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"Robotic Mapping and Exploration" is an important contribution in the
area of simultaneous localization and mapping (SLAM) for autonomous
robots, which has been receiving a great deal of attention by the
research community in the latest few years. The contents are focused
on the autonomous mapping learning problem. Solutions include
uncertainty-driven exploration, active loop closing, coordination of
multiple robots, learning and incorporating background knowledge, and
dealing with dynamic environments. Results are accompanied by a rich
set of experiments, revealing a promising outlook toward the
application to a wide range of mobile robots and field settings, such
as search and rescue, transportation tasks, or automated vacuum
cleaning.
Parallel robots are closed-loop mechanisms presenting very good
performances in terms of accuracy, velocity, rigidity and ability to
manipulate large loads. They have been used in a large number of
applications ranging from astronomy to flight simulators and are
becoming increasingly popular in the field of machine-tool industry.
This book presents a complete synthesis of the latest results on the
possible mechanical architectures, analysis and synthesis of this type
of mechanism. It is intended to be used by students (with over 150
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exercises and numerous internet addresses), researchers (with over 650
references and anonymous ftp access to the code of some algorithms
presented in this book) and engineers (for which practical results,
mistakes to avoid, and applications are presented). Since the
publication of the first edition (2000) there has been an impressive
increase in terms of study and use of this kind of structure that are
reported in this book. This second edition has been completely
overhauled. The initial chapter on kinematics has been split into
Inverse Kinematics and Direct Kinematics. A new chapter on calibration
was added. The other chapters have also been rewritten to a large
extent. The reference section has been updated to include around 45%
new works that appeared after the first edition.
This book tries to address the following questions: How should the
uncertainty and incompleteness inherent to sensing the environment be
represented and modelled in a way that will increase the autonomy of a
robot? How should a robotic system perceive, infer, decide and act
efficiently? These are two of the challenging questions robotics
community and robotic researchers have been facing. The development of
robotic domain by the 1980s spurred the convergence of automation to
autonomy, and the field of robotics has consequently converged towards
the field of artificial intelligence (AI). Since the end of that
decade, the general public’s imagination has been stimulated by high
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expectations on autonomy, where AI and robotics try to solve difficult
cognitive problems through algorithms developed from either
philosophical and anthropological conjectures or incomplete notions of
cognitive reasoning. Many of these developments do not unveil even a
few of the processes through which biological organisms solve these
same problems with little energy and computing resources. The tangible
results of this research tendency were many robotic devices
demonstrating good performance, but only under well-defined and
constrained environments. The adaptability to different and more
complex scenarios was very limited. In this book, the application of
Bayesian models and approaches are described in order to develop
artificial cognitive systems that carry out complex tasks in real
world environments, spurring the design of autonomous, intelligent and
adaptive artificial systems, inherently dealing with uncertainty and
the “irreducible incompleteness of models”.
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 engineering-oriented
solutions are introduced and explained. The text includes coverage of
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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.
Robot Intelligence Technology and Applications 2
Modelling, Planning and Control
Probabilistic Graphical Models
Understanding Why and How
Robotics, Vision and Control
A Probabilistic Perspective

An introduction to the techniques and algorithms of the newest field in robotics.
Probabilistic robotics is a new and growing area in robotics, concerned with perception
and control in the face of uncertainty. Building on the field of mathematical statistics,
probabilistic robotics endows robots with a new level of robustness in real-world
situations. This book introduces the reader to a wealth of techniques and algorithms in
the field. All algorithms are based on a single overarching mathematical foundation.
Each chapter provides example implementations in pseudo code, detailed
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mathematical derivations, discussions from a practitioner's perspective, and extensive
lists of exercises and class projects. The book's Web site, www.probabilisticrobotics.org, has additional material. The book is relevant for anyone involved in robotic
software development and scientific research. It will also be of interest to applied
statisticians and engineers dealing with real-world sensor data.
As a segment of the broader science of automation, robotics has achieved tremendous
progress in recent decades due to the advances in supporting technologies such as
computers, control systems, cameras and electronic vision, as well as micro and
nanotechnology. Prototyping a design helps in determining system parameters, ranges,
and in structuring an overall better system. Robotics is one of the industrial design
fields in which prototyping is crucial for improved functionality. Prototyping of Robotic
Systems: Applications of Design and Implementation provides a framework for
conceptual, theoretical, and applied research in robotic prototyping and its applications.
Covering the prototyping of various robotic systems including the complicated industrial
robots, the tiny and delicate nanorobots, medical robots for disease diagnosis and
treatment, as well as the simple robots for educational purposes, this book is a useful
tool for those in the field of robotics prototyping and as a general reference tool for
those in related fields.
A comprehensive survey of artificial intelligence algorithms and programming
organization for robot systems, combining theoretical rigor and practical applications.
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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.
Suitable for self study Use real examples and real data sets that will be familiar to the
audience Introduction to the bootstrap is included – this is a modern method missing in
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many other books
Reinforcement Learning, second edition
Introduction to AI Robotics, second edition
Introduction to Robotics
Theory Algorithms and Software
Mechanics and Control
Factor Graphs for Robot Perception

The author has maintained two open-source MATLAB Toolboxes for more than 10 years:
one for robotics and one for vision. The key strength of the Toolboxes provide a set of
tools that allow the user to work with real problems, not trivial examples. For the student
the book makes the algorithms accessible, the Toolbox code can be read to gain
understanding, and the examples illustrate how it can be used —instant gratification in
just a couple of lines of MATLAB code. The code can also be the starting point for new
work, for researchers or students, by writing programs based on Toolbox functions, or
modifying the Toolbox code itself. The purpose of this book is to expand on the tutorial
material provided with the toolboxes, add many more examples, and to weave this into a
narrative that covers robotics and computer vision separately and together. The author
shows how complex problems can be decomposed and solved using just a few simple
lines of code, and hopefully to inspire up and coming researchers. The topics covered are
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guided by the real problems observed over many years as a practitioner of both robotics
and computer vision. It is written in a light but informative style, it is easy to read and
absorb, and includes a lot of Matlab examples and figures. The book is a real walk
through the fundamentals of robot kinematics, dynamics and joint level control, then
camera models, image processing, feature extraction and epipolar geometry, and bring it
all together in a visual servo system. Additional material is provided at
http://www.petercorke.com/RVC
Reviews the use of factor graphs for the modeling and solving of large-scale inference
problems in robotics. Factor graphs are introduced as an economical representation
within which to formulate the different inference problems, setting the stage for the
subsequent sections on practical methods to solve them.
Expert coverage of the design and implementation of stateestimation algorithms for
tracking and navigation Estimation with Applications to Tracking and Navigationtreats
the estimation of various quantities from inherentlyinaccurate remote observations. It
explains state estimator designusing a balanced combination of linear systems,
probability, andstatistics. The authors provide a review of the necessary
backgroundmathematical techniques and offer an overview of the basic conceptsin
estimation. They then provide detailed treatments of all themajor issues in estimation
with a focus on applying thesetechniques to real systems. Other features include:
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Problems that apply theoretical material to real-worldapplications In-depth coverage of
the Interacting Multiple Model (IMM)estimator Companion DynaEst(TM) software for
MATLAB(TM) implementation ofKalman filters and IMM estimators Design guidelines
for tracking filters Suitable for graduate engineering students and engineers workingin
remote sensors and tracking, Estimation with Applications toTracking and Navigation
provides expert coverage of thisimportant area.
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.
Proceedings of the 8th International Probabilistic Workshop
Modern Robotics
A Modern Introduction to Probability and Statistics
Estimation with Applications to Tracking and Navigation
Probabilistic Models and Maintenance Methods, Second Edition
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Results from the 2nd International Conference on Robot Intelligence Technology and
Applications
Control Systems Design of Bio-Robotics and Bio-Mechatronics with
Advanced Applications delivers essential and advanced bioengineering
information on the application of control and robotics technologies in
the life sciences. Judging by what we have witnessed so far, this
exciting field of control systems and robotics in bioengineering is
likely to produce revolutionary breakthroughs over the next decade.
While this book is intended for senior undergraduate or graduate
students in both control engineering and biomedical engineering
programs, it will also appeal to medical researchers and practitioners
who want to enhance their quantitative understanding of physiological
processes. Focuses on the engineering and scientific principles
underlying the extraordinary performance of biomedical robotics and
bio-mechatronics Demonstrates the application of principles for
designing corresponding algorithms Presents the latest innovative
approaches to medical diagnostics and procedures, as well as clinical
rehabilitation from the point-of-view of dynamic modeling, system
analysis and control
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The fundamental mathematical tools needed to understand machine
learning include linear algebra, analytic geometry, matrix
decompositions, vector calculus, optimization, probability and
statistics. These topics are traditionally taught in disparate courses,
making it hard for data science or computer science students, or
professionals, to efficiently learn the mathematics. This self-contained
textbook bridges the gap between mathematical and machine learning
texts, introducing the mathematical concepts with a minimum of
prerequisites. It uses these concepts to derive four central machine
learning methods: linear regression, principal component analysis,
Gaussian mixture models and support vector machines. For students
and others with a mathematical background, these derivations provide
a starting point to machine learning texts. For those learning the
mathematics for the first time, the methods help build intuition and
practical experience with applying mathematical concepts. Every
chapter includes worked examples and exercises to test
understanding. Programming tutorials are offered on the book's web
site.
Written for senior level or first year graduate level robotics courses,
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this text includes material from traditional mechanical engineering,
control theoretical material and computer science. It includes
coverage of rigid-body transformations and forward and inverse
positional kinematics.
A modern look at state estimation, targeted at students and
practitioners of robotics, with emphasis on three-dimensional
applications.
Probabilistic Approaches to Robotic Perception
Principles of Robot Motion
An Introduction
Second Annual Workshop on Space Operations Automation and
Robotics (SOAR 1988)
Elements of Robotics
Parallel Robots
The second edition of this handbook provides a state-of-the-art
overview on the various aspects in the rapidly developing field of
robotics. Reaching for the human frontier, robotics is vigorously
engaged in the growing challenges of new emerging domains.
Interacting, exploring, and working with humans, the new generation
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of robots will increasingly touch people and their lives. The credible
prospect of practical robots among humans is the result of the
scientific endeavour of a half a century of robotic developments that
established robotics as a modern scientific discipline. The ongoing
vibrant expansion and strong growth of the field during the last
decade has fueled this second edition of the Springer Handbook of
Robotics. The first edition of the handbook soon became a landmark
in robotics publishing and won the American Association of Publishers
PROSE Award for Excellence in Physical Sciences & Mathematics as
well as the organization’s Award for Engineering & Technology. The
second edition of the handbook, edited by two internationally
renowned scientists with the support of an outstanding team of seven
part editors and more than 200 authors, continues to be an
authoritative reference for robotics researchers, newcomers to the
field, and scholars from related disciplines. The contents have been
restructured to achieve four main objectives: the enlargement of
foundational topics for robotics, the enlightenment of design of
various types of robotic systems, the extension of the treatment on
robots moving in the environment, and the enrichment of advanced
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robotics applications. Further to an extensive update, fifteen new
chapters have been introduced on emerging topics, and a new
generation of authors have joined the handbook’s team. A novel
addition to the second edition is a comprehensive collection of
multimedia references to more than 700 videos, which bring valuable
insight into the contents. The videos can be viewed directly
augmented into the text with a smartphone or tablet using a unique
and specially designed app. Springer Handbook of Robotics
Multimedia Extension Portal: http://handbookofrobotics.org/
A comprehensive introduction to machine learning that uses
probabilistic models and inference as a unifying approach. Today's
Web-enabled deluge of electronic data calls for automated methods of
data analysis. Machine learning provides these, developing methods
that can automatically detect patterns in data and then use the
uncovered patterns to predict future data. This textbook offers a
comprehensive and self-contained introduction to the field of machine
learning, based on a unified, probabilistic approach. The coverage
combines breadth and depth, offering necessary background material
on such topics as probability, optimization, and linear algebra as well
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as discussion of recent developments in the field, including
conditional random fields, L1 regularization, and deep learning. The
book is written in an informal, accessible style, complete with pseudocode for the most important algorithms. All topics are copiously
illustrated with color images and worked examples drawn from such
application domains as biology, text processing, computer vision, and
robotics. Rather than providing a cookbook of different heuristic
methods, the book stresses a principled model-based approach, often
using the language of graphical models to specify models in a concise
and intuitive way. Almost all the models described have been
implemented in a MATLAB software package—PMTK (probabilistic
modeling toolkit)—that is freely available online. The book is suitable
for upper-level undergraduates with an introductory-level college
math background and beginning graduate students.
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
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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.
A general framework for constructing and using probabilistic models
of complex systems that would enable a computer to use available
information for making decisions. Most tasks require a person or an
automated system to reason—to reach conclusions based on available
information. The framework of probabilistic graphical models,
presented in this book, provides a general approach for this task. The
approach is model-based, allowing interpretable models to be
constructed and then manipulated by reasoning algorithms. These
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models can also be learned automatically from data, allowing the
approach to be used in cases where manually constructing a model is
difficult or even impossible. Because uncertainty is an inescapable
aspect of most real-world applications, the book focuses on
probabilistic models, which make the uncertainty explicit and provide
models that are more faithful to reality. Probabilistic Graphical Models
discusses a variety of models, spanning Bayesian networks,
undirected Markov networks, discrete and continuous models, and
extensions to deal with dynamical systems and relational data. For
each class of models, the text describes the three fundamental
cornerstones: representation, inference, and learning, presenting
both basic concepts and advanced techniques. Finally, the book
considers the use of the proposed framework for causal reasoning and
decision making under uncertainty. The main text in each chapter
provides the detailed technical development of the key ideas. Most
chapters also include boxes with additional material: skill boxes,
which describe techniques; case study boxes, which discuss empirical
cases related to the approach described in the text, including
applications in computer vision, robotics, natural language
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understanding, and computational biology; and concept boxes, which
present significant concepts drawn from the material in the chapter.
Instructors (and readers) can group chapters in various combinations,
from core topics to more technically advanced material, to suit their
particular needs.
Robot Dynamics And Control
Simultaneous Localization and Mapping for Mobile Robots:
Introduction and Methods
Machine Learning
Theory, Algorithms, and Implementations
Mathematics, Models, and Methods
Introduction -- Math fundamentals -- Numerical methods -Dynamics -- Optimal estimation -- State estimation -Control -- Perception -- Localization and mapping -- Motion
planning
A broadly accessible introduction to robotics that spans the
most basic concepts and the most novel applications; for
students, teachers, and hobbyists. The Robotics Primer
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offers a broadly accessible introduction to robotics for
students at pre-university and university levels, robot
hobbyists, and anyone interested in this burgeoning field.
The text takes the reader from the most basic concepts
(including perception and movement) to the most novel and
sophisticated applications and topics (humanoids, shapeshifting robots, space robotics), with an emphasis on what
it takes to create autonomous intelligent robot behavior.
The core concepts of robotics are carried through from
fundamental definitions to more complex explanations, all
presented in an engaging, conversational style that will
appeal to readers of different backgrounds. The Robotics
Primer covers such topics as the definition of robotics, the
history of robotics (“Where do Robots Come From?”), robot
components, locomotion, manipulation, sensors, control,
control architectures, representation, behavior (“Making
Your Robot Behave”), navigation, group robotics, learning,
and the future of robotics (and its ethical implications).
To encourage further engagement, experimentation, and course
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and lesson design, The Robotics Primer is accompanied by a
free robot programming exercise workbook that implements
many of the ideas on the book on iRobot platforms. The
Robotics Primer is unique as a principled, pedagogical
treatment of the topic that is accessible to a broad
audience; the only prerequisites are curiosity and
attention. It can be used effectively in an educational
setting or more informally for self-instruction. The
Robotics Primer is a springboard for readers of all
backgrounds—including students taking robotics as an
elective outside the major, graduate students preparing to
specialize in robotics, and K-12 teachers who bring robotics
into their classrooms.
Without proper reliability and maintenance planning, even
the most efficient and seemingly cost-effective designs can
incur enormous expenses due to repeated or catastrophic
failure and subsequent search for the cause. Today’s
engineering students face increasing pressure from
employers, customers, and regulators to produce costPage 20/34
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efficient designs that are less prone to failure and that
are safe and easy to use. The second edition of Reliability
Engineering aims to provide an understanding of reliability
principles and maintenance planning to help accomplish these
goals. This edition expands the treatment of several topics
while maintaining an integrated introductory resource for
the study of reliability evaluation and maintenance
planning. The focus across all of the topics treated is the
use of analytical methods to support the design of
dependable and efficient equipment and the planning for the
servicing of that equipment. The argument is made that
probability models provide an effective vehicle for
portraying and evaluating the variability that is inherent
in the performance and longevity of equipment. With a blend
of mathematical rigor and readability, this book is the
ideal introductory textbook for graduate students and a
useful resource for practising engineers.
As mobile robots become more common in general knowledge and
practices, as opposed to simply in research labs, there is
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an increased need for the introduction and methods to
Simultaneous Localization and Mapping (SLAM) and its
techniques and concepts related to robotics. Simultaneous
Localization and Mapping for Mobile Robots: Introduction and
Methods investigates the complexities of the theory of
probabilistic localization and mapping of mobile robots as
well as providing the most current and concrete
developments. This reference source aims to be useful for
practitioners, graduate and postgraduate students, and
active researchers alike.
A Modern Approach
Fundamental Algorithms in MATLAB
Principles and Techniques
Introduction and Methods
Control Systems Design of Bio-Robotics and Bio-Mechatronics
with Advanced Applications
State Estimation for Robotics
A text that makes the mathematical underpinnings of robot motion
accessible and relates low-level details of implementation to highPage 22/34
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level algorithmic concepts. Robot motion planning has become a
major focus of robotics. Research findings can be applied not only to
robotics but to planning routes on circuit boards, directing digital
actors in computer graphics, robot-assisted surgery and medicine,
and in novel areas such as drug design and protein folding. This text
reflects the great advances that have taken place in the last ten
years, including sensor-based planning, probabalistic planning,
localization and mapping, and motion planning for dynamic and
nonholonomic systems. Its presentation makes the mathematical
underpinnings of robot motion accessible to students of computer
science and engineering, rleating low-level implementation details to
high-level algorithmic concepts.
This book describes the latest research advances, innovations, and
visions in the field of robotics as presented by leading researchers,
engineers, and practitioners from around the world at the 14th
International Conference on Intelligent Autonomous Systems (IAS-14),
held in Shanghai, China in July 2016. The contributions amply
demonstrate that robots, machines and systems are rapidly achieving
intelligence and autonomy, attaining more and more capabilities such
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as mobility and manipulation, sensing and perception, reasoning, and
decision-making. They cover a wide range of research results and
applications, and particular attention is paid to the emerging role of
autonomous robots and intelligent systems in industrial production,
which reflects their maturity and robustness. The contributions were
selected by means of a rigorous peer-review process and highlight
many exciting and visionary ideas that will further galvanize the
research community and spur novel research directions. The series of
biennial IAS conferences, which began in 1986, represents a premiere
event in the field of robotics.
Computer science provides a powerful tool that was virtually unknown
three generations ago. Some of the classical fields of knowledge are
geodesy (surveying), cartography, and geography. Electronics have
revolutionized geodetic methods. Cartography has faced the
dominance of the computer that results in simplified cartographic
products. All three fields make use of basic components such as the
Internet and databases. The Springer Handbook of Geographic
Information is organized in three parts, Basics, Geographic
Information and Applications. Some parts of the basics belong to the
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larger field of computer science. However, the reader gets a
comprehensive view on geographic information because the topics
selected from computer science have a close relation to geographic
information. The Springer Handbook of Geographic Information is
written for scientists at universities and industry as well as advanced
and PhD students.
Artificial Intelligence: A Modern Approach offers the most
comprehensive, up-to-date introduction to the theory and practice of
artificial intelligence. Number one in its field, this textbook is ideal for
one or two-semester, undergraduate or graduate-level courses in
Artificial Intelligence.
A Dynamical Systems Approach
Joyce in the Belly of the Big Truck; Workbook
Reliability Engineering
Introduction to Autonomous Mobile Robots, second edition
Probabilistic Machine Learning
The Robotics Primer
Probabilistic RoboticsMIT Press
The significantly expanded and updated new edition of a widely used text on
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reinforcement learning, one of the most active research areas in artificial intelligence.
Reinforcement learning, one of the most active research areas in artificial intelligence,
is a computational approach to learning whereby an agent tries to maximize the total
amount of reward it receives while interacting with a complex, uncertain environment. In
Reinforcement Learning, Richard Sutton and Andrew Barto provide a clear and simple
account of the field's key ideas and algorithms. This second edition has been
significantly expanded and updated, presenting new topics and updating coverage of
other topics. Like the first edition, this second edition focuses on core online learning
algorithms, with the more mathematical material set off in shaded boxes. Part I covers
as much of reinforcement learning as possible without going beyond the tabular case
for which exact solutions can be found. Many algorithms presented in this part are new
to the second edition, including UCB, Expected Sarsa, and Double Learning. Part II
extends these ideas to function approximation, with new sections on such topics as
artificial neural networks and the Fourier basis, and offers expanded treatment of offpolicy learning and policy-gradient methods. Part III has new chapters on reinforcement
learning's relationships to psychology and neuroscience, as well as an updated casestudies chapter including AlphaGo and AlphaGo Zero, Atari game playing, and IBM
Watson's wagering strategy. The final chapter discusses the future societal impacts of
reinforcement learning.
This open access book bridges the gap between playing with robots in school and
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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 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.
A detailed and up-to-date introduction to machine learning, presented through the
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unifying lens of probabilistic modeling and Bayesian decision theory. This book offers a
detailed and up-to-date introduction to machine learning (including deep learning)
through the unifying lens of probabilistic modeling and Bayesian decision theory. The
book covers mathematical background (including linear algebra and optimization), basic
supervised learning (including linear and logistic regression and deep neural networks),
as well as more advanced topics (including transfer learning and unsupervised
learning). End-of-chapter exercises allow students to apply what they have learned, and
an appendix covers notation. Probabilistic Machine Learning grew out of the author’s
2012 book, Machine Learning: A Probabilistic Perspective. More than just a simple
update, this is a completely new book that reflects the dramatic developments in the
field since 2012, most notably deep learning. In addition, the new book is accompanied
by online Python code, using libraries such as scikit-learn, JAX, PyTorch, and
Tensorflow, which can be used to reproduce nearly all the figures; this code can be run
inside a web browser using cloud-based notebooks, and provides a practical
complement to the theoretical topics discussed in the book. This introductory text will be
followed by a sequel that covers more advanced topics, taking the same probabilistic
approach.
Probabilistic Robotics
Springer Handbook of Geographic Information
Applications of Design and Implementation
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Mobile Robotics
Prototyping of Robotic Systems: Applications of Design and Implementation
Mathematics for Machine Learning

The second edition of a comprehensive introduction to all aspects of mobile
robotics, from algorithms to mechanisms. Mobile robots range from the Mars
Pathfinder mission's teleoperated Sojourner to the cleaning robots in the Paris
Metro. This text offers students and other interested readers an introduction to
the fundamentals of mobile robotics, spanning the mechanical, motor, sensory,
perceptual, and cognitive layers the field comprises. The text focuses on
mobility itself, offering an overview of the mechanisms that allow a mobile
robot to move through a real world environment to perform its tasks, including
locomotion, sensing, localization, and motion planning. It synthesizes material
from such fields as kinematics, control theory, signal analysis, computer vision,
information theory, artificial intelligence, and probability theory. The book
presents the techniques and technology that enable mobility in a series of
interacting modules. Each chapter treats a different aspect of mobility, as the
book moves from low-level to high-level details. It covers all aspects of mobile
robotics, including software and hardware design considerations, related
technologies, and algorithmic techniques. This second edition has been revised
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and updated throughout, with 130 pages of new material on such topics as
locomotion, perception, localization, and planning and navigation. Problem sets
have been added at the end of each chapter. Bringing together all aspects of
mobile robotics into one volume, Introduction to Autonomous Mobile Robots
can serve as a textbook or a working tool for beginning practitioners.
Curriculum developed by Dr. Robert King, Colorado School of Mines, and Dr.
James Conrad, University of North Carolina-Charlotte, to accompany the
National Instruments LabVIEW Robotics Starter Kit, are available. Included are
13 (6 by Dr. King and 7 by Dr. Conrad) laboratory exercises for using the
LabVIEW Robotics Starter Kit to teach mobile robotics concepts.
Methods by which robots can learn control laws that enable real-time reactivity
using dynamical systems; with applications and exercises. This book presents a
wealth of machine learning techniques to make the control of robots more
flexible and safe when interacting with humans. It introduces a set of control
laws that enable reactivity using dynamical systems, a widely used method for
solving motion-planning problems in robotics. These control approaches can
replan in milliseconds to adapt to new environmental constraints and offer safe
and compliant control of forces in contact. The techniques offer theoretical
advantages, including convergence to a goal, non-penetration of obstacles,
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and passivity. The coverage of learning begins with low-level control
parameters and progresses to higher-level competencies composed of
combinations of skills. Learning for Adaptive and Reactive Robot Control is
designed for graduate-level courses in robotics, with chapters that proceed
from fundamentals to more advanced content. Techniques covered include
learning from demonstration, optimization, and reinforcement learning, and
using dynamical systems in learning control laws, trajectory planning, and
methods for compliant and force control . Features for teaching in each
chapter: • applications, which range from arm manipulators to whole-body
control of humanoid robots; • pencil-and-paper and programming exercises; •
lecture videos, slides, and MATLAB code examples available on the author’s
website . • an eTextbook platform website offering protected material[EPS2]
for instructors including solutions.
Want to develop novel robot applications, but don’t know how to write a
mapping or object-recognition system? You’re not alone, but you’re certainly
not without help. By combining real-world examples with valuable knowledge
from the Robot Operating System (ROS) community, this practical book
provides a set of motivating recipes for solving specific robotics use cases.
Ideal for enthusiasts, from students in robotics clubs to professional robotics
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scientists and engineers, each recipe describes a complete solution using ROS
open source libraries and tools. You’ll learn how to complete tasks described in
the recipes, as well as how to configure and recombine components for other
tasks. If you’re familiar with Python, you’re ready to go. Learn fundamentals,
including key ROS concepts, tools, and patterns Program robots that perform
an increasingly complex set of behaviors, using the powerful packages in ROS
See how to easily add perception and navigation abilities to your robots
Integrate your own sensors, actuators, software libraries, and even a whole
robot into the ROS ecosystem Learn tips and tricks for using ROS tools and
community resources, debugging robot behavior, and using C++ in ROS
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 segment of the machine. It also presents the technologies for
cognitive reasoning, social interaction with humans, behavior generation,
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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.
Robotic Mapping and Exploration
Artificial Intelligence
A Practical Introduction to the Robot Operating System
Mathematical Methods and Algorithms for Signal Processing
Planning Algorithms
Springer Handbook of Robotics
A modern and unified treatment of the mechanics, planning, and control of
robots, suitable for a first course in robotics.
Learning for Adaptive and Reactive Robot Control
Intelligent Autonomous Systems 14
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Robotics
Proceedings of the 14th International Conference IAS-14
Programming Robots with ROS
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