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Templates for the Solution of Linear
Systems
In this work, the authors present a global perspective
on the methods available for analysis and design of
non-linear control systems and detail specific
applications. They provide a tutorial exposition of the
major non-linear systems analysis techniques
followed by a discussion of available non-linear design
methods.

Death Benefits
Surveys the theory and history of the alternating
direction method of multipliers, and discusses its
applications to a wide variety of statistical and
machine learning problems of recent interest,
including the lasso, sparse logistic regression, basis
pursuit, covariance selection, support vector
machines, and many others.

Adaptive Control of Nonsmooth Dynamic
Systems
Suitable for advanced undergraduates and graduate
students, this overview introduces theoretical and
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and stochastic viewpoints. 1995
edition.

Distributed Optimization and Statistical
Learning Via the Alternating Direction
Method of Multipliers
This book describes the advances and applications in
Sliding mode control (SMC) which is widely used as a
powerful method to tackle uncertain nonlinear
systems. The book is organized into 21 chapters
which have been organised by the editors to reflect
the various themes of sliding mode control. The book
provides the reader with a broad range of material
from first principles up to the current state of the art
in the area of SMC and observation presented in a
clear, matter-of-fact style. As such it is appropriate for
graduate students with a basic knowledge of classical
control theory and some knowledge of state-space
methods and nonlinear systems. The resulting design
procedures are emphasized using Matlab/Simulink
software.

Adaptive Control
This book is the definitive treatment of the theory of
polynomials in a complex variable with matrix
coefficients. Basic matrix theory can be viewed as the
study of the special case of polynomials of first
degree; the theory developed in Matrix Polynomials is
a natural extension of this case to polynomials of
higher degree. It has applications in many areas, such
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Hopf technique,
mechanics and vibrations, and
numerical analysis. Although there have been
significant advances in some quarters, this work
remains the only systematic development of the
theory of matrix polynomials. The book is appropriate
for students, instructors, and researchers in linear
algebra, operator theory, differential equations,
systems theory, and numerical analysis. Its contents
are accessible to readers who have had
undergraduate-level courses in linear algebra and
complex analysis.

Statistical Learning with Sparsity
This is the first comprehensive reference on trustregion methods, a class of numerical algorithms for
the solution of nonlinear convex optimization
methods. Its unified treatment covers both
unconstrained and constrained problems and reviews
a large part of the specialized literature on the
subject. It also provides an up-to-date view of
numerical optimization.

Adaptive Control
Forced to move to British Columbia, sixteen-year-old
Royce Peterson takes on the job of caring for his
cranky ninety-five-year-old grandfather, Arthur, in
hopes of making enough money to return to his
friends in Nova Scotia.

Linear Controller Design
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techniques for nonlinear systems and raises
important issues concerning large-signal robustness
and performance. The authors have been the first to
address some of these issues, and they report their
findings in this text. The researcher who wishes to
enter the field of robust nonlinear control could use
this book as a source of new research topics. For
those already active in the field, the book may serve
as a reference to a recent body of significant work.
Finally, the design engineer faced with a nonlinear
control problem will benefit from the techniques
presented here.

Robust Nonlinear Control Design
This textbook provides readers with a good working
knowledge of adaptive control theory through
applications. It is intended for students beginning
masters or doctoral courses, and control practitioners
wishing to get up to speed in the subject
expeditiously. Readers are taught a wide variety of
adaptive control techniques starting with simple
methods and extending step-by-step to more complex
ones. Stability proofs are provided for all adaptive
control techniques without obfuscating reader
understanding with excessive mathematics. The book
begins with standard model-reference adaptive
control (MRAC) for first-order, second-order, and multiinput, multi-output systems. Treatment of leastsquares parameter estimation and its extension to
MRAC follow, helping readers to gain a different
perspective on MRAC. Function approximation with
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Robustness issues connected with MRAC are
discussed, helping the student to appreciate potential
pitfalls of the technique. This appreciation is
encouraged by drawing parallels between various
aspects of robustness and linear time-invariant
systems wherever relevant. Following on from the
robustness problems is material covering robust
adaptive control including standard methods and
detailed exposition of recent advances, in particular,
the author’s work on optimal control modification.
Interesting properties of the new method are
illustrated in the design of adaptive systems to meet
stability margins. This method has been successfully
flight-tested on research aircraft, one of various flightcontrol applications detailed towards the end of the
book along with a hybrid adaptive flight control
architecture that combines direct MRAC with leastsquares indirect adaptive control. In addition to the
applications, understanding is encouraged by the use
of end-of-chapter exercises and associated MATLAB®
files. Readers will need no more than the standard
mathematics for basic control theory such as
differential equations and matrix algebra; the book
covers the foundations of MRAC and the necessary
mathematical preliminaries.

Understanding Machine Learning
The two first CEAS (Council of European Aerospace
Societies) Specialist Conferences on Guidance,
Navigation and Control (CEAS EuroGNC) were held in
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Netherlands14
in 2013.
Lab, ISAE (Institut Supérieur de l’Aéronautique et de
l’Espace) and ENAC (Ecole Nationale de l’Aviation
Civile) accepted the challenge of jointly organizing the
3rd edition. The conference aims at promoting new
advances in aerospace GNC theory and technologies
for enhancing safety, survivability, efficiency,
performance, autonomy and intelligence of aerospace
systems. It represents a unique forum for
communication and information exchange between
specialists in the fields of GNC systems design and
operation, including air traffic management. This book
contains the forty best papers and gives an
interesting snapshot of the latest advances over the
following topics: l Control theory, analysis, and design
l Novel navigation, estimation, and tracking methods l
Aircraft, spacecraft, missile and UAV guidance,
navigation, and control l Flight testing and
experimental results l Intelligent control in aerospace
applications l Aerospace robotics and
unmanned/autonomous systems l Sensor systems for
guidance, navigation and control l Guidance,
navigation, and control concepts in air traffic control
systems For the 3rd CEAS Specialist Conference on
Guidance, Navigation and Control the International
Program Committee conducted a formal review
process. Each paper was reviewed in compliance with
standard journal practice by at least two independent
and anonymous reviewers. The papers published in
this book were selected from the conference
proceedings based on the results and
recommendations from the reviewers.
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In this book the authors reduce a wide variety of
problems arising in system and control theory to a
handful of convex and quasiconvex optimization
problems that involve linear matrix inequalities. These
optimization problems can be solved using recently
developed numerical algorithms that not only are
polynomial-time but also work very well in practice;
the reduction therefore can be considered a solution
to the original problems. This book opens up an
important new research area in which convex
optimization is combined with system and control
theory, resulting in the solution of a large number of
previously unsolved problems.

Robot Manipulator Control
Control Perspectives on Numerical Algorithms and
Matrix Problems organizes the analysis and design of
iterative numerical methods from a control
perspective. The authors discuss a variety of
applications, including iterative methods for linear
and nonlinear systems of equations, neural networks
for linear and quadratic programming problems,
support vector machines, integration and shooting
methods for ordinary differential equations, matrix
preconditioning, matrix stability, and polynomial zero
finding. This book opens up a new field of
interdisciplinary research that should lead to insights
in the areas of both control and numerical analysis
and shows that a wide range of applications can be
approached from, and benefit from, a control
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Stochastic Systems
Adaptive control is the control method used by a
controller which adapt to a system with unknown or
varying parameters. As a newly developed technique,
L1 adaptive control has drawn increased attention in
past decades. The key feature of L1 adaptive control
architecture is guaranteed robustness in the presence
of fast adaptation. With L1 adaptive control
architecture, fast adaptation appears to be beneficial
both for performance and robustness, while the tradeoff between the two is resolved via the selection of
the underlying filtering structure. The latter can be
addressed via conventional methods from classical
and robust control. Moreover, the performance
bounds of L1 adaptive control architectures can be
analyzed to determine the extent of the modeling of
the system that is required for the given set of
hardware. The main contribution of this dissertation is
to extend the framework of L1 adaptive control theory
and applied in various of applications. It can be
summarized with 3 different parts: The first one is the
extension of L1 adaptive to time-varying system and
non-minimum phase system by using eigenvalue
assignment method. This approach has been
demonstrated by both theoretical models as well as
high fidelity models such as flexible wing aircraft
model from NASA and also the supersonic glider
model developed from the supersonic lab in Austria.
The 2nd part focuses on filter bandwidth adaptation in
the L1 adaptive control architecture. The stability
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introducing an
Lyapunov-based adaptation
mechanism which results in a more systematic design
with minimized tuning efforts. Adaptability for
arbitrarily large nonlinear time-varying uncertainties
without redesign parameters. The overall system is a
non-LTI design even in the limiting case. The 3rd part
introduces the concept of predictive horizon and
online optimization into L1 adaptive control. This
approach enables L1 adaptive control to solve the
output limitation even for the non-minimum phase
system.

Robust and Adaptive Control
In this book, which focuses on the use of iterative
methods for solving large sparse systems of linear
equations, templates are introduced to meet the
needs of both the traditional user and the highperformance specialist. Templates, a description of a
general algorithm rather than the executable object
or source code more commonly found in a
conventional software library, offer whatever degree
of customization the user may desire. Templates offer
three distinct advantages: they are general and
reusable; they are not language specific; and they
exploit the expertise of both the numerical analyst,
who creates a template reflecting in-depth knowledge
of a specific numerical technique, and the
computational scientist, who then provides "valueadded" capability to the general template description,
customizing it for specific needs. For each template
that is presented, the authors provide: a
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and stopping criteria to use
in the iteration; suggestions for applying a method to
special matrix types; advice for tuning the template;
tips on parallel implementations; and hints as to when
and why a method is useful.

Control Perspectives on Numerical
Algorithms and Matrix Problems
Annotation "Today, adaptive control theory has grown
to be a rigorous and mature discipline. As the
advantages of adaptive systems for developing
advanced applications grow apparent, adaptive
control is becoming more popular in many fields of
engineering and science. Using a simple, balanced,
and harmonious style, this book provides a
convenient introduction to the subject and improves
one's understanding of adaptive control theory." "As
either a textbook or reference, this self-contained
tutorial of adaptive control design and analysis is
ideal for practicing engineers, researchers, and
graduate students alike."--BOOK JACKET. Title
Summary field provided by Blackwell North America,
Inc. All Rights Reserved.

Time-Critical Cooperative Control of
Autonomous Air Vehicles
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
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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 rigidbody 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.

Switching in Systems and Control
Robust and Adaptive Control shows the reader how to
produce consistent and accurate controllers that
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the focus of the book is primarily on continuousdynamical systems. The text is a three-part
treatment, beginning with robust and optimal linear
control methods and moving on to a self-contained
presentation of the design and analysis of model
reference adaptive control (MRAC) for nonlinear
uncertain dynamical systems. Recent extensions and
modifications to MRAC design are included, as are
guidelines for combining robust optimal and MRAC
controllers. Features of the text include: · case studies
that demonstrate the benefits of robust and adaptive
control for piloted, autonomous and experimental
aerial platforms; · detailed background material for
each chapter to motivate theoretical developments; ·
realistic examples and simulation data illustrating key
features of the methods described; and · problem
solutions for instructors and MATLAB® code provided
electronically. The theoretical content and practical
applications reported address real-life aerospace
problems, being based on numerous transitions of
control-theoretic results into operational systems and
airborne vehicles that are drawn from the authors’
extensive professional experience with The Boeing
Company. The systems covered are challenging, often
open-loop unstable, with uncertainties in their
dynamics, and thus requiring both persistently
reliable control and the ability to track commands
either from a pilot or a guidance computer. Readers
are assumed to have a basic understanding of root
locus, Bode diagrams, and Nyquist plots, as well as
linear algebra, ordinary differential equations, and the
use of state-space methods in analysis and modeling
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intended to methodically
teach senior undergraduate
and graduate students how to construct stable and
predictable control algorithms for realistic industrial
applications. Practicing engineers and academic
researchers will also find the book of great
instructional value.

Robust Adaptive Control
Distributed Decision Making and Control is a
mathematical treatment of relevant problems in
distributed control, decision and multiagent systems,
The research reported was prompted by the recent
rapid development in large-scale networked and
embedded systems and communications. One of the
main reasons for the growing complexity in such
systems is the dynamics introduced by computation
and communication delays. Reliability, predictability,
and efficient utilization of processing power and
network resources are central issues and the new
theory and design methods presented here are
needed to analyze and optimize the complex
interactions that arise between controllers, plants and
networks. The text also helps to meet requirements
arising from industrial practice for a more systematic
approach to the design of distributed control
structures and corresponding information interfaces
Theory for coordination of many different control units
is closely related to economics and game theory
network uses being dictated by congestion-based
pricing of a given pathway. The text extends existing
methods which represent pricing mechanisms as
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In Distributed Decision Making and
Control, the main theme is distributed decision
making and control with contributions to a general
theory and methodology for control of complex
engineering systems in engineering, economics and
logistics. This includes scalable methods and tools for
modeling, analysis and control synthesis, as well as
reliable implementations using networked embedded
systems. Academic researchers and graduate
students in control science, system theory, and
mathematical economics and logistics will find mcu to
interest them in this collection, first presented orally
by the contributors during a sequence of workshops
organized in Spring 2010 by the Lund Center for
Control of Complex Engineering Systems, a Linnaeus
Center at Lund University, Sweden.>

Advances and Applications in Sliding
Mode Control systems
Contains results not yet published in technical
journals and conference proceedings.

Linear Feedback Control
This volume surveys the major results and techniques
of analysis in the field of adaptive control. Focusing
on linear, continuous time, single-input, single-output
systems, the authors offer a clear, conceptual
presentation of adaptive methods, enabling a critical
evaluation of these techniques and suggesting
avenues of further development. 1989 edition.
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Many of the non-smooth, non-linear phenomena
covered in this well-balanced book are of vital
importance in almost any field of engineering.
Contributors from all over the world ensure that no
one area’s slant on the subjects predominates.

Advances in Aerospace Guidance,
Navigation and Control
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.

System Identification 2003
Over the past few years significant progress has been
achieved in the field of nonlinear model predictive
control (NMPC), also referred to as receding horizon
control or moving horizon control. More than 250
papers have been published in 2006 in ISI Journals.
With this book we want to bring together the
contributions of a diverse group of internationally well
recognized researchers and industrial practitioners, to
critically assess the current status of the NMPC field
and to discuss future directions and needs. The book
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Directions of Nonlinear Model Predictive Control that
took place from September 5 to 9, 2008, in Pavia,
Italy.

Small Unmanned Aircraft
This book discusses analysis and design techniques
for linear feedback control systems using MATLAB®
software. By reducing the mathematics, increasing
MATLAB working examples, and inserting short scripts
and plots within the text, the authors have created a
resource suitable for almost any type of user. The
book begins with a summary of the properties of
linear systems and addresses modeling and model
reduction issues. In the subsequent chapters on
analysis, the authors introduce time domain, complex
plane, and frequency domain techniques. Their
coverage of design includes discussions on modelbased controller designs, PID controllers, and robust
control designs. A unique aspect of the book is its
inclusion of a chapter on fractional-order controllers,
which are useful in control engineering practice.

Set-Theoretic Methods in Control
Discover New Methods for Dealing with HighDimensional Data A sparse statistical model has only
a small number of nonzero parameters or weights;
therefore, it is much easier to estimate and interpret
than a dense model. Statistical Learning with
Sparsity: The Lasso and Generalizations presents
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in a set of data. Top experts in this
rapidly evolving field, the authors describe the lasso
for linear regression and a simple coordinate descent
algorithm for its computation. They discuss the
application of l1 penalties to generalized linear
models and support vector machines, cover
generalized penalties such as the elastic net and
group lasso, and review numerical methods for
optimization. They also present statistical inference
methods for fitted (lasso) models, including the
bootstrap, Bayesian methods, and recently developed
approaches. In addition, the book examines matrix
decomposition, sparse multivariate analysis, graphical
models, and compressed sensing. It concludes with a
survey of theoretical results for the lasso. In this age
of big data, the number of features measured on a
person or object can be large and might be larger
than the number of observations. This book shows
how the sparsity assumption allows us to tackle these
problems and extract useful and reproducible
patterns from big datasets. Data analysts, computer
scientists, and theorists will appreciate this thorough
and up-to-date treatment of sparse statistical
modeling.

Adaptive Control Design and Analysis
High-dimensional probability offers insight into the
behavior of random vectors, random matrices,
random subspaces, and objects used to quantify
uncertainty in high dimensions. Drawing on ideas
from probability, analysis, and geometry, it lends
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theoretical computer
optimization, and more. It is the first to integrate
theory, key tools, and modern applications of highdimensional probability. Concentration inequalities
form the core, and it covers both classical results such
as Hoeffding's and Chernoff's inequalities and modern
developments such as the matrix Bernstein's
inequality. It then introduces the powerful methods
based on stochastic processes, including such tools as
Slepian's, Sudakov's, and Dudley's inequalities, as
well as generic chaining and bounds based on VC
dimension. A broad range of illustrations is embedded
throughout, including classical and modern results for
covariance estimation, clustering, networks,
semidefinite programming, coding, dimension
reduction, matrix completion, machine learning,
compressed sensing, and sparse regression.

Applied Nonlinear Control
This book provides an introduction to the
mathematics needed to model, analyze, and design
feedback systems. It is an ideal textbook for
undergraduate and graduate students, and is
indispensable for researchers seeking a self-contained
reference on control theory. Unlike most books on the
subject, Feedback Systems develops transfer
functions through the exponential response of a
system, and is accessible across a range of disciplines
that utilize feedback in physical, biological,
information, and economic systems. Karl Åström and
Richard Murray use techniques from physics,
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introduce control-oriented
modeling. They begin with
state space tools for analysis and design, including
stability of solutions, Lyapunov functions, reachability,
state feedback observability, and estimators. The
matrix exponential plays a central role in the analysis
of linear control systems, allowing a concise
development of many of the key concepts for this
class of models. Åström and Murray then develop and
explain tools in the frequency domain, including
transfer functions, Nyquist analysis, PID control,
frequency domain design, and robustness. They
provide exercises at the end of every chapter, and an
accompanying electronic solutions manual is
available. Feedback Systems is a complete onevolume resource for students and researchers in
mathematics, engineering, and the sciences. Covers
the mathematics needed to model, analyze, and
design feedback systems Serves as an introductory
textbook for students and a self-contained resource
for researchers Includes exercises at the end of every
chapter Features an electronic solutions manual
Offers techniques applicable across a range of
disciplines

Feedback Systems
Adaptive Control Tutorial
Robot Manipulator Control offers a complete survey of
control systems for serial-link robot arms and
acknowledges how robotic device performance hinges
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over 750 essential
equations, this thoroughly up-todate Second Edition, the book explicates theoretical
and mathematical requisites for controls design and
summarizes current techniques in computer
simulation and implementation of controllers. It also
addresses procedures and issues in computed-torque,
robust, adaptive, neural network, and force control.
New chapters relay practical information on
commercial robot manipulators and devices and
cutting-edge methods in neural network control.

High-Dimensional Probability
This book presents a comprehensive overview of the
recently developed L1 adaptive control theory,
including detailed proofs of the main results. The key
feature of the L1 adaptive control theory is the
decoupling of adaptation from robustness. The
architectures of L1 adaptive control theory have
guaranteed transient performance and robustness in
the presence of fast adaptation, without enforcing
persistent excitation, applying gain-scheduling, or
resorting to high-gain feedback.

Linear Matrix Inequalities in System and
Control Theory
The second edition of this monograph describes the
set-theoretic approach for the control and analysis of
dynamic systems, both from a theoretical and
practical standpoint. This approach is linked to
fundamental control problems, such as Lyapunov
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control under
persistent disturbance
rejection, and uncertain systems analysis and
synthesis. Completely self-contained, this book
provides a solid foundation of mathematical
techniques and applications, extensive references to
the relevant literature, and numerous avenues for
further theoretical study. All the material from the
first edition has been updated to reflect the most
recent developments in the field, and a new chapter
on switching systems has been added. Each chapter
contains examples, case studies, and exercises to
allow for a better understanding of theoretical
concepts by practical application. The mathematical
language is kept to the minimum level necessary for
the adequate formulation and statement of the main
concepts, yet allowing for a detailed exposition of the
numerical algorithms for the solution of the proposed
problems. Set-Theoretic Methods in Control will
appeal to both researchers and practitioners in
control engineering and applied mathematics. It is
also well-suited as a textbook for graduate students in
these areas. Praise for the First Edition "This is an
excellent book, full of new ideas and collecting a lot of
diverse material related to set-theoretic methods. It
can be recommended to a wide control community
audience." - B. T. Polyak, Mathematical Reviews "This
book is an outstanding monograph of a recent
research trend in control. It reflects the vast
experience of the authors as well as their noticeable
contributions to the development of this field[It] is
highly recommended to PhD students and researchers
working in control engineering or applied
mathematics. The material can also be used for
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Model-Reference Adaptive Control
The engineering objective of high performance control
using the tools of optimal control theory, robust
control theory, and adaptive control theory is more
achiev able now than ever before, and the need has
never been greater. Of course, when we use the term
high peiformance control we are thinking of achieving
this in the real world with all its complexity,
uncertainty and variability. Since we do not expect to
always achieve our desires, a more complete title for
this book could be "Towards High Performance
Control". To illustrate our task, consider as an
example a disk drive tracking system for a portable
computer. The better the controller performance in
the presence of eccen tricity uncertainties and
external disturbances, such as vibrations when
operated in a moving vehicle, the more tracks can be
used on the disk and the more memory it has. Many
systems today are control system limited and the
quest is for high performance in the real world.

An Introduction to Compressed Sensing
Introduces machine learning and its algorithmic
paradigms, explaining the principles behind
automated learning approaches and the
considerations underlying their usage.

Matrix Polynomials
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making under uncertainty has grown into a diversified
area with application in several branches of
engineering and in those areas of the social sciences
concerned with policy analysis and prescription.
These approaches required a computing capacity too
expensive for the time, until the ability to collect and
process huge quantities of data engendered an
explosion of work in the area. This book provides
succinct and rigorous treatment of the foundations of
stochastic control; a unified approach to filtering,
estimation, prediction, and stochastic and adaptive
control; and the conceptual framework necessary to
understand current trends in stochastic control, data
mining, machine learning, and robotics.

L1 Adaptive Control Theory
Compressed sensing is a relatively recent area of
research that refers to the recovery of highdimensional but low-complexity objects from a limited
number of measurements. The topic has applications
to signal/image processing and computer algorithms,
and it draws from a variety of mathematical
techniques such as graph theory, probability theory,
linear algebra, and optimization. The author presents
significant concepts never before discussed as well as
new advances in the theory, providing an in-depth
initiation to the field of compressed sensing. An
Introduction to Compressed Sensing contains
substantial material on graph theory and the design
of binary measurement matrices, which is missing in
recent texts despite being poised to play a key role in
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2010developments in the field and is
covers several
the only book to thoroughly study the problem of
matrix recovery. The book supplies relevant results
alongside their proofs in a compact and streamlined
presentation that is easy to navigate. The core
audience for this book is engineers, computer
scientists, and statisticians who are interested in
compressed sensing. Professionals working in image
processing, speech processing, or seismic signal
processing will also find the book of interest.

Trust Region Methods
Presented in a tutorial style, this comprehensive
treatment unifies, simplifies, and explains most of the
techniques for designing and analyzing adaptive
control systems. Numerous examples clarify
procedures and methods. 1995 edition.

Information Theory, Inference and
Learning Algorithms
Designed to meet the needs of a wide audience
without sacrificing mathematical depth and rigor,
Adaptive Control Tutorial presents the design,
analysis, and application of a wide variety of
algorithms that can be used to manage dynamical
systems with unknown parameters. Its tutorial-style
presentation of the fundamental techniques and
algorithms in adaptive control make it suitable as a
textbook. Adaptive Control Tutorial is designed to
serve the needs of three distinct groups of readers:
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engineers and
students
interested
learning how to
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design, simulate,
and implement parameter
estimators and adaptive control schemes without
having to fully understand the analytical and technical
proofs; graduate students who, in addition to
attaining the aforementioned objectives, also want to
understand the analysis of simple schemes and get
an idea of the steps involved in more complex proofs;
and advanced students and researchers who want to
study and understand the details of long and
technical proofs with an eye toward pursuing research
in adaptive control or related topics. The authors
achieve these multiple objectives by enriching the
book with examples demonstrating the design
procedures and basic analysis steps and by detailing
their proofs in both an appendix and electronically
available supplementary material; online examples
are also available. A solution manual for instructors
can be obtained by contacting SIAM or the authors.
Preface; Acknowledgements; List of Acronyms;
Chapter 1: Introduction; Chapter 2: Parametric
Models; Chapter 3: Parameter Identification:
Continuous Time; Chapter 4: Parameter Identification:
Discrete Time; Chapter 5: Continuous-Time Model
Reference Adaptive Control; Chapter 6: ContinuousTime Adaptive Pole Placement Control; Chapter 7:
Adaptive Control for Discrete-Time Systems; Chapter
8: Adaptive Control of Nonlinear Systems; Appendix;
Bibliography; Index

Nonlinear Model Predictive Control
The scope of the symposium covers all major aspects
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signal processing
and adaptive control, ranging from
theoretical, methodological and scientific
developments to a large variety of (engineering)
application areas. It is the intention of the organizers
to promote SYSID 2003 as a meeting place where
scientists and engineers from several research
communities can meet to discuss issues related to
these areas. Relevant topics for the symposium
program include: Identification of linear and
multivariable systems, identification of nonlinear
systems, including neural networks, identification of
hybrid and distributed systems, Identification for
control, experimental modelling in process control,
vibration and modal analysis, model validation,
monitoring and fault detection, signal processing and
communication, parameter estimation and inverse
modelling, statistical analysis and uncertainty
bounding, adaptive control and data-based controller
tuning, learning, data mining and Bayesian
approaches, sequential Monte Carlo methods,
including particle filtering, applications in process
control systems, motion control systems, robotics,
aerospace systems, bioengineering and medical
systems, physical measurement systems, automotive
systems, econometrics, transportation and
communication systems *Provides the latest research
on System Identification *Contains contributions
written by experts in the field *Part of the IFAC
Proceedings Series which provides a comprehensive
overview of the major topics in control engineering.
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Vehicles presents,
in an easy-to-read style, the latest
research conducted in the industry, while also
introducing a set of novel ideas that illuminate a new
approach to problem-solving. The book is virtually selfcontained, giving the reader a complete, integrated
presentation of the different concepts, mathematical
tools, and control solutions needed to tackle and
solve a number of problems concerning time-critical
cooperative control of UAVs. By including case studies
of fixed-wing and multirotor UAVs, the book
effectively broadens the scope of application of the
methodologies developed. This theoretical
presentation is complemented with the results of
flight tests with real UAVs, and is an ideal reference
for researchers and practitioners from academia,
research labs, commercial companies, government
workers, and those in the international aerospace
industry. Addresses important topics related to timecritical cooperative control of UAVs Describes
solutions to the problems rooted in solid dynamical
systems theory Applies the solutions developed to
fixed-wing and multirotor UAVs Includes the results of
field tests with both classes of UAVs
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