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Robot Dynamics And Control
This book, by a leading authority on legged locomotion, presents exciting engineering and science, along
with fascinating implications for theories of human motor control. It lays fundamental groundwork in
legged locomotion, one of the least developed areas of robotics, addressing the possibility of building
useful legged robots that run and balance.The book describes the study of physical machines that run and
balance on just one leg, including analysis, computer simulation, and laboratory experiments. Contrary
to expectations, it reveals that control of such machines is not particularly difficult. It describes
how the principles of locomotion discovered with one leg can be extended to systems with several legs
and reports preliminary experiments with a quadruped machine that runs using these principles.Raibert's
work is unique in its emphasis on dynamics and active balance, aspects of the problem that have played a
minor role in most previous work. His studies focus on the central issues of balance and dynamic
control, while avoiding several problems that have dominated previous research on legged machines.Marc
Raibert is Associate Professor of Computer Science and Robotics at Carnegie-Mellon University and on the
editorial board of The MIT Press journal, Robotics Research. Legged Robots That Balance is fifteenth in
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the Artificial Intelligence Series, edited by Patrick Winston and Michael Brady.

Principles Of Robot Motion: Theory Algorithms And Implementations
A comprehensive survey of artificial intelligence algorithms and programming organization for robot
systems, combining theoretical rigor and practical applications. This textbook offers a comprehensive
survey of artificial intelligence (AI) algorithms and programming organization for robot systems.
Readers who master the topics covered will be able to design and evaluate an artificially intelligent
robot for applications involving sensing, acting, planning, and learning. A background in AI is not
required; the book introduces key AI topics from all AI subdisciplines throughout the book and explains
how they contribute to autonomous capabilities. This second edition is a major expansion and
reorganization of the first edition, reflecting the dramatic advances made in AI over the past fifteen
years. An introductory overview provides a framework for thinking about AI for robotics, distinguishing
between the fundamentally different design paradigms of automation and autonomy. The book then discusses
the reactive functionality of sensing and acting in AI robotics; introduces the deliberative functions
most often associated with intelligence and the capability of autonomous initiative; surveys multi-robot
systems and (in a new chapter) human-robot interaction; and offers a “metaview” of how to design and
evaluate autonomous systems and the ethical considerations in doing so. New material covers locomotion,
simultaneous localization and mapping, human-robot interaction, machine learning, and ethics. Each
chapter includes exercises, and many chapters provide case studies. Endnotes point to additional
reading, highlight advanced topics, and offer robot trivia.

Introduction to Autonomous Mobile Robots
Reflects the great advances in the field that have taken place in the last ten years, including sensorbased planning, probabilistic planning for dynamic and non-holonomic systems. Its presentation makes
mathematical underpinnings of robot motion accessible to students relating implementation details and
algorithmic concepts.

Mechanics of Robotic Manipulation
Nonholonomic Motion Planning grew out of the workshop that took place at the 1991 IEEE International
Conference on Robotics and Automation. It consists of contributed chapters representing new developments
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in this area. Contributors to the book include robotics engineers, nonlinear control experts,
differential geometers and applied mathematicians. Nonholonomic Motion Planning is arranged into three
chapter groups: Controllability: one of the key mathematical tools needed to study nonholonomic motion.
Motion Planning for Mobile Robots: in this section the papers are focused on problems with nonholonomic
velocity constraints as well as constraints on the generalized coordinates. Falling Cats, Space Robots
and Gauge Theory: there are numerous connections to be made between symplectic geometry techniques for
the study of holonomies in mechanics, gauge theory and control. In this section these connections are
discussed using the backdrop of examples drawn from space robots and falling cats reorienting
themselves. Nonholonomic Motion Planning can be used either as a reference for researchers working in
the areas of robotics, nonlinear control and differential geometry, or as a textbook for a graduate
level robotics or nonlinear control course.

Motion Planning for Humanoid Robots
This book contains selected contributions to WAFR, the highly-competitive meeting on the algorithmic
foundations of robotics. They address the unique combination of questions that the design and analysis
of robot algorithms inspires.

Mobile Robotics
A comprehensive review of the principles and dynamics of robotic systems Dynamics and Control of Robotic
Systems offers a systematic and thorough theoretical background for the study of the dynamics and
control of robotic systems. The authors—noted experts in the field—highlight the underlying principles
of dynamics and control that can be employed in a variety of contemporary applications. The book
contains a detailed presentation of the precepts of robotics and provides methodologies that are
relevant to realistic robotic systems. The robotic systems represented include wide range examples from
classical industrial manipulators, humanoid robots to robotic surgical assistants, space vehicles, and
computer controlled milling machines. The book puts the emphasis on the systematic application of the
underlying principles and show how the computational and analytical tools such as MATLAB, Mathematica,
and Maple enable students to focus on robotics’ principles and theory. Dynamics and Control of Robotic
Systems contains an extensive collection of examples and problems and: Puts the focus on the
fundamentals of kinematics and dynamics as applied to robotic systems Presents the techniques of
analytical mechanics of robotics Includes a review of advanced topics such as the recursive order N
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formulation Contains a wide array of design and analysis problems for robotic systems Written for
students of robotics, Dynamics and Control of Robotic Systems offers a comprehensive review of the
underlying principles and methods of the science of robotics.

Parallel Robots
This book addresses the broad multi-disciplinary topic of robotics, and presents the basic techniques
for motion and operation planning in robotics systems. Gathering contributions from experts in diverse
and wide ranging fields, it offers an overview of the most recent and cutting-edge practical
applications of these methodologies. It covers both theoretical and practical approaches, and elucidates
the transition from theory to implementation. An extensive analysis is provided, including humanoids,
manipulators, aerial robots and ground mobile robots. ‘Motion and Operation Planning of Robotic Systems’
addresses the following topics: *The theoretical background of robotics. *Application of motion planning
techniques to manipulators, such as serial and parallel manipulators. *Mobile robots planning, including
robotic applications related to aerial robots, large scale robots and traditional wheeled robots.
*Motion planning for humanoid robots. An invaluable reference text for graduate students and researchers
in robotics, this book is also intended for researchers studying robotics control design, user
interfaces, modelling, simulation, sensors, humanoid robotics.

Advanced Theory of Constraint and Motion Analysis for Robot Mechanisms
Content Description #Includes bibliographical references.

Motion and Operation Planning of Robotic Systems
Wheeled Mobile Robotics: From Fundamentals Towards Autonomous Systemscovers the main topics from the
wide area of mobile robotics, explaining all applied theory and application. The book gives the reader a
good foundation, enabling them to continue to more advanced topics. Several examples are included for
better understanding, many of them accompanied by short MATLAB® script code making it easy to reuse in
practical work. The book includes several examples of discussed methods and projects for wheeled mobile
robots and some advanced methods for their control and localization. It is an ideal resource for those
seeking an understanding of robotics, mechanics, and control, and for engineers and researchers in
industrial and other specialized research institutions in the field of wheeled mobile robotics.
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Beginners with basic math knowledge will benefit from the examples, and engineers with an understanding
of basic system theory and control will find it easy to follow the more demanding fundamental parts and
advanced methods explained. Offers comprehensive coverage of the essentials of the field that are
suitable for both academics and practitioners Includes several examples of the application of algorithms
in simulations and real laboratory projects Presents foundation in mobile robotics theory before
continuing with more advanced topics Self-sufficient to beginner readers, covering all important topics
in the mobile robotics field Contains specific topics on modeling, control, sensing, path planning,
localization, design architectures, and multi-agent systems

Finite and Instantaneous Screw Theory in Robotic Mechanism
Robots and Screw Theory describes the mathematical foundations, especially geometric, underlying the
motions and force-transfers in robots. The principles developed in the book are used in the control of
robots and in the design of their major moving parts. The illustrative examples and the exercises in the
book are taken principally from robotic machinery used for manufacturing and construction, but the
principles apply equally well to miniature robotic devices and to those used in other industries. The
comprehensive coverage of the screw and its geometry lead to reciprocal screw systems for statics and
instantaneous kinematics. These screw systems are brought together in a unique way to show many crossrelationships between the force-systems that support a body equivalently to a kinematic serial
connection of joints and links. No prior knowledge of screw theory is assumed. The reader is introduced
to the screw with a simple planar example yet most of the book applies to robots that move threedimensionally. Consequently, the book is suitable both as a text at the graduate-course level and as a
reference book for the professional. Worked examples on every major topic and over 300 exercises clarify
and reinforce the principles covered in the text. A chapter-length list of references gives the reader
source-material and opportunities to pursue more fully topics contained in the text.

Theory of Applied Robotics
Probablistic robotics is a growing area in the subject, concerned with perception and control in the
face of uncertainty and giving robots a level of robustness in real-world situations. This book
introduces techniques and algorithms in the field.

Algorithmic Foundations of Robotics IX
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Creating Precision Robots: A Project-Based Approach to the Study of Mechatronics and Robotics shows how
to use a new “Cardboard Engineering technique for the handmade construction of three precision
microcomputer controlled robots that hit, throw and shoot. Throughout the book, the authors ensure that
mathematical concepts and physical principles are not only rigorously described, but also go hand-inhand with the design and constructional techniques of the working robot. Detailed theory, building plans
and instructions, electric circuits and software algorithms are also included, along with the importance
of tolerancing and the correct use of numbers in programming. The book is designed for students and
educators who need a detailed description, mathematical analysis, design solutions, engineering
drawings, electric circuits and software coding for the design and construction of real bench-top
working robots. Provides detailed instructions for the building and construction of specialized robots
using line drawings Teaches students how to make real working robots with direct meaning in the
engineering academic world Describes and explains the math and physics theory related to hitting,
throwing and shooting robots

Robotics
Research on humanoid robots has been mostly with the aim of developing robots that can replace humans in
the performance of certain tasks. Motion planning for these robots can be quite difficult, due to their
complex kinematics, dynamics and environment. It is consequently one of the key research topics in
humanoid robotics research and the last few years have witnessed considerable progress in the field.
Motion Planning for Humanoid Robots surveys the remarkable recent advancement in both the theoretical
and the practical aspects of humanoid motion planning. Various motion planning frameworks are presented
in Motion Planning for Humanoid Robots, including one for skill coordination and learning, and one for
manipulating and grasping tasks. The problem of planning sequences of contacts that support acyclic
motion in a highly constrained environment is addressed and a motion planner that enables a humanoid
robot to push an object to a desired location on a cluttered table is described. The main areas of
interest include: • whole body motion planning, • task planning, • biped gait planning, and • sensor
feedback for motion planning. Torque-level control of multi-contact behavior, autonomous manipulation of
moving obstacles, and movement control and planning architecture are also covered. Motion Planning for
Humanoid Robots will help readers to understand the current research on humanoid motion planning. It is
written for industrial engineers, advanced undergraduate and postgraduate students.

Dynamics of Manipulation Robots
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A modern and unified treatment of the mechanics, planning, and control of robots, suitable for a first
course in robotics.

Introduction to AI Robotics
Computer simulation of high-cost applications, especially those involving massive amounts of robotic
equipment, is much more efficient than traditional laboratory means. This new textbook presents
procedures that make an important contribution to the effective use of automated manufacturing. It also
uses a unique combination of computer and robot skills to achieve solutions to the problems discussed
throughout the text. Methods of utilizing existing simulation software are emphasized since this enables
students to create workable robot designs through a better understanding of basic simulation techniques.
Robotic Simulation is designed for introductory courses in simulation. For short courses or seminars,
the chapters dealing with hardware-dependent applications can easily be omitted without interfering with
the continuity of the text. The book's computerized simulation approach to robotics is an indispensable
supplement to the normal methods taught in a course on robots.

Algorithmic Foundations of Robotics VIII
The author compiles everything a student or experienced developmental engineer needs to know about the
supporting technologies associated with the rapidly evolving field of robotics. From the table of
contents: Design Considerations * Dead Reckoning * Odometry Sensors * Doppler and Inertial Navigation *
Typical Mobility Configurations * Tactile and Proximity Sensing * Triangulation Ranging * Stereo
Disparity * Active Triangulation * Active Stereoscopic * Hermies * Structured Light * Known Target Size
* Time of Flight * Phase-Shift Measurement * Frequency Modulation * Interferometry * Range from Focus *
Return Signal Intensity * Acoustical Energy * Electromagnetic Energy * Optical Energy * Microwave Radar
* Collision Avoidance * Guidepath Following * Position-Location Systems * Ultrasonic and Optical
Position-Location Systems * Wall, Doorway, andCeiling Referencing * Application-Specific Mission Sensors

Robots and Screw Theory
Introduction -- Math fundamentals -- Numerical methods -- Dynamics -- Optimal estimation -- State
estimation -- Control -- Perception -- Localization and mapping -- Motion planning
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Robot Motion Planning and Control
One of the ultimate goals in Robotics is to create autonomous robots. Such robots will accept high-level
descriptions of tasks and will execute them without further human intervention. The input descriptions
will specify what the user wants done rather than how to do it. The robots will be any kind of versatile
mechanical device equipped with actuators and sensors under the control of a computing system. Making
progress toward autonomous robots is of major practical inter est in a wide variety of application
domains including manufacturing, construction, waste management, space exploration, undersea work, as
sistance for the disabled, and medical surgery. It is also of great technical interest, especially for
Computer Science, because it raises challenging and rich computational issues from which new concepts of
broad useful ness are likely to emerge. Developing the technologies necessary for autonomous robots is a
formidable undertaking with deep interweaved ramifications in auto mated reasoning, perception and
control. It raises many important prob lems. One of them - motion planning - is the central theme of
this book. It can be loosely stated as follows: How can a robot decide what motions to perform in order
to achieve goal arrangements of physical objects? This capability is eminently necessary since, by
definition, a robot accomplishes tasks by moving in the real world. The minimum one would expect from an
autonomous robot is the ability to plan its x Preface own motions.

Wheeled Mobile Robotics
Based on the successful Modelling and Control of Robot Manipulators by Sciavicco and Siciliano
(Springer, 2000), Robotics provides the basic know-how on the foundations of robotics: modelling,
planning and control. It has been expanded to include coverage of mobile robots, visual control and
motion planning. A variety of problems is raised throughout, and the proper tools to find engineeringoriented solutions are introduced and explained. The text includes coverage of fundamental topics like
kinematics, and trajectory planning and related technological aspects including actuators and sensors.
To impart practical skill, examples and case studies are carefully worked out and interwoven through the
text, with frequent resort to simulation. In addition, end-of-chapter exercises are proposed, and the
book is accompanied by an electronic solutions manual containing the MATLAB® code for computer problems;
this is available free of charge to those adopting this volume as a textbook for courses.

Probabilistic Robotics
Page 8/21

Read Free Principles Of Robot Motion Theory Algorithms And Implementations Intelligent Robotics And
Autonomous Agents Series
The science and engineering of robotic manipulation. "Manipulation" refers to a variety of physical
changes made to the world around us. Mechanics of Robotic Manipulation addresses one form of robotic
manipulation, moving objects, and the various processes involved—grasping, carrying, pushing, dropping,
throwing, and so on. Unlike most books on the subject, it focuses on manipulation rather than
manipulators. This attention to processes rather than devices allows a more fundamental approach,
leading to results that apply to a broad range of devices, not just robotic arms. The book draws both on
classical mechanics and on classical planning, which introduces the element of imperfect information.
The book does not propose a specific solution to the problem of manipulation, but rather outlines a path
of inquiry.

Robotic Simulation
This self-contained introduction to practical robot kinematics and dynamics includes a comprehensive
treatment of robot control. It provides background material on terminology and linear transformations,
followed by coverage of kinematics and inverse kinematics, dynamics, manipulator control, robust
control, force control, use of feedback in nonlinear systems, and adaptive control. Each topic is
supported by examples of specific applications. Derivations and proofs are included in many cases. The
book includes many worked examples, examples illustrating all aspects of the theory, and problems.

Creating Precision Robots
This open access book bridges the gap between playing with robots in school and studying robotics at the
upper undergraduate and graduate levels to prepare for careers in industry and research. Robotic
algorithms are presented formally, but using only mathematics known by high-school and first-year
college students, such as calculus, matrices and probability. Concepts and algorithms are explained
through detailed diagrams and calculations. Elements of Robotics presents an overview of different types
of robots and the components used to build robots, but focuses on robotic algorithms: simple algorithms
like odometry and feedback control, as well as algorithms for advanced topics like localization,
mapping, image processing, machine learning and swarm robotics. These algorithms are demonstrated in
simplified contexts that enable detailed computations to be performed and feasible activities to be
posed. Students who study these simplified demonstrations will be well prepared for advanced study of
robotics. The algorithms are presented at a relatively abstract level, not tied to any specific robot.
Instead a generic robot is defined that uses elements common to most educational robots: differential
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drive with two motors, proximity sensors and some method of displaying output to the user. The theory is
supplemented with over 100 activities, most of which can be successfully implemented using inexpensive
educational robots. Activities that require more computation can be programmed on a computer. Archives
are available with suggested implementations for the Thymio robot and standalone programs in Python.

Dynamics and Control of Autonomous Space Vehicles and Robotics
This monograph represents the first book of the series entitled "SCI ENTIFIC FUNDAMENTALS OF ROBOTICS".
The aim of this monograph is to ap proach the dynamics of active mechanisms from the standpoint of its
application to the synthesis of complex motion and computer-aided de sign of manipulation mechanisms
with some optimal performances. The rapid development of a new class of mechanisms, which may be
referred to as active mechanisms, contributed to their application in various environments (from
underwater to cosmic) . Because of some specific fea tures, these mechanisms require very careful
description, both in a mechanical sense (kinematic and dynamic) and in the synthesis of algo rithms for
precise tracking of the above motion under insufficiently defined operating conditions. Having also in
mind the need for a very fast (even real-time) calculation of system dynamics and for eliminating, in
principle, the errors made when forming mathematical models "by hand" this monograph will primarily
present methods for automatic for mUlation of dynamic equations of motion of active spatial mechanisms.
Apart from these computer-oriented methods, mention will be made of all those methods which have
preceded the computer-oriented procedures, predominantly developed for different problems of rigid body
dynamics. If we wish to systematically establish the origins of the scientific discipline, which could
be called robot dynamics, we must recall some groups and individuals, who, by solving actual problems in
the synthe sis and control of artificial motion, have contributed to a gradual formation of this
discipline.

Robot Motion Planning
Advanced Theory of Constraint and Motion Analysis for Robot Mechanisms provides a complete analytical
approach to the invention of new robot mechanisms and the analysis of existing designs based on a
unified mathematical description of the kinematic and geometric constraints of mechanisms. Beginning
with a high level introduction to mechanisms and components, the book moves on to present a new
analytical theory of terminal constraints for use in the development of new spatial mechanisms and
structures. It clearly describes the application of screw theory to kinematic problems and provides
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tools that students, engineers and researchers can use for investigation of critical factors such as
workspace, dexterity and singularity. Combines constraint and free motion analysis and design, offering
a new approach to robot mechanism innovation and improvement Clearly describes the use of screw theory
in robot kinematic analysis, allowing for concise representation of motion and static forces when
compared to conventional analysis methods Includes worked examples to translate theory into practice and
demonstrate the application of new analytical methods to critical robotics problems

Robotic Systems and Autonomous Platforms

Introduction to Mobile Robot Control
This self-contained introduction to the distributed control of robotic networks offers a distinctive
blend of computer science and control theory. The book presents a broad set of tools for understanding
coordination algorithms, determining their correctness, and assessing their complexity; and it analyzes
various cooperative strategies for tasks such as consensus, rendezvous, connectivity maintenance,
deployment, and boundary estimation. The unifying theme is a formal model for robotic networks that
explicitly incorporates their communication, sensing, control, and processing capabilities--a model that
in turn leads to a common formal language to describe and analyze coordination algorithms. Written for
first- and second-year graduate students in control and robotics, the book will also be useful to
researchers in control theory, robotics, distributed algorithms, and automata theory. The book provides
explanations of the basic concepts and main results, as well as numerous examples and exercises. Selfcontained exposition of graph-theoretic concepts, distributed algorithms, and complexity measures for
processor networks with fixed interconnection topology and for robotic networks with position-dependent
interconnection topology Detailed treatment of averaging and consensus algorithms interpreted as linear
iterations on synchronous networks Introduction of geometric notions such as partitions, proximity
graphs, and multicenter functions Detailed treatment of motion coordination algorithms for deployment,
rendezvous, connectivity maintenance, and boundary estimation

Dynamics and Control of Robotic Systems
In this comprehensive textbook about robot grasping, readers will discover an integrated look at the
major concepts and technical results in robot grasp mechanics. A large body of prior research, including
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key theories, graphical techniques, and insights on robot hand designs, is organized into a systematic
review, using common notation and a common analytical framework. With introductory and advanced chapters
that support senior undergraduate and graduate level robotics courses, this book provides a full
introduction to robot grasping principles that are needed to model and analyze multi-finger robot
grasps, and serves as a valuable reference for robotics students, researchers, and practicing robot
engineers. Each chapter contains many worked-out examples, exercises with full solutions, and figures
that highlight new concepts and help the reader master the use of the theories and equations presented.

The Mechanics of Robot Grasping
The second edition of this book would not have been possible without the comments and suggestions from
students, especially those at Columbia University. Many of the new topics introduced here are a direct
result of student feedback that helped refine and clarify the material. The intention of this book was
to develop material that the author would have liked to have had available as a student. Theory of
Applied Robotics: Kinematics, Dynamics, and Control (2nd Edition) explains robotics concepts in detail,
concentrating on their practical use. Related theorems and formal proofs are provided, as are real-life
applications. The second edition includes updated and expanded exercise sets and problems. New coverage
includes: components and mechanisms of a robotic system with actuators, sensors and controllers, along
with updated and expanded material on kinematics. New coverage is also provided in sensing and control
including position sensors, speed sensors and acceleration sensors. Students, researchers, and
practicing engineers alike will appreciate this user-friendly presentation of a wealth of robotics
topics, most notably orientation, velocity, and forward kinematics.

Autonomous Mobile Robots and Multi-Robot Systems
Robotic Systems and Autonomous Platforms: Advances in Materials and Manufacturing showcases new
materials and manufacturing methodologies for the enhancement of robotic and autonomous systems. Initial
chapters explore how autonomous systems can enable new uses for materials, including innovations on
different length scales, from nano, to macro and large systems. The means by which autonomous systems
can enable new uses for manufacturing are also addressed, highlighting innovations in 3D additive
manufacturing, printing of materials, novel synthesis of multifunctional materials, and robotic
cooperation. Concluding themes deliver highly novel applications from the international academic,
industrial and government sectors. This book will provide readers with a complete review of the cuttingPage 12/21
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edge advances in materials and manufacturing methodologies that could enhance the capabilities of
robotic and autonomous systems. Presents comprehensive coverage of materials and manufacturing
technologies, as well as sections on related technology, such as sensing, communications,
autonomy/control and actuation Explores potential applications demonstrated by a selection of casestudies Contains contributions from leading experts in the field

Sensors for Mobile Robots
This textbook for advanced undergraduates and graduate students emphasizes algorithms for a range of
strategies for locomotion, sensing, and reasoning. It concentrates on wheeled and legged mobile robots
but discusses a variety of other propulsion systems. This edition includes advances in robotics and
intelligent machines over the ten years prior to publication, including significant coverage of SLAM
(simultaneous localization and mapping) and multi-robot systems. It includes additional mathematical
background and an extensive list of sample problems. Various mathematical techniques that were assumed
in the first edition are now briefly introduced in appendices at the end of the text to make the book
more self-contained. Researchers as well as students in the field of mobile robotics will appreciate
this comprehensive treatment of state-of-the-art methods and key technologies.

Elements of Robotics
This book presents a finite and instantaneous screw theory for the development of robotic mechanisms. It
addresses the analytical description and algebraic computation of finite motion, resulting in a
generalized type synthesis approach. It then discusses the direct connection between topology and
performance models, leading to an integrated performance analysis and design framework. The book then
explores parameter uncertainty and multiple performance requirements for reliable, optimal design
methods, and describes the error accumulation principle and parameter identification algorithm, to
increase robot accuracy. It proposes a unified and generic methodology, and appliesto the invention,
analysis, design, and calibration of robotic mechanisms. The book is intended for researchers, graduate
students and engineers in the fields of robotic mechanism and robot design and applications./div

Modern Robotics
1. What is a robot? 2. Where do robots come from? 3. What's in a robot? 4. Arms, legs, wheels, tracks,
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and really drives them 5. Move it! 6. Grasping at straws 7. What's going on? 8. Switch on ghe light 9.
Sonars, lasers, and cameras 10. Stay in control 11. The building bolcks of control 12. What's in your
head? 13. Think hard, act later 14. Don't think, react! 15. Think and act separately, in parallel 16.
Think the way you act 17. Making your robot behave 18. When the unexpected happens 19. Going places 20.
Go, team! 21. Things keep getting better 22. Where to next?

Principles of Robot Motion
Parallel structures are more effective than serial ones for industrial automation applications that
require high precision and stiffness, or a high load capacity relative to robot weight. Although many
industrial applications have adopted parallel structures for their design, few textbooks introduce the
analysis of such robots in terms of dynamics and control. Filling this gap, Parallel Robots: Mechanics
and Control presents a systematic approach to analyze the kinematics, dynamics, and control of parallel
robots. It brings together analysis and design tools for engineers and researchers who want to design
and implement parallel structures in industry. Covers Kinematics, Dynamics, and Control in One Volume
The book begins with the representation of motion of robots and the kinematic analysis of parallel
manipulators. Moving beyond static positioning, it then examines a systematic approach to performing
Jacobian analysis. A special feature of the book is its detailed coverage of the dynamics and control of
parallel manipulators. The text examines dynamic analysis using the Newton-Euler method, the principle
of virtual work, and the Lagrange formulations. Finally, the book elaborates on the control of parallel
robots, considering both motion and force control. It introduces various model-free and model-based
controllers and develops robust and adaptive control schemes. It also addresses redundancy resolution
schemes in detail. Analysis and Design Tools to Help You Create Parallel Robots In each chapter, the
author revisits the same case studies to show how the techniques may be applied. The case studies
include a planar cable-driven parallel robot, part of a promising new generation of parallel structures
that will allow for larger workspaces. The MATLAB® code used for analysis and simulation is available
online. Combining the analysis of kinematics and dynamics with methods of designing controllers, this
text offers a holistic introduction for anyone interested in designing and implementing parallel robots.

Nonholonomic Motion Planning
Robotics is at the cusp of dramatic transformation. Increasingly complex robots with unprecedented
autonomy are finding new applications, from medical surgery, to construction, to home services. Against
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this background, the algorithmic foundations of robotics are becoming more crucial than ever, in order
to build robots that are fast, safe, reliable, and adaptive. Algorithms enable robots to perceive, plan,
control, and learn. The design and analysis of robot algorithms raise new fundamental questions that
span computer science, electrical engineering, mechanical engineering, and mathematics. These algorithms
are also finding applications beyond robotics, for example, in modeling molecular motion and creating
digital characters for video games and architectural simulation. The Workshop on Algorithmic Foundations
of Robotics (WAFR) is a highly selective meeting of leading researchers in the field of robot
algorithms. Since its creation in 1994, it has published some of the field’s most important and lasting
contributions. This book contains the proceedings of the 9th WAFR, held on December 13-15, 2010 at the
National University of Singapore. The 24 papers included in this book span a wide variety of topics from
new theoretical insights to novel applications.

Planning, Geometry, and Complexity of Robot Motion
Offers a theoretical and practical guide to the communication and navigation of autonomous mobile robots
and multi-robot systems This book covers the methods and algorithms for the navigation, motion planning,
and control of mobile robots acting individually and in groups. It addresses methods of positioning in
global and local coordinates systems, off-line and on-line path-planning, sensing and sensors fusion,
algorithms of obstacle avoidance, swarming techniques and cooperative behavior. The book includes readyto-use algorithms, numerical examples and simulations, which can be directly implemented in both simple
and advanced mobile robots, and is accompanied by a website hosting codes, videos, and PowerPoint slides
Autonomous Mobile Robots and Multi-Robot Systems: Motion-Planning, Communication and Swarming consists
of four main parts. The first looks at the models and algorithms of navigation and motion planning in
global coordinates systems with complete information about the robot’s location and velocity. The second
part considers the motion of the robots in the potential field, which is defined by the environmental
states of the robot's expectations and knowledge. The robot's motion in the unknown environments and the
corresponding tasks of environment mapping using sensed information is covered in the third part. The
fourth part deals with the multi-robot systems and swarm dynamics in two and three dimensions. Provides
a self-contained, theoretical guide to understanding mobile robot control and navigation Features
implementable algorithms, numerical examples, and simulations Includes coverage of models of motion in
global and local coordinates systems with and without direct communication between the robots
Supplemented by a companion website offering codes, videos, and PowerPoint slides Autonomous Mobile
Robots and Multi-Robot Systems: Motion-Planning, Communication and Swarming is an excellent tool for
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researchers, lecturers, senior undergraduate and graduate students, and engineers dealing with mobile
robots and related issues.

Planning Algorithms
Planning algorithms are impacting technical disciplines and industries around the world, including
robotics, computer-aided design, manufacturing, computer graphics, aerospace applications, drug design,
and protein folding. This coherent and comprehensive book unifies material from several sources,
including robotics, control theory, artificial intelligence, and algorithms. The treatment is centered
on robot motion planning, but integrates material on planning in discrete spaces. A major part of the
book is devoted to planning under uncertainty, including decision theory, Markov decision processes, and
information spaces, which are the 'configuration spaces' of all sensor-based planning problems. The last
part of the book delves into planning under differential constraints that arise when automating the
motions of virtually any mechanical system. This text and reference is intended for students, engineers,
and researchers in robotics, artificial intelligence, and control theory as well as computer graphics,
algorithms, and computational biology.

Distributed Control of Robotic Networks
Presents the
This text is
applications
manipulators

established principles underpinning space robotics with a thorough and modern approach.
perfect for professionals in the field looking to gain an understanding of real-life
of manipulators on satellites, and of the dynamics of satellites carrying robotic
and of planetary rovers.

Computational Principles of Mobile Robotics
Robotics has come to attract the attention of mathematicians and theoretical computer scientists to a
rapidly increasing degree. Initial investigations have shown that robotics is a rich source of deep
theoretical problems, which range over computational geometry, control theory, and many aspects of
physics, and whose solutions draw upon methods developed in subjects as diverse as automata theory,
algebraic topology, and Fourier analysis.

The Robotics Primer
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recognition -- |g 4.6.5. |t Applications -- |g 4.6.6. |t Other image representations for place
recognition -- |g 4.7. |t Feature Extraction Based ong 4.7.3. |t Range histogram features -- |g 4.7.4.
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the art: Current challenges in map representation -- |g 5.6. |t Probabilistic Map-Based Localization -|g 5.6.1. |t Introduction -- |g 5.6.2. |t The robot localization problem -- |g 5.6.3. |t Basic concepts
of probability theory -- |gg 5.6.6. |t Classification of localization problems -- |g 5.6.7. |t Markov
localization -- |g 5.6.8. |t Kalman filter localization -- |g 5.7. |t Other Examples of Localization
Systems -- |g 5.7.1. |t Landmark-based navigation -- |g 5.7.2. |t Globally unique localization -- |g
5.7.3. |t Positioning beacon systems -- |g 5.7.4. |t Route-based localization -- |g 5.8. |t Autonomous
Map Building -- |g 5.8.1. |t Introduction -- |g 5.8.2. |t SLAM: The simultaneous localization and
mapping problem -- |g 5.8.3. |t Mathematical definition of SLAM -- |g 5.8.4. |t Extended Kalman Filter
(EKF) SLAM -- |g 5.8.5. |t Visual SLAM with a single camera -- |g 5.8.6. |t Discussion on EKF SLAM -- |g
5.8.7. |t Graph-based SLAM -- |g 5.8.8. |t Particle filter SLAM -- |g 5.8.9. |t Open challenges in SLAM
-- |g 5.8.10. |t Open source SLAM software and other resources -- |g 5.9. |t Problems -- |g 6. |t
Planning and Navigation -- |g 6.1. |t Introduction -- |g 6.2. |t Competences for Navigation: Planning
and Reactig 6.4. |t Obstacle avoidance -- |g 6.4.1. |t Bug algorithm -- |g 6.4.2. |t Vector field
histogram -- |g 6.4.3. |t The bubble band technique -- |g 6.4.4. |t Curvature velocity techniques -- |g
6.4.5. |t Dynamic window approaches -- |g 6.4.6. |t The Schlegel approach to obstacle avoidance -- |g
6.4.7. |t Nearness diagram -- |g 6.4.8. |t Gradient method -- |g 6.4.9. |t Adding dynamic constraints -|g 6.4.10. |t Other approaches -- |g 6.4.11. |t Overview -- |g 6.5. |t Navigation Architectures -- |g
6.5.1. |t Modularity for code reuse and sharing -- |g 6.5.2. |t Control localization -- |g 6.5.3. |t
Techniques for decomposition -- |g 6.5.4. |t Case studies: tiered robot architectures -- |g 6.6. |t
Problems -- |t Bibliography -- |t Books -- |t Papers -- |t Referenced Webpages.

Legged Robots that Balance
Introduction to Mobile Robot Control provides a complete and concise study of modeling, control, and
navigation methods for wheeled non-holonomic and omnidirectional mobile robots and manipulators. The
book begins with a study of mobile robot drives and corresponding kinematic and dynamic models, and
discusses the sensors used in mobile robotics. It then examines a variety of model-based, model-free,
and vision-based controllers with unified proof of their stabilization and tracking performance, also
addressing the problems of path, motion, and task planning, along with localization and mapping topics.
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The book provides a host of experimental results, a conceptual overview of systemic and software mobile
robot control architectures, and a tour of the use of wheeled mobile robots and manipulators in industry
and society. Introduction to Mobile Robot Control is an essential reference, and is also a textbook
suitable as a supplement for many university robotics courses. It is accessible to all and can be used
as a reference for professionals and researchers in the mobile robotics field. Clearly and
authoritatively presents mobile robot concepts Richly illustrated throughout with figures and examples
Key concepts demonstrated with a host of experimental and simulation examples No prior knowledge of the
subject is required; each chapter commences with an introduction and background
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