. It aims to shed light on how upper social classes arranged strategies to maintain their
political and economic status. Rivalry and disputes between old factions and families were attached to the
control and exercise of power. Blood, land management and honour were the main elements in these
disputes. Honour, service to the Crown, participation in the conquest and ‘pure’ blood (Catholic affiliation)
were the main features of Spanish nobility. This book analyses the origins of the entailed-estate
(mayorazgo) from medieval times to early modern period, as the main element that enables us to
understand the socio-economic behaviour of these families over generations. This longue durée chronology
within the Braudelian methodology of the research aims to show how strategies and family networks
changed over time, demonstrating a micro-history study of daily life.
Handbook of Model Checking - Edmund M. Clarke 2018-05-18
Model checking is a computer-assisted method for the analysis of dynamical systems that can be modeled
by state-transition systems. Drawing from research traditions in mathematical logic, programming
languages, hardware design, and theoretical computer science, model checking is now widely used for the
verification of hardware and software in industry. The editors and authors of this handbook are among the
world's leading researchers in this domain, and the 32 contributed chapters present a thorough view of the
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origin, theory, and application of model checking. In particular, the editors classify the advances in this
domain and the chapters of the handbook in terms of two recurrent themes that have driven much of the
research agenda: the algorithmic challenge, that is, designing model-checking algorithms that scale to reallife problems; and the modeling challenge, that is, extending the formalism beyond Kripke structures and
temporal logic. The book will be valuable for researchers and graduate students engaged with the
development of formal methods and verification tools.
Data-Driven Science and Engineering - Steven L. Brunton 2019-02-28
Data-driven discovery is revolutionizing the modeling, prediction, and control of complex systems. This
textbook brings together machine learning, engineering mathematics, and mathematical physics to
integrate modeling and control of dynamical systems with modern methods in data science. It highlights
many of the recent advances in scientific computing that enable data-driven methods to be applied to a
diverse range of complex systems, such as turbulence, the brain, climate, epidemiology, finance, robotics,
and autonomy. Aimed at advanced undergraduate and beginning graduate students in the engineering and
physical sciences, the text presents a range of topics and methods from introductory to state of the art.
Bio-Inspired Innovation and National Security - National Defense University 2010-10-01
Despite the vital importance of the emerging area of biotechnology and its role in defense planning and
policymaking, no definitive book has been written on the topic for the defense policymaker, the military
student, and the private-sector bioscientist interested in the "emerging opportunities market" of national
security. This edited volume is intended to help close this gap and provide the necessary backdrop for
thinking strategically about biology in defense planning and policymaking. This volume is about
applications of the biological sciences, here called "biologically inspired innovations," to the military.
Rather than treating biology as a series of threats to be dealt with, such innovations generally approach the
biological sciences as a set of opportunities for the military to gain strategic advantage over adversaries.
These opportunities rangefrom looking at everything from genes to brains, from enhancing human
performance to creating renewable energy, from sensing the environment around us to harnessing its
power.
Knowledge of the Pragmatici - Thomas Duve 2020
Knowledge of the pragmatici analyses pragmatic normative literature in colonial Ibero-America. It explores
the circulation and the functions of these media in the Iberian peninsula, New Spain, Peru, New Granada
and Brazil.
Unsolved Problems in Mathematical Systems and Control Theory - Vincent D. Blondel 2009-04-11
This book provides clear presentations of more than sixty important unsolved problems in mathematical
systems and control theory. Each of the problems included here is proposed by a leading expert and set
forth in an accessible manner. Covering a wide range of areas, the book will be an ideal reference for
anyone interested in the latest developments in the field, including specialists in applied mathematics,
engineering, and computer science. The book consists of ten parts representing various problem areas, and
each chapter sets forth a different problem presented by a researcher in the particular area and in the
same way: description of the problem, motivation and history, available results, and bibliography. It aims
not only to encourage work on the included problems but also to suggest new ones and generate fresh
research. The reader will be able to submit solutions for possible inclusion on an online version of the book
to be updated quarterly on the Princeton University Press website, and thus also be able to access
solutions, updated information, and partial solutions as they are developed.
Solutions Manual to Linear Systems Theory - João P. Hespanha 2009-10-01
Switching in Systems and Control - Daniel Liberzon 2012-12-06
The theory of switched systems is related to the study of hybrid systems, which has gained attention from
control theorists, computer scientists, and practicing engineers. This book examines switched systems from
a control-theoretic perspective, focusing on stability analysis and control synthesis of systems that combine
continuous dynamics with switching events. It includes a vast bibliography and a section of technical and
historical notes.
Stochastic Hybrid Systems - Christos G. Cassandras 2018-10-03
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Because they incorporate both time- and event-driven dynamics, stochastic hybrid systems (SHS) have
become ubiquitous in a variety of fields, from mathematical finance to biological processes to
communication networks to engineering. Comprehensively integrating numerous cutting-edge studies,
Stochastic Hybrid Systems presents a captivating treatment of some of the most ambitious types of dynamic
systems. Cohesively edited by leading experts in the field, the book introduces the theoretical basics,
computational methods, and applications of SHS. It first discusses the underlying principles behind SHS
and the main design limitations of SHS. Building on these fundamentals, the authoritative contributors
present methods for computer calculations that apply SHS analysis and synthesis techniques in practice.
The book concludes with examples of systems encountered in a wide range of application areas, including
molecular biology, communication networks, and air traffic management. It also explains how to resolve
practical problems associated with these systems. Stochastic Hybrid Systems achieves an ideal balance
between a theoretical treatment of SHS and practical considerations. The book skillfully explores the
interaction of physical processes with computerized equipment in an uncertain environment, enabling a
better understanding of sophisticated as well as everyday devices and processes.
Linear System Theory and Design - Chi-Tsong Chen 1984
Uses simple and efficient methods to develop results and design procedures, thus creating a non-exhaustive
approach to presenting the material; Enables the reader to employ the results to carry out design. Thus,
most results are discussed with an eye toward numerical computation; All design procedures in the text can
be carried out using any software package that includes singular-value decomposition, and the solution of
linear algebraic equations and the Lyapunov equation; All examples are developed for numerical
computation and are illustrated using MATLAB, the most widely available software package.
Principles of Cyber-Physical Systems - Rajeev Alur 2015-04-24
A foundational text that offers a rigorous introduction to the principles of design, specification, modeling,
and analysis of cyber-physical systems. A cyber-physical system consists of a collection of computing
devices communicating with one another and interacting with the physical world via sensors and actuators
in a feedback loop. Increasingly, such systems are everywhere, from smart buildings to medical devices to
automobiles. This textbook offers a rigorous and comprehensive introduction to the principles of design,
specification, modeling, and analysis of cyber-physical systems. The book draws on a diverse set of
subdisciplines, including model-based design, concurrency theory, distributed algorithms, formal methods
of specification and verification, control theory, real-time systems, and hybrid systems, explaining the core
ideas from each that are relevant to system design and analysis. The book explains how formal models
provide mathematical abstractions to manage the complexity of a system design. It covers both
synchronous and asynchronous models for concurrent computation, continuous-time models for dynamical
systems, and hybrid systems for integrating discrete and continuous evolution. The role of correctness
requirements in the design of reliable systems is illustrated with a range of specification formalisms and the
associated techniques for formal verification. The topics include safety and liveness requirements, temporal
logic, model checking, deductive verification, stability analysis of linear systems, and real-time scheduling
algorithms. Principles of modeling, specification, and analysis are illustrated by constructing solutions to
representative design problems from distributed algorithms, network protocols, control design, and
robotics. This book provides the rapidly expanding field of cyber-physical systems with a long-needed
foundational text by an established authority. It is suitable for classroom use or as a reference for
professionals.
Linear Systems - Panos J. Antsaklis 2006-11-24
"There are three words that characterize this work: thoroughness, completeness and clarity. The authors
are congratulated for taking the time to write an excellent linear systems textbook!" —IEEE Transactions
on Automatic Control Linear systems theory plays a broad and fundamental role in electrical, mechanical,
chemical and aerospace engineering, communications, and signal processing. A thorough introduction to
systems theory with emphasis on control is presented in this self-contained textbook, written for a
challenging one-semester graduate course. A solutions manual is available to instructors upon adoption of
the text. The book’s flexible coverage and self-contained presentation also make it an excellent reference
guide or self-study manual. For a treatment of linear systems that focuses primarily on the time-invariant
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case using streamlined presentation of the material with less formal and more intuitive proofs, please see
the authors’ companion book entitled A Linear Systems Primer.
Digital Spectral Analysis - S. Lawrence Marple, Jr. 2019-03-20
Digital Spectral Analysis offers a broad perspective of spectral estimation techniques and their
implementation. Coverage includes spectral estimation of discrete-time or discrete-space sequences
derived by sampling continuous-time or continuous-space signals. The treatment emphasizes the behavior
of each spectral estimator for short data records and provides over 40 techniques described and available
as implemented MATLAB functions. In addition to summarizing classical spectral estimation, this text
provides theoretical background and review material in linear systems, Fourier transforms, matrix algebra,
random processes, and statistics. Topics include Prony's method, parametric methods, the minimum
variance method, eigenanalysis-based estimators, multichannel methods, and two-dimensional methods.
Suitable for advanced undergraduates and graduate students of electrical engineering — and for scientific
use in the signal processing application community outside of universities — the treatment's prerequisites
include some knowledge of discrete-time linear system and transform theory, introductory probability and
statistics, and linear algebra. 1987 edition.
Digital Control of Dynamic Systems - Gene F. Franklin 1998
This work discusses the use of digital computers in the real-time control of dynamic systems using both
classical and modern control methods. Two new chapters offer a review of feedback control systems and an
overview of digital control systems. MATLAB statements and problems have been more thoroughly and
carefully integrated throughout the text to offer students a more complete design picture.
Linear Systems Theory - João P. Hespanha 2018-02-13
A fully updated textbook on linear systems theory Linear systems theory is the cornerstone of control
theory and a well-established discipline that focuses on linear differential equations from the perspective of
control and estimation. This updated second edition of Linear Systems Theory covers the subject's key
topics in a unique lecture-style format, making the book easy to use for instructors and students. João
Hespanha looks at system representation, stability, controllability and state feedback, observability and
state estimation, and realization theory. He provides the background for advanced modern control design
techniques and feedback linearization and examines advanced foundational topics, such as multivariable
poles and zeros and LQG/LQR. The textbook presents only the most essential mathematical derivations and
places comments, discussion, and terminology in sidebars so that readers can follow the core material
easily and without distraction. Annotated proofs with sidebars explain the techniques of proof construction,
including contradiction, contraposition, cycles of implications to prove equivalence, and the difference
between necessity and sufficiency. Annotated theoretical developments also use sidebars to discuss
relevant commands available in MATLAB, allowing students to understand these tools. This second edition
contains a large number of new practice exercises with solutions. Based on typical problems, these
exercises guide students to succinct and precise answers, helping to clarify issues and consolidate
knowledge. The book's balanced chapters can each be covered in approximately two hours of lecture time,
simplifying course planning and student review. Easy-to-use textbook in unique lecture-style format
Sidebars explain topics in further detail Annotated proofs and discussions of MATLAB commands Balanced
chapters can each be taught in two hours of course lecture New practice exercises with solutions included
Noncooperative Game Theory - João P. Hespanha 2017-06-13
Noncooperative Game Theory is aimed at students interested in using game theory as a design
methodology for solving problems in engineering and computer science. João Hespanha shows that such
design challenges can be analyzed through game theoretical perspectives that help to pinpoint each
problem's essence: Who are the players? What are their goals? Will the solution to "the game" solve the
original design problem? Using the fundamentals of game theory, Hespanha explores these issues and
more. The use of game theory in technology design is a recent development arising from the intrinsic
limitations of classical optimization-based designs. In optimization, one attempts to find values for
parameters that minimize suitably defined criteria—such as monetary cost, energy consumption, or heat
generated. However, in most engineering applications, there is always some uncertainty as to how the
selected parameters will affect the final objective. Through a sequential and easy-to-understand discussion,
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equivalence, and the difference between necessity and sufficiency. Annotated theoretical developments also
use sidebars to discuss relevant commands available in MATLAB, allowing students to understand these
important tools. The balanced chapters can each be covered in approximately two hours of lecture time,
simplifying course planning and student review. Solutions to the theoretical and computational exercises
are also available for instructors. Easy-to-use textbook in unique lecture-style format Sidebars explain
topics in further detail Annotated proofs and discussions of MATLAB commands Balanced chapters can
each be taught in two hours of course lecture Solutions to exercises available to instructors
Statistical Inference Via Convex Optimization - Anatoli Juditsky 2020-04-07
This authoritative book draws on the latest research to explore the interplay of high-dimensional statistics
with optimization. Through an accessible analysis of fundamental problems of hypothesis testing and signal
recovery, Anatoli Juditsky and Arkadi Nemirovski show how convex optimization theory can be used to
devise and analyze near-optimal statistical inferences. Statistical Inference via Convex Optimization is an
essential resource for optimization specialists who are new to statistics and its applications, and for data
scientists who want to improve their optimization methods. Juditsky and Nemirovski provide the first
systematic treatment of the statistical techniques that have arisen from advances in the theory of
optimization. They focus on four well-known statistical problems—sparse recovery, hypothesis testing, and
recovery from indirect observations of both signals and functions of signals—demonstrating how they can
be solved more efficiently as convex optimization problems. The emphasis throughout is on achieving the
best possible statistical performance. The construction of inference routines and the quantification of their
statistical performance are given by efficient computation rather than by analytical derivation typical of
more conventional statistical approaches. In addition to being computation-friendly, the methods described
in this book enable practitioners to handle numerous situations too difficult for closed analytical form
analysis, such as composite hypothesis testing and signal recovery in inverse problems. Statistical
Inference via Convex Optimization features exercises with solutions along with extensive appendixes,
making it ideal for use as a graduate text.

Hespanha examines how to make sure that the selection leads to acceptable performance, even in the
presence of uncertainty—the unforgiving variable that can wreck engineering designs. Hespanha looks at
such standard topics as zero-sum, non-zero-sum, and dynamics games and includes a MATLAB guide to
coding. Noncooperative Game Theory offers students a fresh way of approaching engineering and computer
science applications. An introduction to game theory applications for students of engineering and computer
science Materials presented sequentially and in an easy-to-understand fashion Topics explore zero-sum,
non-zero-sum, and dynamics games MATLAB commands are included
Game Theory with Engineering Applications - Dario Bauso 2016-02-29
Engineering systems are highly distributed collective systems that have humans in the loop. Engineering
systems emphasize the potential of control and games beyond traditional applications. Game theory can be
used to design incentives to obtain socially desirable behaviors on the part of the players, for example, a
change in the consumption patterns on the part of the ?prosumers? (producers-consumers) or better
redistribution of traffic. This unique book addresses the foundations of game theory, with an emphasis on
the physical intuition behind the concepts, an analysis of design techniques, and a discussion of new trends
in the study of cooperation and competition in large complex distributed systems.?
Linear Systems Theory - João P. Hespanha 2009-09-13
Linear systems theory is the cornerstone of control theory and a well-established discipline that focuses on
linear differential equations from the perspective of control and estimation. In this textbook, João Hespanha
covers the key topics of the field in a unique lecture-style format, making the book easy to use for
instructors and students. He looks at system representation, stability, controllability and state feedback,
observability and state estimation, and realization theory. He provides the background for advanced
modern control design techniques and feedback linearization, and examines advanced foundational topics
such as multivariable poles and zeros, and LQG/LQR. The textbook presents only the most essential
mathematical derivations, and places comments, discussion, and terminology in sidebars so that readers
can follow the core material easily and without distraction. Annotated proofs with sidebars explain the
techniques of proof construction, including contradiction, contraposition, cycles of implications to prove
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