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C6B5F6 - VALENTINE JAMARI
Distributed robotics is an interdisciplinary
and rapidly growing area, combining research in computer science, communication and control systems, and electrical
and mechanical engineering. Distributed
robotic systems can autonomously solve
complex problems while operating in highly unstructured real-world environments.
They are expected to play a major role in
addressing future societal needs, for example, by improving environmental impact assessment, food supply, transportation,
manufacturing, security, and emergency
and rescue services. The goal of the International Symposium on Distributed Autonomous Robotic Systems (DARS) is to provide a forum for scientiﬁc advances in the
theory and practice of distributed autonomous robotic systems. This volume of proceedings include 47 original contributions
presented at the 13th International Symposium on Distributed Autonomous Robotic
Systems (DARS 2016), which was held at
the Natural History Museum in London, UK,
from November 7th to 9th, 2016. The selected papers in this volume are authored
by leading researchers from around the
world, thereby providing a broad coverage
and perspective of the state-of-the-art
technologies, algorithms, system architectures, and applications in distributed robotic systems. The book is organized into seven parts, representative of critical longterm and emerging research thrusts in the
multi-robot community: Distributed Coverage and Exploration; Multi-Robot Control;
Multi-Robot Estimation; Multi-Robot Planning; Modular Robots and Smart Materials;
Swarm Robotics; and Multi-Robot Systems
in Applications.
Learn how to build physical computing systems using BeagleBone Black and Python
About This Book Get to grips with the fundamentals of BeagleBone Leverage Python
scripts to program BeagleBone for your requirements Build four exciting projects,
from home automation to a tele-controlled
robot Who This Book Is For This book is intended for hobbyists and consumers who
wish to create impressive projects using
BeagleBone. You must be familiar with
Python programming. What You Will Learn
Program on BeagleBone Black using

Python Interface sensors and actuators to
BeagleBone Black Build your own real-time
physical computing systems Connect physical computing systems to cloud servers
Build your own home automation and
home security system Build your own tele-controlled robot with real-time video
streaming In Detail BeagleBone is a low
cost, community-supported development
platform to develop a variety of electronic
projects. This book will introduce you to
BeagleBone and get you building fun, cool,
and innovative projects with it. Start with
the speciﬁcations of BeagleBone Black and
its operating systems, then get to grips
with the GPIOs available in BeagleBone
Black. Work through four types of exciting
projects: building real-time physical computing systems, home automation, image
processing for a security system, and building your own tele-controlled robot and
learn the fundamentals of a variety of projects in a single book. By the end of this
book, you will be able to write code for
BeagleBone in order to operate hardware
and impart decision-making capabilities
with the help of eﬃcient coding in Python.
Style and approach This book is a step by
step guide that will walk you through the
fundamentals of building diﬀerent projects
using BeagleBone Black.
Many companies now oﬀer robots geared
to the casual electronics hobbyist. This consumer guide helps readers to ﬁnd the right
robot, whether it's too hard to assemble or
too easy to be challenging.
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 cutting-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 case-studies Contains
contributions from leading experts in the
ﬁeld
This book constitutes the refereed proceedings of the 14th Conference on Advances
in Autonomous Robotics, TAROS 2013,
held in Oxford, UK, in August 2013. The 36
revised full papers presented together
with 25 extended abstracts were carefully
reviewed and selected from 89 submissions. The papers cover various topics
such as artiﬁcial intelligence, bio-inspired
and aerial robotics, computer vision, control, humanoid and robotic arm, swarm
robotics, veriﬁcation and ethics.
★★★★★LEARNING STARTS WITH VIEWING
THE WORLD DIFFERENTLY.★★★★★ Knowledge ﬂow — A mobile learning platform
provides Apps and Books. Knowledge ﬂow
provides learning book of Automation and
Robotics. Automation use control systems
consist of instrumentation, human interface and communication. This book of
robotics deals with design, operation and
construction of robots. This robotics book
introduces essential reference with detailed illustrations for automation and
robotics whether engineering students,
teachers or professionals across the world.
Contents: 1. Introduction to Automation
and Robotics 2. Applications of Robots 3.
Basic Structure of Robots 4. Control Loops
of Robotic Systems 5. Hydraulic Systems
6. Direct Kinematic Analysis 7. Principles
of DH Method 8. Principles of Quaternion
9. Programming of Robots 10. Sensors of
Robots
In this book, a generic model in as far as
possible mathematical closed-formis developed that predicts the behavior of large
self-organizing robot groups (robot swarms) based on their control algorithm. In addition, an extensive subsumption of the relatively young and distinctive interdiscipli-
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nary research ﬁeld of swarm robotics is
emphasized. The connection to many related ﬁelds is highlighted and the concepts
and methods borrowed from these ﬁelds
are described shortly.
Rescue Robotics presents the most signiﬁcant ﬁndings of the DDT Project on robots
and systems for urban search and rescue.
This project was launched by the Japanese
government in 2002 with the aim of applying a wide variety of robotics technologies
to ﬁnd a solution to the problem of disaster response, especially urban search and
rescue in large-scale earthquakes. From
2002 to 2007 more than 100 researchers
took part in the DDT Project, coming from
a wide spectrum of research and development to make up four research groups: Aerial Robot Systems MU (Mission Unit), Information Infrastructure System MU, In-Rubble Robot System MU, and On-Rubble
Robot System MU. This book discusses
their development and testing of various
robotic systems and technologies such as
serpentine robots, traced vehicles, intelligent human interface and data processing, as well as analysing and verifying the
results of these experiments. Rescue
Robotics will be of interest to researchers
and students, but will also prove useful for
emergency response personnel. It oﬀers
an insight into the state of the art of rescue robotics and its readers will beneﬁt
from a knowledge of the advanced technologies involved in this ﬁeld.
The ﬁrst compendium on robotic art of its
kind, this book explores the integration of
robots into human society and our attitudes, fears and hopes in a world shared
with autonomous machines. It raises questions about the beneﬁts, risks and ethics
of the transformative changes to society
that are the consequence of robots taking
on new roles alongside humans. It takes
the reader on a journey into the world of
the strange, the beautiful, the uncanny
and the daring – and into the minds and
works of some of the world’s most proliﬁc
creators of robotic art. Oﬀering an in-depth look at robotic art from the viewpoints of artists, engineers and scientists,
it presents outstanding works of contemporary robotic art and brings together for the
ﬁrst time some of the most inﬂuential
artists in this area in the last three decades. Starting from a historical review,
this transdisciplinary work explores the
nexus between robotic research and the
arts and examines the diversity of robotic
art, the encounter with robotic otherness,
machine embodiment and human–robot interaction. Stories of diﬃculties, pitfalls and
successes are recalled, characterising the
multifaceted collaborations across the di-
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verse disciplines required to create robotic
art. Although the book is primarily targeted towards researchers, artists and students in robotics, computer science and
the arts, its accessible style appeals to anyone intrigued by robots and the arts.
The emergence of wireless robotic systems has provided new perspectives on
technology. With the combination of disciplines such as robotic systems, ad hoc networking, telecommunications and more,
mobile ad hoc robots have proven essential in aiding future possibilities of technology. Mobile Ad Hoc Robots and Wireless
Robotic Systems: Design and Implementation aims to introduce robotic theories,
wireless technologies, and routing applications involved in the development of mobile ad hoc robots. This reference source
brings together topics on the communication and control of network ad hoc robots,
describing how they work together to carry out coordinated functions.
This book is for you if you are a young
robotics enthusiast interested in robotics
programming and design with the ROBOTIS PLAY700 kit, or if you are an adult investigating the possible use of the
PLAY700 kit to help children learn about
robotics programming and design. The
reader is introduced to fundamental concepts in several areas: mechanical design
concepts, computer programming, robot
control, inter-device communications and
multimedia programming for richer story
telling. This book consists of 5 chapters: 1)
Chapter 1 presents foundational concepts
regarding the system design approach
used by ROBOTIS in creating its educational kits and the Sense-Think-Act paradigm
used in developing the contents of this
book. 2) Chapter 2 describes the hardware
characteristics of the PLAY700 kit and how
to use the ROBOTIS MANAGER software
tool using a "Basic Bot" design. 3) Chapter
3 is a substantial chapter (70 pages) providing a gradual but in-depth tutorial
about applications of the R+TASK and
R+m.PLAY700 software tools using two
robot designs - "Spinning Top" and "Car
Bot." Topics included autonomous-behavior and remote-control algorithms, communication and multimedia programming
techniques. PC and Mobile uses of the
TASK tool will be shown. 4) Chapter 4 is also another substantial chapter (38 pages)
mirroring the instructional approach and
topics developed in Chapter 3 but now using the R+SCRATCH/SCRATCH 2 tool chain
and its event programming features. 5)
Chapter 5 presents selected mechanical
design concepts such as gear functionality
and 4-bar linkages which are inherent in
the mechanical components provided in
the PLAY700 kit. The author's goal is to
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help students understand the mechanical
design concepts represented in the original example robots, and be creative in
their own robot designs by showcasing simple but eﬀective robot design extensions.
Chapters 2 through 5 also provide appropriate source codes and tutorial videos to
illustrate the presented concepts, along
with review questions to help students
master learned materials. Please visit cntrobotics.com/playbook for download links
to the source codes and tutorial videos.
This book brings together some recent advances and development in robotics. In 12
chapters, written by experts and researchers in respective ﬁelds, the book presents
some up-to-date research ideas and ﬁndings in a wide range of robotics, including
the design, modeling, control, learning, interaction, and navigation of robots. From
an application perspective, the book covers UAVs, USVs, mobile robots, humanoid
robots, graspers, and underwater robots.
The unique text oﬀers practical guidance
to graduate students and researchers in research and applications in the ﬁeld of
robotics.
Create end-to-end systems that can power
robots with artiﬁcial vision and deep learning techniques Key FeaturesStudy ROS,
the main development framework for
robotics, in detailLearn all about convolutional neural networks, recurrent neural
networks, and roboticsCreate a chatbot to
interact with the robotBook Description Artiﬁcial Vision and Language Processing for
Robotics begins by discussing the theory
behind robots. You'll compare diﬀerent
methods used to work with robots and explore computer vision, its algorithms, and
limits. You'll then learn how to control the
robot with natural language processing
commands. You'll study Word2Vec and
GloVe embedding techniques, non-numeric data, recurrent neural network (RNNs),
and their advanced models. You'll create a
simple Word2Vec model with Keras, as
well as build a convolutional neural network (CNN) and improve it with data augmentation and transfer learning. You'll
study the ROS and build a conversational
agent to manage your robot. You'll also integrate your agent with the ROS and convert an image to text and text to speech.
You'll learn to build an object recognition
system using a video. By the end of this
book, you'll have the skills you need to
build a functional application that can integrate with a ROS to extract useful information about your environment. What you
will learnExplore the ROS and build a basic
robotic systemUnderstand the architecture
of neural networksIdentify conversation intents with NLP techniquesLearn and use
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the embedding with Word2Vec and GloVeBuild a basic CNN and improve it using
generative modelsUse deep learning to implement artiﬁcial intelligence(AI)and object
recognitionDevelop a simple object recognition system using CNNsIntegrate AI with
ROS to enable your robot to recognize objectsWho this book is for Artiﬁcial Vision
and Language Processing for Robotics is
for robotics engineers who want to learn
how to integrate computer vision and
deep learning techniques to create complete robotic systems. It will prove beneﬁcial to you if you have working knowledge
of Python and a background in deep learning. Knowledge of the ROS is a plus.
Based on the author’s wide-ranging experience as a robot user, supplier and consultant, Implementation of Robot Systems
will enable you to approach the use of
robots in your plant or facility armed with
the right knowledge base and awareness
of critical factors to take into account. This
book starts with the basics of typical applications and robot capabilities before covering all stages of successful robot integration. Potential problems and pitfalls are
ﬂagged and worked through so that you
can learn from others’ mistakes and plan
proactively with possible issues in mind.
Taking in content from the author’s graduate level teaching of automation and
robotics for engineering in business and
his consultancy as part of a UK Government program to help companies advance
their technologies and practices in the
area, Implementation of Robot Systems
blends technical information with critical
ﬁnancial and business considerations to
help you stay ahead of the competition. Includes case studies of typical robot capabilities and use across a range of industries,
with real-world installation examples and
problems encountered Provides step-bystep coverage of the various stages required to achieve successful implementation, including system design, ﬁnancial
justiﬁcation, working with suppliers and
project management Oﬀers no-nonsense
advice on the pitfalls and issues to anticipate, along with guidance on how to avoid
or resolve them for cost and time-eﬀective
solutions
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 methodolo-
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gies 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 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.
With the increasing applications of intelligent robotic systems in various ?elds, the sign and control of these systems have increasingly attracted interest from researchers. This edited book entitled “Design and
Control of Intelligent Robotic Systems” in
the book series of “Studies in Computational Intelligence” is a collection of some advanced research on design and control of
intelligent robots. The works presented
range in scope from design methodologies
to robot development. Various design approaches and al- rithms, such as evolutionary computation, neural networks, fuzzy
logic, learning, etc. are included. We also
would like to mention that most studies reported in this book have been implemented in physical systems. An overview on
the applications of computational intelligence in bio-inspired robotics is given in
Chapter 1 by M. Begum and F. Karray, with
highlights of the recent progress in bio-inspired robotics research and a focus on
the usage of computational intelligence
tools to design human-like cognitive abilities in the robotic systems. In Chapter 2,
Lisa L. Grant and Ganesh K. Venayagamoorthy present greedy search, particle
swarm optimization and fuzzy logic based
strategies for navigating a swarm of robots
for target search in a hazardous environment, with potential applications in high-risk tasks such as disaster recovery and
hazardous material detection.
A beyond human knowledge and reach,
robotics is strongly involved in tackling
challenges of new emerging multidiscipli-
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nary ﬁelds. Together with humans, robots
are busy exploring and working on the
new generation of ideas and problems
whose solution is otherwise impossible to
ﬁnd. The future is near when robots will
sense, smell and touch people and their
lives. Behind this practical aspect of human-robotics, there is a half a century
spanned robotics research, which transformed robotics into a modern science.
The Advances in Robotics and Virtual Reality is a compilation of emerging application
areas of robotics. The book covers robotics
role in medicine, space exploration and also explains the role of virtual reality as a
non-destructive test bed which constitutes
a premise of further advances towards
new challenges in robotics. This book, edited by two famous scientists with the support of an outstanding team of ﬁfteen authors, is a well suited reference for
robotics researchers and scholars from related disciplines such as computer graphics, virtual simulation, surgery, biomechanics and neuroscience.
Within the sphere of children's learning
and play, the concept of robot and the application of actual robots are undergoing a
dramatic expansion. Here the term "robot"
refers to a growing range of interactive devices-including toys, pets, assistants to the
disabled, and overtly educational tools-which are being used in ways that are expected to have profound and beneﬁcial
eﬀects on how our children develop and
grow. Robots for Kids: Exploring New Technologies for Learning opens with contributions from leading designers and researchers, each oﬀering a unique perspective into the challenge of developing robots speciﬁcally for children. The second part is devoted to the stories of educators who work
with children using these devices, exploring new applications and mapping their impact. Throughout the book, essays by children are included that discuss their ﬁrst-hand experiences and ideas about robots.
This is an engaging, entertaining, and insightful book for a broad audience, including HCI, AI, and robotics researchers in
business and academia, new media and
consumer product developers, robotics
hobbyists, toy designers, teachers, and education researchers. * contributions by
leaders in the ﬁelds of human-computer interaction and robotics * product development stories told by leading designers and
researchers in organizations such as Microsoft, MIT Media Lab, Disney, and Sony *
product application stories told by educators who are making robots a central part
of kids' learning experiences, both in and
out of the classroom * essays by kids-some, users of robotic technology, and
others, designers in their own right
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This volume describes new frontiers in
medical and service robotics in the light of
recent developments in technology to advance robot design and implementation. In
particular, the work looks at advances in
design, development and implementation
of contemporary surgical, rehabilitation
and biorobots. Surgical robots allow surgeons greater access to areas under operation using more precise and less invasive
methods. Rehabilitation robots facilitate
and support the lives of the inﬁrm, elderly
people, or those with dysfunction of body
parts aﬀecting movement. These robots
are also used for rehabilitation and related
procedures, such as training and therapy.
Biorobots are designed to imitate the cognition of humans and animals. The need to
substitute humans working on delicate,
tiresome and monotonous tasks, or working with potentially health-damaging toxic
materials, requires intelligent, high-performance service robots with the ability to cooperate, advanced communication and sophisticated perception and cognitive capabilities. Progress in this ﬁeld is fast and results need to be disseminated to stimulate
both practical applications and further research. Thus, these papers are a valuable
addition to existing literature.
This book illustrates basic principles, along
with the development of the advanced algorithms, to realize smart robotic systems.
It speaks to strategies by which a robot
(manipulators, mobile robot, quadrotor)
can learn its own kinematics and dynamics
from data. In this context, two major issues have been dealt with; namely, stability of the systems and experimental validations. Learning algorithms and techniques
as covered in this book easily extend to
other robotic systems as well. The book
contains MATLAB- based examples and c-codes under robot operating systems
(ROS) for experimental validation so that
readers can replicate these algorithms in
robotics platforms.
In Exploring Robotic Minds: Actions, Symbols, and Consciousness as Self-Organizing
Dynamic Phenomena, Jun Tani sets out to
answer an essential and tantalizing question: How do our minds work? By providing
an overview of his "synthetic neurorobotics" project, Tani reveals how symbols and concepts that represent the world
can emerge in a neurodynamic structure--iterative interactions between the
top-down subjective view, which proactively acts on the world, and the bottom-up
recognition of the resultant perceptual reality. He argues that nontrivial problems of
consciousness and free will could be addressed through structural understanding
of such iterative, conﬂicting interactions
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between the top-down and the bottom-up
pathways. A wide range of readers will enjoy this wonderful journey of the mind and
will follow the author on interdisciplinary
discussions that span neuroscience, dynamical systems theories, robotics, and
phenomenology. The book also includes
many ﬁgures, as well as a link to videos of
Tani's exciting robotic experiments.
This book constitutes the proceedings of
the First International Conference on
Biomimetic and Biohybrid Systems, Living
Machines 2012, held in Barcelona, Spain,
in July 2012. The 28 full papers and 33 extended abstracts presented in this volume
were carefully reviewed and selected for inclusion in this book. The conference addresses themes related to the development of future real-world technologies
which will depend strongly on our understanding and harnessing of the principles
underlying living systems and the ﬂow of
communication signals between living and
artiﬁcial systems.
This book is the ﬁfth volume in the successful book series Robot Operating System:
The Complete Reference. The objective of
the book is to provide the reader with comprehensive coverage on the Robot Operating System (ROS), which is currently considered to be the primary development
framework for robotics applications, and
the latest trends and contributing systems.
The content is divided into six parts. Pat I
presents for the ﬁrst time the emerging
ROS 2.0 framework, while Part II focuses
on multi-robot systems, namely on SLAM
and Swarm coordination. Part III provides
two chapters on autonomous systems,
namely self-driving cars and unmanned aerial systems. In turn, Part IV addresses the
contributions of simulation frameworks for
ROS. In Part V, two chapters explore robotic manipulators and legged robots. Finally,
Part VI presents emerging topics in monocular SLAM and a chapter on fault tolerance
systems for ROS. Given its scope, the book
will oﬀer a valuable companion for ROS
users and developers, helping them deepen their knowledge of ROS capabilities and
features.
This book presents foundational robotics
concepts using the ROBOTIS BIOLOID and
OpenCM-904 robotic systems, and is suitable as a curriculum for a ﬁrst course in
robotics for undergraduate students or a
self-learner. It covers wheel-based robots,
as well as walking robots. Although it uses
the standard "Sense, Think, Act" approach,
communications (bot-to-bot and PC-to-bot)
programming concepts are treated in
more depth (wired and wireless ZigBee/BlueTooth). Algorithms are developed
and described via ROBOTIS' proprietary
RoboPlus IDE, as well as the more open Ar-
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duino-based Embedded C environments.
Additionally, web-based multimedia materials are used for illustrating robotics concepts, code implementations and videos of
actual resulting robot behaviors. Advanced
sensor interfacing for gyroscope, inertial
measuring unit, foot pressure sensor and
color camera are also demonstrated.
Papers from a ﬂagship conference reﬂect
the latest developments in the ﬁeld, including work in such rapidly advancing areas
as human-robot interaction and formal
methods. Robotics: Science and Systems
VIII spans a wide spectrum of robotics,
bringing together contributions from researchers working on the mathematical
foundations of robotics, robotics applications, and analysis of robotics systems.
This volume presents the proceedings of
the eighth annual Robotics: Science and
Systems (RSS) conference, held in July
2012 at the University of Sydney. The contributions reﬂect the exciting diversity of
the ﬁeld, presenting the best, the newest,
and the most challenging work on such topics as mechanisms, kinematics, dynamics
and control, human-robot interaction and
human-centered systems, distributed systems, mobile systems and mobility, manipulation, ﬁeld robotics, medical robotics, biological robotics, robot perception, and estimation and learning in robotic systems.
The conference and its proceedings reﬂect
not only the tremendous growth of
robotics as a discipline but also the desire
in the robotics community for a ﬂagship
event at which the best of the research in
the ﬁeld can be presented.
Here is a comprehensive presentation of
methodology for the design and synthesis
of an intelligent complex robotic system,
connecting formal tools from discrete system theory, artiﬁcial intelligence, neural
network, and fuzzy logic. The necessary
methods for solving real time action planning, coordination and control problems are
described. A notable chapter presents a
new approach to intelligent robotic agent
control acting in a realworld environment
based on a lifelong learning approach combining cognitive and reactive capabilities.
Another key feature is the homogeneous
description of all solutions and methods
based on system theory formalism.
Microbiorobotics is a new engineering discipline that inherently involves a multidisciplinary approach (mechanical engineering,
cellular biology, mathematical modeling,
control systems, synthetic biology, etc).
Building robotics system in the micro scale
is an engineering task that has resulted in
many important applications, ranging from
micromanufacturing techniques to cellular
manipulation. However, it is also a very
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challenging engineering task. One of the
reasons is because many engineering
ideas and principles that are used in larger
scales do not scale well to the micro-scale.
For example, locomotion principles in a
ﬂuid do not function in the same way, and
the use of rotational motors is impractical
because of the diﬃculty of building of the
required components. Microrobotics is an
area that is acknowledged to have massive potential in applications from
medicine to manufacturing. This book introduces an inter-disciplinary readership to
the toolkit that micro-organisms oﬀer to
micro-engineering The design of robots,
sensors and actuators faces a range of techology challenges at the micro-scale. This
book shows how biological techniques and
materials can be used to meet these challenges World-class multi-disciplanry editors and contributors leverage insights
from engineering, mathematical modeling
and the life sciences – creating a novel
toolkit for microrobotics
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.
The behavior of a certain class of hybrid
robotic systems can be expressed using
formal languages. In this work, we show
how languages can be generated from discrete abstractions of such hybrid systems;
that these languages are regular; and they
belong to the star free (SF) class of the
Sub-regular hierarchy. Planning and control of hybrid systems is typically diﬃcult
due to the computational cost involved in
predicting the system's future states,
since the states can take inﬁnite values
while evolving along the trajectories of
continuous dynamics. A discrete abstrac-
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tion of the hybrid system can reduce these
values to a ﬁnite number, thereby fascilitating the solution to the reachability
problem. Abstraction enables us to focus
on planning the system's overall behavior
through controller sequences observed in
the abstract system, instead of dealing
with the dynamics associated with each
controller. The constraints between controllers enable or disable their temporal sequencing. Similarity of these constraints
with those found in formal language theory, allows us to express controller sequences as strings of symbols forming a
formal language. A formal language analysis of hybrid systems provides an approach for automatic planning and control
design synthesis in single and multi-agent
robotic systems. The class of hybrid systems considered in this work have convergent continuous dynamics with parameterized attractors. We model a robot as a hybrid system, and abstract the hybrid system to a discrete transition system. Plans
of controller sequences generated on the
transition system are implementable on
the hybrid system because of a (weak) bisimulation established between the two systems. Constraints are identiﬁed between
controllers, that aﬀect their sequencing,
with each constraint forming a sub-regular
class of controller sequences. Intersection
of these languages yield (sub)regular
robotic languages that express the overall
behavior of the underlying hybrid system.
Other models of robot (motion) control
such as motion description languages and
linear temporal logics generate regular
and omega-regular languages respectively. Subregular languages, generated by
our classes of hybrid systems, oﬀer structure that can be exploited to operate on
system representations in a way that
reigns in the complexity of the outcome.
The technical contribution of this work in
the ﬁeld of analysis of hybrid systems is
that it identiﬁes classes of hybrid robotic
systems that can be abstracted so that
their overall behavior can be described using subregular languages, and characterizes these languages within the Chomsky
hierarchy. This work contributes also to
the formal language community by deﬁning a new class of subregular languages,
called the tier-based strictly local languages, which captures long-distance constraints between symbols. The tier-based
language models have existed in phonology, especially in the form of autosegmental patterns. However, these models have
primarily dealt with expressing certain
phonological patterns on tiers, instead of
analyzing the tiers, as our work does here.
This work opens ventures for exploring
learning of the regular robotic languages
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by using phonological learners. In addition,
cooperative behaviors between homogeneous and heterogeneous robots, by performing intersection of their regular robotic languages, can be looked into as future
work. Formal language theory also oﬀers
algebraic tools for analysis of the languages and automata, which can be explored for studying optimal plans of hybrid
system behavior, and can aid in composing and decomposing languages.
The DREAM II(TM) (School Set) programmable robotic kit was released by
ROBOTIS(R) in Spring 2018 for the USA
market with a cost around $220 US. It is recommended for users at age 8 or older. It
comes with instructions to build 23 programmable robot examples and it can be
interfaced with two free popular programming tools: 1) The ﬁrst interface uses a
ROBOTIS tool called TASK(TM) which can
generate machine code that runs on the
robot controller CM-150 allowing it to interact with its built-in NIR sensors and miniature speaker, along with a variety of external actuators and sensors. These TASK
codes can be developed on MS Windows(R) platforms or on iOS(R) and Android(R) mobile devices, and they can be
deployed via USB (wired) or Bluetooth(R).
2) The second interface uses the Oﬀ-Line
version of MIT's SCRATCH(R) 2 software to
combine the power and multimedia services of a Windows PC with a direct control
of the robot controller CM-150 via USB
(wired) or Bluetooth and a helper application named R]SCRATCH, provided by
ROBOTIS. This book is for you if you are a
young robotics enthusiast looking at
achieving on your own a ﬁrm foundation in
robotics design and programming, or if
you are an adult investigating the possible
use of the DREAM II School Set to help children learn about robotics programming
and design. This book will show that this
kit can be quite a versatile tool to introduce students from 8 to 12 years old to
fundamental concepts in several areas:
mechanical design, computer programming, robot control, inter-device commu-nications and multimedia programming for
richer story telling. This book consists of 6
chapters: 1) Chapter 1 presents an
overview of the DREAM II system and its relationship with the SMART III system. The
Sense-Think-Act paradigm used in developing the contents of this book is also described in this chapter. 2) Chapter 2 describes the hardware and software capabilities of the complete DREAM II system and
shows how to get started with the School
Set on Windows PCs as well as on Mobile
Devices. This chapter also shows how to
use the ROBOTIS MANAGER software tool
using a basic wheeled robot design. 3)
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Chapter 3 is a substantial chapter providing a gradual but in-depth tutorial about
applications of the R+TASK software tool
using three robot designs - "Avoider/Follower," "TriCycle" and "Dowel Scanner." Topics included autonomous-behavior and remote-control algorithms, communications
and audio programming techniques. PC
and Mobile uses of the TASK tool are developed in this chapter. 4) Chapter 4 is also
another substantial chapter mirroring the
instructional approach and topics devel-oped in Chapter 3 but now using the
R+SCRATCH/SCRATCH 2 tool chain and its
multimedia and event programming features. 5) Chapter 5 presents mechanical
design concepts inherent in the mechanical components provided in Level 1 of the
"complete" DREAM II system (i.e. non-programmable), with the goal of helping students understand the mechanical design
concepts represented in the provided Level 1 example robots and be creative in
their own robot designs by showcasing additional mechanical concepts and robot designs. 6) Chapter 6 provides a closer look
at select programmable robots provided in
the School Set (i.e. Levels 2 and 3) to explain their hardware/software features and
to oﬀer suggestions to expand some selected robots beyond their original designs or
solutions. This book also provides appropriate source codes and tutorial videos (via
YouTube(R)) to illustrate the presented
concepts, along with review questions to
help students master learned materials.
Please
visit
www.cntrobotics.com/dreambook for access options to the source codes and tutorial videos.
The principal chapters of this book form a
collection of technical articles sp- ning
many areas of research in robotics, these
are followed by a set of short r- iniscences
and tributes written by former students of
Professor George A. Bekey. Professor
Bekey, a pioneer in robotics, retired from
the University of Southern C- ifornia (USC)
in 2002 after serving on its faculty for forty
years. He maintains an association with
USC as University Professor Emeritus. Professor Bekey turned 80 in June 2008 - this
is his Festschrift. As one of Professor
Bekey’s former students, it has been my
privilege to know him for many years. This
book represents the collective warm feelings of his former students, who remember their association with him in the fondest terms. Part I of this book is composed
of technical chapters representing threads
of active robotics research knitted loosely
together. In many cases the themes of the
chapters have their origins in the work the
authors did when they were graduate students with Professor Bekey. These
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chapters are written for the reader interested in a sampling of modern research in
Autonomous Robots. It is my hope that, for
the serious reader, these chapters will
serve as invitations to explore the ?eld via
further reading and research.
This 2nd edition textbook has been expanded to include of 175 additional pages
of additional content, created in response
to readers feedback, as well as to new
hardware and software releases. The book
presents foundational robotics concepts using the ROBOTIS BIOLOID and
OpenCM-904 robotic systems, and is suitable as a curriculum for a ﬁrst course in
robotics for undergraduate students or a
self-learner. It covers wheel-based robots,
as well as walking robots. Although it uses
the standard “Sense, Think, Act” approach, communications (bot-to-bot and
PC-to-bot) programming concepts are
treated in more depth (wired and wireless
ZigBee/BlueTooth). Algorithms are developed and described via ROBOTIS’ proprietary RoboPlus IDE, as well as the more
open Arduino-based Embedded C environments. Additionally, a vast array of web-based multimedia materials are used for
illustrating robotics concepts, code implementations and videos of actual resulting
robot behaviors. Advanced sensor interfacing for gyroscope, inertial measuring unit,
foot pressure sensor and color camera are
also demonstrated.
Providing a guided tour of the pioneering
work and major technical issues, Multiagent Robotic Systems addresses learning
and adaptation in decentralized autonomous robots. Its systematic examination
demonstrates the interrelationships between the autonomy of individual robots
and the emerged global behavior properties of a group performing a cooperative
task. The author also includes descriptions
of the essential building blocks of the architecture of autonomous mobile robots with
respect to their requirement on local behavioral conditioning and group behavioral
evolution. After reading this book you will
be able to fully appreciate the strengths
and usefulness of various approaches in
the development and application of multiagent robotic systems. It covers: Why and
how to develop and experimentally test
the computational mechanisms for learning and evolving sensory-motor control behaviors in autonomous robots How to design and develop evolutionary algorithm-based group behavioral learning mechanisms for the optimal emergence of
group behaviors How to enable group
robots to converge to a ﬁnite number of
desirable task states through group learning What are the eﬀects of the local learn-
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ing mechanisms on the emergent global
behaviors How to use decentralized, self-organizing autonomous robots to perform
cooperative tasks in an unknown environment Earlier works have focused primarily
on how to navigate in a spatially unknown
environment, given certain predeﬁned motion behaviors. What is missing, however,
is an in-depth look at the important issues
on how to eﬀectively obtain such behaviors in group robots and how to enable
behavioral learning and adaptation at the
group level. Multiagent Robotic Systems
examines the key methodological issues
and gives you an understanding of the underlying computational models and techniques for multiagent systems.
This book will help researchers and engineers in the design of ethical systems for
robots, addressing the philosophical questions that arise and exploring modern applications such as assistive robots and self-driving cars. The contributing authors are
among the leading academic and industrial researchers on this topic and the book
will be of value to researchers, graduate
students and practitioners engaged with
robot design, artiﬁcial intelligence and
ethics.
Since the late 1960s, there has been a revolution in robots and industrial automation, from the design of robots with no
computing or sensorycapabilities (ﬁrst-generation), to the design of robots with limited computational power and feedback capabilities (second-generation), and the design of intelligent robots (third-generation), which possess diverse sensing and
decision making capabilities. The development of the theory of intelligent machines
has been developed in parallel to the advances in robot design. This theory is the
natural outcome of research and development in classical control (1950s), adaptive
and learning control (1960s), self-organizing control (1970s) and intelligent control
systems (1980s). The theory of intelligent
machines involves utilization and integration of concepts and ideas from the diverse disciplines of science, engineering
and mathematics, and ﬁelds like artiﬁcial
intelligence, system theory and operations
research. The main focus and motivation
is to bridge the gap between diverse disciplines involved and bring under a common
cover several generic methodologies pertaining to what has been deﬁned as machine intelligence. Intelligent robotic systems are a speciﬁc application of intelligent machines. They are complex computer controlled robotic systems equipped
with a diverse set of visual and non visual
sensors and possess decision making and
problem solving capabilities within their domain of operation. Their modeling and con-
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trol is accomplished via analytical and
heuristic methodologies and techniques
pertaining to generalized system theory
and artiﬁcial intelligence. Intelligent Robotic Systems: Theory, Design and Applications, presents and justiﬁes the fundamental concepts and ideas associated with the
modeling and analysis of intelligent robotic
systems. Appropriate for researchers and
engineers in the general area of robotics
and automation, Intelligent Robotic Systems is both a solid reference as well as a
text for a graduate level course in intelligent robotics/machines.
As the capability and utility of robots has
increased dramatically with new technology, robotic systems can perform tasks that
are physically dangerous for humans,
repetitive in nature, or require increased
accuracy, precision, and sterile conditions
to radically minimize human error. The
Robotics and Automation Handbook addresses the major aspects of designing,
fabricating, and enabling robotic systems
and their various applications. It presents
kinetic and dynamic methods for analyzing
robotic systems, considering factors such
as force and torque. From these analyses,
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the book develops several controls approaches, including servo actuation, hybrid control, and trajectory planning. Design aspects include determining speciﬁcations for a robot, determining its conﬁguration, and utilizing sensors and actuators.
The featured applications focus on how
the speciﬁc diﬃculties are overcome in the
development of the robotic system. With
the ability to increase human safety and
precision in applications ranging from handling hazardous materials and exploring
extreme environments to manufacturing
and medicine, the uses for robots are growing steadily. The Robotics and Automation
Handbook provides a solid foundation for
engineers and scientists interested in designing, fabricating, or utilizing robotic systems.
Robotics is an umbrella discipline which
brings together several diﬀerent engineering domains such as mechanical engineering, electrical engineering and computer
engineering, as well as computer systems
for their control, sensory feedback, and information processing. Robotics is a dynamic ﬁeld, as technological advances continue; building new robots serves diverse
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practical purposes, both domestically and
commercially. Assembly robots, welding
robots, combat robots are some of the popular categories of robots in the current
times. This book provides a holistic
overview of robotics by discussing its components, behaviour, cognition and applications. It brings forth contributions of experts and scientists which will provide innovative insights into this ﬁeld. Students, researchers, experts, engineers and all associated with robotics will beneﬁt alike from
this book.
This monograph presents the development
of novel model-based methodologies for
engineering self-organized and self-assembled systems. The work bridges the gap between statistical mechanics and control
theory by tackling a number of challenges
for a class of distributed systems involving
a speciﬁc type of constitutive components,
namely referred to as Smart Minimal Particles. The results described in the volume
are expected to lead to more robust, dependable, and inexpensive distributed systems such as those endowed with complex
and advanced sensing, actuation, computation, and communication capabilities.

