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This book constitutes the thoroughly refereed post-conference proceedings of the First
International Conference, UCMedia 2009, which was held on 9-11 December 2009 at Hotel
Novotel Venezia Mestre Castellana in Venice, Italy. The conference`s focus was on forms and
production, delivery, access, discovery and consumption of user centric media. After a
thorough review process of the papers received, 23 were accepted from open call for the main
conference and 20 papers for the workshops.
This brief examines mathematical models in nonsmooth mechanics and nonregular electrical
circuits, including evolution variational inequalities, complementarity systems, differential
inclusions, second-order dynamics, Lur'e systems and Moreau's sweeping process. The field
of nonsmooth dynamics is of great interest to mathematicians, mechanicians, automatic
controllers and engineers. The present volume acknowledges this transversality and provides
a multidisciplinary view as it outlines fundamental results in nonsmooth dynamics and explains
how to use them to study various problems in engineering. In particular, the author explores
the question of how to redefine the notion of dynamical systems in light of modern variational
and nonsmooth analysis. With the aim of bridging between the communities of applied
mathematicians, engineers and researchers in control theory and nonlinear systems, this brief
outlines both relevant mathematical proofs and models in unilateral mechanics and electronics.
Control theory methods in economics have historically developed over three phases. The first
involved basically the feedback control rules in a deterministic framework which were applied
in macrodynamic models for analyzing stabilization policies. The second phase raised the
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issues of various types of inconsistencies in deterministic optimal control models due to
changing information and other aspects of stochasticity. Rational expectations models have
been extensively used in this plan to resolve some of the inconsistency problems. The third
phase has recently focused on the various aspects of adaptive control. where stochasticity and
information adaptivity are introduced in diverse ways e.g .• risk adjustment and risk sensitivity
of optimal control, recursive updating rules via Kalman filtering and weighted recursive least
squares and variable structure control methods in nonlinear framework. Problems of efficient
econometric estimation of optimal control models have now acquired significant importance.
This monograph provides an integrated view of control theory methods, synthesizing the three
phases from feedback control to stochastic control and from stochastic control to adaptive
control. Aspects of econometric estimation are strongly emphasized here, since these are very
important in empirical applications in economics.
Thepastthree decadeshaveseenrapiddevelopmentin the areaofmodelpred- tive control with
respect to both theoretical and application aspects. Over these 30 years, model predictive
control for linear systems has been widely applied, especially in the area of process control.
However, today’s applications often require driving the process over a wide region and close
to the boundaries of - erability, while satisfying constraints and achieving near-optimal
performance. Consequently, the application of linear control methods does not always lead to
satisfactory performance, and here nonlinear methods must be employed. This is one of the
reasons why nonlinear model predictive control (NMPC) has - joyed signi?cant attention over
the past years,with a number of recent advances on both the theoretical and application
frontier. Additionally, the widespread availability and steadily increasing power of today’s
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computers, as well as the development of specially tailored numerical solution methods for
NMPC, bring thepracticalapplicabilityofNMPCwithinreachevenforveryfastsystems.This has led
to a series of new, exciting developments, along with new challenges in the area of NMPC.
Most newcomers to the field of linear stochastic estimation go through a difficult process in
understanding and applying the theory.This book minimizes the process while introducing the
fundamentals of optimal estimation. Optimal Estimation of Dynamic Systems explores topics
that are important in the field of control where the signals received are used to determine
highly sensitive processes such as the flight path of a plane, the orbit of a space vehicle, or the
control of a machine. The authors use dynamic models from mechanical and aerospace
engineering to provide immediate results of estimation concepts with a minimal reliance on
mathematical skills. The book documents the development of the central concepts and
methods of optimal estimation theory in a manner accessible to engineering students, applied
mathematicians, and practicing engineers. It includes rigorous theoretial derivations and a
significant amount of qualitiative discussion and judgements. It also presents prototype
algorithms, giving detail and discussion to stimulate development of efficient computer
programs and intelligent use of them. This book illustrates the application of optimal estimation
methods to problems with varying degrees of analytical and numercial difficulty. It compares
various approaches to help develop a feel for the absolute and relative utility of different
methods, and provides many applications in the fields of aerospace, mechanical, and electrical
engineering.
This volume is dedicated to Professor Okyay Kaynak to commemorate his life time impactful
research and scholarly achievements and outstanding services to profession. The 21 invited
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chapters have been written by leading researchers who, in the past, have had association with
Professor Kaynak as either his students and associates or colleagues and collaborators. The
focal theme of the volume is the Sliding Modes covering a broad scope of topics from
theoretical investigations to their significant applications from Control to Intelligent
Mechatronics.
There has been great interest in "universal controllers" that mimic the functions of human
processes to learn about the systems they are controlling on-line so that performance
improves automatically. Neural network controllers are derived for robot manipulators in a
variety of applications including position control, force control, link flexibility stabilization and
the management of high-frequency joint and motor dynamics. The first chapter provides a
background on neural networks and the second on dynamical systems and control. Chapter
three introduces the robot control problem and standard techniques such as torque, adaptive
and robust control. Subsequent chapters give design techniques and Stability Proofs For NN
Controllers For Robot Arms, Practical Robotic systems with high frequency vibratory modes,
force control and a general class of non-linear systems. The last chapters are devoted to
discrete- time NN controllers. Throughout the text, worked examples are provided.
This book contains thirty timely contributions in the emerging field of Computational
Intelligence (CI) with reference to system control design and applications. The three basic
constituents ofCI are neural networks (NNs). fuzzy logic (FL) I fuzzy reasoning (FR). and
genetic algorithms (GAs). NNs mimic the distributed functioning of the human brain and consist
of many. rather simple. building elements (called artificial neurons) which are controlled by
adaptive parameters and are able to incorporate via learning the knowledge provided by the
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environment, and thus respond intelligently to new stimuli. Fuzzy logic (FL) provides the means
to build systems that can reason linguistically under uncertainty like the human experts
(common sense reasoning). Both NNs and FL I FR are among the most widely used tools for
modeling unknown systems with nonlinear behavior. FL suits better when there is some kind of
knowledge about the system. such as, for example, the linguistic information of a human
expert. On the other hand. NNs possess unique learning and generalization capabilities that
allow the user to construct very accurate models of nonlinear systems simply using inputoutput data. GAs offer an interesting set of generic tools for systematic random search
optimization following the mechanisms of natural genetics. In hybrid Computational Intelligence
- based systems these three tools (NNs, FL, GAs) are combined in several synergetic ways
producing integrated tools with enhanced learning, generalization. universal approximation.
reasoning and optimization abilities.
This book organizes the analysis and design of iterative numerical methods from a control
perspective. A variety of applications are discussed, including iterative methods for linear and
nonlinear systems of equations, neural networks for linear and quadratic programming
problems and integration and shooting methods for ordinary differential equations.
We are facing a new technological challenge on how to store and retrieve knowledge and
manipulate intelligence for autonomous services by intelligent systems which should be
capable of carrying out real world tasks autonomously. To address this issue, robot
researchers have been developing intelligence technology (InT) for “robots that think” which is
in the focus of this book. The book covers all aspects of intelligence from perception at sensor
level and reasoning at cognitive level to behavior planning at execution level for each low level
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segment of the machine. It also presents the technologies for cognitive reasoning, social
interaction with humans, behavior generation, ability to cooperate with other robots, ambience
awareness and an artificial genome that can be passed on to other robots. These technologies
are to materialize cognitive intelligence, social intelligence, behavioral intelligence, collective
intelligence, ambient intelligence and genetic intelligence. The book aims at serving
researchers and practitioners with a timely dissemination of the recent progress on robot
intelligence technology and its applications, based on a collection of papers presented at the at
the 2nd International Conference on Robot Intelligence Technology and Applications (RiTA),
held in Denver, USA, December 18-20, 2013.
This volume encompasses prototypical, innovative and emerging examples and benchmarks of
Differential-Algebraic Equations (DAEs) and their applications, such as electrical networks,
chemical reactors, multibody systems, and multiphysics models, to name but a few. Each
article begins with an exposition of modelling, explaining whether the model is prototypical and
for which applications it is used. This is followed by a mathematical analysis, and if
appropriate, a discussion of the numerical aspects including simulation. Additionally,
benchmark examples are included throughout the text. Mathematicians, engineers, and other
scientists, working in both academia and industry either on differential-algebraic equations and
systems or on problems where the tools and insight provided by differential-algebraic
equations could be useful, would find this book resourceful.
Fundamental and technological topics are blended uniquely and developed clearly in nine
chapters with a gradually increasing level of complexity. A wide variety of relevant problems is
raised throughout, and the proper tools to find engineering-oriented solutions are introduced
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and explained, step by step. Fundamental coverage includes: Kinematics; Statics and
dynamics of manipulators; Trajectory planning and motion control in free space. Technological
aspects include: Actuators; Sensors; Hardware/software control architectures; Industrial robotcontrol algorithms. Furthermore, established research results involving description of endeffector orientation, closed kinematic chains, kinematic redundancy and singularities, dynamic
parameter identification, robust and adaptive control and force/motion control are provided. To
provide readers with a homogeneous background, three appendices are included on: Linear
algebra; Rigid-body mechanics; Feedback control. To acquire practical skill, more than 50
examples and case studies are carefully worked out and interwoven through the text, with
frequent resort to simulation. In addition, more than 80 end-of-chapter exercises are proposed,
and the book is accompanied by a solutions manual containing the MATLAB code for
computer problems; this is available from the publisher free of charge to those adopting this
work as a textbook for courses.
The six volumes LNCS 11619-11624 constitute the refereed proceedings of the 19th
International Conference on Computational Science and Its Applications, ICCSA 2019, held in
Saint Petersburg, Russia, in July 2019. The 64 full papers, 10 short papers and 259 workshop
papers presented were carefully reviewed and selected form numerous submissions. The 64
full papers are organized in the following five general tracks: computational methods,
algorithms and scientific applications; high performance computing and networks; geometric
modeling, graphics and visualization; advanced and emerging applications; and information
systems and technologies. The 259 workshop papers were presented at 33 workshops in
various areas of computational sciences, ranging from computational science technologies to
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specific areas of computational sciences, such as software engineering, security, artificial
intelligence and blockchain technologies.
This book focuses on the computational and theoretical approaches to the coupling of fluid
mechanics and solids mechanics. In particular, nonlinear dynamical systems are introduced to
the handling of complex fluid-solid interaction systems, For the past few decades, many
terminologies have been introduced to this field, namely, flow-induced vibration, aeroelasticity,
hydroelasticity, fluid-structure interaction, fluid-solid interaction, and more recently multiphysics problems. Moreover, engineering applications are distributed within different
disciplines, such as nuclear, civil, aerospace, ocean, chemical, electrical, and mechanical
engineering. Regrettably, while each particular subject is by itself very extensive, it has been
difficult for a single book to cover in a reasonable depth and in the mean time to connect
various topics. In light of the current multidisciplinary research need in nanotechnology and
bioengineering, there is an urgent need for books to provide such a linkage and to lay a
foundation for more specialized fields. - Interdisciplinary across all types of engineering Comprehensive study of fluid-solid interaction - Discusses complex system dynamics derived
from interactive systems - Provides mathematic modeling of biological systems
Handbook of MARINE CRAFT HYDRODYNAMICS AND MOTION CONTROL The latest tools
for analysis and design of advanced GNC systems Handbook of Marine Craft Hydrodynamics
and Motion Control is an extensive study of the latest research in hydrodynamics, guidance,
navigation, and control systems for marine craft. The text establishes how the implementation
of mathematical models and modern control theory can be used for simulation and verification
of control systems, decision-support systems, and situational awareness systems. Coverage
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includes hydrodynamic models for marine craft, models for wind, waves and ocean currents,
dynamics and stability of marine craft, advanced guidance principles, sensor fusion, and
inertial navigation. This important book includes the latest tools for analysis and design of
advanced GNC systems and presents new material on unmanned underwater vehicles,
surface craft, and autonomous vehicles. References and examples are included to enable
engineers to analyze existing projects before making their own designs, as well as MATLAB
scripts for hands-on software development and testing. Highlights of this Second Edition
include: Topical case studies and worked examples demonstrating how you can apply
modeling and control design techniques to your own designs A Github repository with MATLAB
scripts (MSS toolbox) compatible with the latest software releases from Mathworks New
content on mathematical modeling, including models for ships and underwater vehicles,
hydrostatics, and control forces and moments New methods for guidance and navigation,
including line-of-sight (LOS) guidance laws for path following, sensory systems, model-based
navigation systems, and inertial navigation systems This fully revised Second Edition includes
innovative research in hydrodynamics and GNC systems for marine craft, from ships to
autonomous vehicles operating on the surface and under water. Handbook of Marine Craft
Hydrodynamics and Motion Control is a must-have for students and engineers working with
unmanned systems, field robots, autonomous vehicles, and ships. MSS toolbox:
https://github.com/cybergalactic/mss Lecture notes: https://www.fossen.biz/wiley Author’s
home page: https://www.fossen.biz
Proceedings of the European Control Conference 1993, Groningen, Netherlands, June 28 –
July 1, 1993
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This book develops a methodology for designing feedback control laws for
dynamic traffic assignment (DTA) exploiting the introduction of new sensing and
information-dissemination technologies to facilitate the introduction of real-time
traffic management in intelligent transportation systems. Three methods of
modeling the traffic system are discussed: partial differential equations
representing a distributed-parameter setting; continuous-time ordinary differential
equations (ODEs) representing a continuous-time lumped-parameter setting; and
discreet-time ODEs representing a discrete-time lumped-parameter setting.
Feedback control formulations for reaching road-user-equilibrium are presented
for each setting and advantages and disadvantage of using each are addressed.
The closed-loop methods described are proposed expressly to avoid the counterproductive shifting of bottlenecks from one route to another because of driver
over-reaction to routing information. The second edition of Feedback Control
Theory for Dynamic Traffic Assignment has been thoroughly updated with
completely new chapters: a review of the DTA problem and emphasizing realtime-feedback-based problems; an up-to-date presentation of pertinent trafficflow theory; and a treatment of the mathematical solution to the traffic dynamics.
Techinques accounting for the importance of entropy are further new inclusions
at various points in the text. Researchers working in traffic control will find the
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theoretical material presented a sound basis for further research; the continual
reference to applications will help professionals working in highway
administration and engineering with the increasingly important task of maintaining
and smoothing traffic flow; the extensive use of end-of-chapter exercises will help
the graduate student and those new to the field to extend their knowledge.
In the competitive business arena companies must continually strive to create
new and better products faster, more efficiently, and more cost effectively than
their competitors to gain and keep the competitive advantage. Computer-aided
design (CAD), computer-aided engineering (CAE), and computer-aided
manufacturing (CAM) are now the industry standa
This book gathers the proceedings of the 15th IFToMM World Congress, which
was held in Krakow, Poland, from June 30 to July 4, 2019. Having been
organized every four years since 1965, the Congress represents the world’s
largest scientific event on mechanism and machine science (MMS). The
contributions cover an extremely diverse range of topics, including biomechanical
engineering, computational kinematics, design methodologies, dynamics of
machinery, multibody dynamics, gearing and transmissions, history of MMS,
linkage and mechanical controls, robotics and mechatronics, micro-mechanisms,
reliability of machines and mechanisms, rotor dynamics, standardization of
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terminology, sustainable energy systems, transportation machinery, tribology and
vibration. Selected by means of a rigorous international peer-review process,
they highlight numerous exciting advances and ideas that will spur novel
research directions and foster new multidisciplinary collaborations.
In the last two decades, the development of specific methodologies for the
control of systems described by nonlinear mathematical models has attracted an
ever increasing interest. New breakthroughs have occurred which have aided the
design of nonlinear control systems. However there are still limitations which
must be understood, some of which were addressed at the IFAC Symposium in
Capri. The emphasis was on the methodological developments, although a
number of the papers were concerned with the presentation of applications of
nonlinear design philosophies to actual control problems in chemical, electrical
and mechanical engineering.
Applied Nonlinear ControlPearson Education???????
This book presents recent advances in robot control theory on task space
sensory feedback control of robot manipulators. By using sensory feedback
information, the robot control systems are robust to various uncertainties in
modelling and calibration errors of the sensors. Several sensory task space
control methods that do not require exact knowledge of either kinematics or
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dynamics of robots, are presented. Some useful methods such as approximate
Jacobian control, adaptive Jacobian control, region control and multiple task
space regional feedback are included. These formulations and methods give
robots a high degree of flexibility in dealing with unforeseen changes and
uncertainties in its kinematics and dynamics, which is similar to human reaching
movements and tool manipulation. It also leads to the solution of several longstanding problems and open issues in robot control, such as force control with
constraint uncertainty, control of multi-fingered robot hand with uncertain contact
points, singularity issue of Jacobian matrix, global task-space control, which are
also presented in this book. The target audience for this book includes scientists,
engineers and practitioners involved in the field of robot control theory.
?????????????????????,??????????????????????,??????????????????????:???
?????????????????????????????
Leading academic and industrial researchers working with adaptive systems and
signal processing have been given the opportunity to exchange ideas, concepts
and solutions at the IFAC Symposia on Adaptive Systems in Control and Signal
Processing. This postprint volume contains all those papers which were
presented at the 5th IFAC Symposium in Budapest in 1995. The technical
program was composed of a number of invited and contributed sessions and a
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special case study session, providing a good balance between applications and
theory oriented papers.
Explicit Stability Conditions for Continuous Systems deals with non-autonomous linear
and nonlinear continuous finite dimensional systems. Explicit conditions for the
asymptotic, absolute, input-to-state and orbital stabilities are discussed. This
monograph provides new tools for specialists in control system theory and stability
theory of ordinary differential equations, with a special emphasis on the Aizerman
problem. A systematic exposition of the approach to stability analysis based on
estimates for matrix-valued functions is suggested and various classes of systems are
investigated from a unified viewpoint.
Optimal Estimation of Dynamic Systems, Second Edition highlights the importance of
both physical and numerical modeling in solving dynamics-based estimation problems
found in engineering systems. Accessible to engineering students, applied
mathematicians, and practicing engineers, the text presents the central concepts and
methods of optimal estimation theory and applies the methods to problems with varying
degrees of analytical and numerical difficulty. Different approaches are often compared
to show their absolute and relative utility. The authors also offer prototype algorithms to
stimulate the development and proper use of efficient computer programs. MATLAB®
codes for the examples are available on the book’s website. New to the Second Edition
With more than 100 pages of new material, this reorganized edition expands upon the
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best-selling original to include comprehensive developments and updates. It
incorporates new theoretical results, an entirely new chapter on advanced sequential
state estimation, and additional examples and exercises. An ideal self-study guide for
practicing engineers as well as senior undergraduate and beginning graduate students,
the book introduces the fundamentals of estimation and helps newcomers to
understand the relationships between the estimation and modeling of dynamical
systems. It also illustrates the application of the theory to real-world situations, such as
spacecraft attitude determination, GPS navigation, orbit determination, and aircraft
tracking.
Various systems science and engineering disciplines are covered and challenging new
research issues in these disciplines are revealed. They will be extremely valuable for
the readers to search for some new research directions and problems. Chapters are
contributed by world-renowned systems engineers Chapters include discussions and
conclusions Readers can grasp each event holistically without having professional
expertise in the field
By establishing an alternative foundation of control theory, this thesis represents a
significant advance in the theory of control systems, of interest to a broad range of
scientists and engineers. While common control strategies for dynamical systems
center on the system state as the object to be controlled, the approach developed here
focuses on the state trajectory. The concept of precisely realizable trajectories identifies
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those trajectories that can be accurately achieved by applying appropriate control
signals. The resulting simple expressions for the control signal lend themselves to
immediate application in science and technology. The approach permits the
generalization of many well-known results from the control theory of linear systems, e.g.
the Kalman rank condition to nonlinear systems. The relationship between
controllability, optimal control and trajectory tracking are clarified. Furthermore, the
existence of linear structures underlying nonlinear optimal control is revealed, enabling
the derivation of exact analytical solutions to an entire class of nonlinear optimal
trajectory tracking problems. The clear and self-contained presentation focuses on a
general and mathematically rigorous analysis of controlled dynamical systems. The
concepts developed are visualized with the help of particular dynamical systems
motivated by physics and chemistry.
Closes the gap between bioscience and mathematics-based process engineering This
book presents the most commonly employed approaches in the control of
bioprocesses. It discusses the role that control theory plays in understanding the
mechanisms of cellular and metabolic processes, and presents key results in various
fields such as dynamic modeling, dynamic properties of bioprocess models, software
sensors designed for the online estimation of parameters and state variables, and
control and supervision of bioprocesses Control in Bioengineering and Bioprocessing:
Modeling, Estimation and the Use of Sensors is divided into three sections. Part I,
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Mathematical preliminaries and overview of the control and monitoring of bioprocess,
provides a general overview of the control and monitoring of bioprocesses, and
introduces the mathematical framework necessary for the analysis and characterization
of bioprocess dynamics. Part II, Observability and control concepts, presents the
observability concepts which form the basis of design online estimation algorithms
(software sensor) for bioprocesses, and reviews controllability of these concepts,
including automatic feedback control systems. Part III, Software sensors and observerbased control schemes for bioprocesses, features six application cases including
dynamic behavior of 3-dimensional continuous bioreactors; observability analysis
applied to 2D and 3D bioreactors with inhibitory and non-inhibitory models; and
regulation of a continuously stirred bioreactor via modeling error compensation.
Applicable across all areas of bioprocess engineering, including food and beverages,
biofuels and renewable energy, pharmaceuticals and nutraceuticals, fermentation
systems, product separation technologies, wastewater and solid-waste treatment
technology, and bioremediation Provides a clear explanation of the massbalance–based mathematical modelling of bioprocesses and the main tools for its
dynamic analysis Offers industry-based applications on: myco-diesel for implementing
"quality" of observability; developing a virtual sensor based on the Just-In-Time Model
to monitor biological control systems; and virtual sensor design for state estimation in a
photocatalytic bioreactor for hydrogen production Control in Bioengineering and
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Bioprocessing is intended as a foundational text for graduate level students in
bioengineering, as well as a reference text for researchers, engineers, and other
practitioners interested in the field of estimation and control of bioprocesses.
VECPAR is a series of international conferences dedicated to the promotion and
advancement of all aspects of high-performance computing for computational science,
as an industrial technique and academic discipline, extending the fr- tier of both the
state of the art and the state of practice. The audience for and participants in VECPAR
are seen as researchers in academic departments, g- ernment laboratories and
industrial organizations. There is now a permanent website for the series,
http://vecpar.fe.up.pt, where the history of the conf- ences is described.
ThesixtheditionofVECPARwasthe?rsttimetheconferencewascelebrated outside Porto –
at the Universitad Politecnica de Valencia (Spain), June 28–30, 2004. The whole
conference programme consisted of 6 invited talks, 61 papers
and26posters,outof130contributionsthatwereinitiallysubmitted.Themajor themes were
divided into large-scale numerical and non-numerical simulations, parallel and grid
computing, biosciences, numerical algorithms, data mining and visualization. This
postconference book includes the best 48 papers and 5 invited talks presented during
the three days of the conference. The book is organized into 6 chapters, with a
prominent position reserved for the invited talks and the Best Student Paper. As a
whole it appeals to a wide research community, from those involved in the engineering
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applications to those interested in the actual details of the hardware or software
implementations, in line with what, in these days, tends to be considered as
computational science and engineering (CSE).
This concise book covers modern sliding mode control theory. The authors identify key
contributions defining the theoretical and applicative state-of-the-art of the sliding mode
control theory and the most promising trends of the ongoing research activities.
Automatic Control of Atmospheric and Space Flight Vehicles is perhaps the first book
on the market to present a unified and straightforward study of the design and analysis
of automatic control systems for both atmospheric and space flight vehicles. Covering
basic control theory and design concepts, it is meant as a textbook for senior
undergraduate and graduate students in modern courses on flight control systems. In
addition to the basics of flight control, this book covers a number of upper-level topics
and will therefore be of interest not only to advanced students, but also to researchers
and practitioners in aeronautical engineering, applied mathematics, and
systems/control theory.
Power Quality Enhancement Using Custom Power Devices considers the structure,
control and performance of series compensating DVR, the shunt DSTATCOM and the
shunt with series UPQC for power quality improvement in electricity distribution. Also
addressed are other power electronic devices for improving power quality in Solid State
Transfer Switches and Fault Current Limiters. Applications for these technologies as
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they relate to compensating busses supplied by a weak line and for distributed
generation connections in rural networks, are included. In depth treatment of inverters
to achieve voltage support, voltage balancing, harmonic suppression and transient
suppression in realistic network environments are also covered. New material on the
potential for shunt and series compensation which emphasizes the importance of
control design has been introduced.
Reinforcement learning (RL) and adaptive dynamic programming (ADP) has been one
of the most critical research fields in science and engineering for modern complex
systems. This book describes the latest RL and ADP techniques for decision and
control in human engineered systems, covering both single player decision and control
and multi-player games. Edited by the pioneers of RL and ADP research, the book
brings together ideas and methods from many fields and provides an important and
timely guidance on controlling a wide variety of systems, such as robots, industrial
processes, and economic decision-making.
This book introduces an original fractional calculus methodology (‘the infinite state
approach’) which is applied to the modeling of fractional order differential equations
(FDEs) and systems (FDSs). Its modeling is based on the frequency distributed
fractional integrator, while the resulting model corresponds to an integer order and
infinite dimension state space representation. This original modeling allows the
theoretical concepts of integer order systems to be generalized to fractional systems,
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with a particular emphasis on a convolution formulation.
This engineering dynamics textbook is aimed at beginning graduate students in
mechanical engineering and other related engineering disciplines who need training in
dynamics as applied to engineering mechanisms. It introduces the formal mathematical
development of Lagrangian mechanics (and its corollaries), while solving numerous
engineering applications. The author’s goal is to instill an understanding of the basic
physics required for engineering dynamics, while providing a recipe (algorithm) for the
simulation of engineering mechanisms such as robots. The book will be reasonably selfcontained so that the practicing engineer interested in this area can also make use of it.
This book is made accessible to the widest possible audience by numerous, solved
examples and diagrams that apply the principles to real engineering applications. •
Provides an applied textbook for intermediate/advanced engineering dynamics courses;
• Discusses Lagrangian mechanics in the context of numerous engineering
applications; • Includes numerous, solved examples, illustrative diagrams and applied
exercises in every chapter
Vision-based control of wheeled mobile robots is an interesting field of research from a
scientific and even social point of view due to its potential applicability. This book
presents a formal treatment of some aspects of control theory applied to the problem of
vision-based pose regulation of wheeled mobile robots. In this problem, the robot has to
reach a desired position and orientation, which are specified by a target image. It is
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faced in such a way that vision and control are unified to achieve stability of the closed
loop, a large region of convergence, without local minima and good robustness against
parametric uncertainty. Three different control schemes that rely on monocular vision
as unique sensor are presented and evaluated experimentally. A common benefit of
these approaches is that they are valid for imaging systems obeying approximately a
central projection model, e.g., conventional cameras, catadioptric systems and some
fisheye cameras. Thus, the presented control schemes are generic approaches. A
minimum set of visual measurements, integrated in adequate task functions, are taken
from a geometric constraint imposed between corresponding image features.
Particularly, the epipolar geometry and the trifocal tensor are exploited since they can
be used for generic scenes. A detailed experimental evaluation is presented for each
control scheme.
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