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Endorobotics Luigi Manfredi 2022-01-04 The book
comprises three parts. The ﬁrst part provides the
state-of-the-art of robots for endoscopy
(endorobots), including devices already available
in the market and those that are still at the R&D
stage. The second part focusses on the
engineering design; it includes the use of
polymers for soft robotics, comparing their
advantages and limitations with those of their
more rigid counterparts. The third part includes
the project management of a multidisciplinary
team, the health cost of current technology, and
how a cost-eﬀective device can have a
substantial impact on the market. It also includes
information on data governance, ethical and
legal frameworks, and all steps needed to make
this new technology available. Focuses on a new
design paradigm for endorobots applications
Provides a unique collection of engineering,
medical and management contributions for
endorobotics design Describes endorobotics,
starting from available devices in both clinical
use and academia
Bioinspired Legged Locomotion Maziar Ahmad
Sharbaﬁ 2017-11-21 Bioinspired Legged
Locomotion: Models, Concepts, Control and
Applications explores the universe of legged
robots, bringing in perspectives from
engineering, biology, motion science, and
medicine to provide a comprehensive overview of
the ﬁeld. With comprehensive coverage, each
chapter brings outlines, and an abstract,
introduction, new developments, and a summary.

Beginning with bio-inspired locomotion concepts,
the book's editors present a thorough review of
current literature that is followed by a more
detailed view of bouncing, swinging, and
balancing, the three fundamental sub functions
of locomotion. This part is closed with a
presentation of conceptual models for
locomotion. Next, the book explores bio-inspired
body design, discussing the concepts of motion
control, stability, eﬃciency, and robustness. The
morphology of legged robots follows this
discussion, including biped and quadruped
designs. Finally, a section on high-level control
and applications discusses neuromuscular
models, closing the book with examples of
applications and discussions of performance,
eﬃciency, and robustness. At the end, the
editors share their perspective on the future
directions of each area, presenting state-of-theart knowledge on the subject using a structured
and consistent approach that will help
researchers in both academia and industry
formulate a better understanding of bioinspired
legged robotic locomotion and quickly apply the
concepts in research or products. Presents stateof-the-art control approaches with biological
relevance Provides a thorough understanding of
the principles of organization of biological
locomotion Teaches the organization of complex
systems based on low-dimensional motion
concepts/control Acts as a guideline reference for
future robots/assistive devices with legged
architecture Includes a selective bibliography on
the most relevant published articles
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Introduction to Mobile Robot Control Spyros G
Tzafestas 2013-10-03 Introduction to Mobile
Robot Control provides a complete and concise
study of modeling, control, and navigation
methods for wheeled non-holonomic and
omnidirectional mobile robots and manipulators.
The book begins with a study of mobile robot
drives and corresponding kinematic and dynamic
models, and discusses the sensors used in mobile
robotics. It then examines a variety of modelbased, model-free, and vision-based controllers
with uniﬁed proof of their stabilization and
tracking performance, also addressing the
problems of path, motion, and task planning,
along with localization and mapping topics. The
book provides a host of experimental results, a
conceptual overview of systemic and software
mobile robot control architectures, and a tour of
the use of wheeled mobile robots and
manipulators in industry and society. Introduction
to Mobile Robot Control is an essential reference,
and is also a textbook suitable as a supplement
for many university robotics courses. It is
accessible to all and can be used as a reference
for professionals and researchers in the mobile
robotics ﬁeld. Clearly and authoritatively
presents mobile robot concepts Richly illustrated
throughout with ﬁgures and examples Key
concepts demonstrated with a host of
experimental and simulation examples No prior
knowledge of the subject is required; each
chapter commences with an introduction and
background
Robotics, Vision and Control Peter Corke
2011-09-05 The author has maintained two opensource 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 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
Robotics Bruno Siciliano 2010-08-20 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
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 Dynamics and Control Spong 1989-05-24
Wheeled Mobile Robotics Gregor Klancar
2017-02-02 Wheeled Mobile Robotics: From
Fundamentals Towards Autonomous
Systemscovers the main topics from the wide
area of mobile robotics, explaining all applied
theory and application. The book gives the
reader a good foundation, enabling them to
continue to more advanced topics. Several
examples are included for better understanding,
many of them accompanied by short MATLAB®
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script code making it easy to reuse in practical
work. The book includes several examples of
discussed methods and projects for wheeled
mobile robots and some advanced methods for
their control and localization. It is an ideal
resource for those seeking an understanding of
robotics, mechanics, and control, and for
engineers and researchers in industrial and other
specialized research institutions in the ﬁeld of
wheeled mobile robotics. Beginners with basic
math knowledge will beneﬁt from the examples,
and engineers with an understanding of basic
system theory and control will ﬁnd it easy to
follow the more demanding fundamental parts
and advanced methods explained. Oﬀers
comprehensive coverage of the essentials of the
ﬁeld that are suitable for both academics and
practitioners Includes several examples of the
application of algorithms in simulations and real
laboratory projects Presents foundation in mobile
robotics theory before continuing with more
advanced topics Self-suﬃcient to beginner
readers, covering all important topics in the
mobile robotics ﬁeld Contains speciﬁc topics on
modeling, control, sensing, path planning,
localization, design architectures, and multiagent systems
Geometric Algebra Applications Vol. II
Eduardo Bayro-Corrochano 2020-06-19 This book
presents a uniﬁed mathematical treatment of
diverse problems in the general domain of
robotics and associated ﬁelds using Cliﬀord or
geometric alge- bra. By addressing a wide
spectrum of problems in a common language, it
oﬀers both fresh insights and new solutions that
are useful to scientists and engineers working in
areas related with robotics. It introduces nonspecialists to Cliﬀord and geometric algebra, and
provides ex- amples to help readers learn how to
compute using geometric entities and geometric formulations. It also includes an in-depth
study of applications of Lie group theory, Lie
algebra, spinors and versors and the algebra of
incidence using the universal geometric algebra
generated by reciprocal null cones. Featuring a
detailed study of kinematics, diﬀerential
kinematics and dynamics using geometric
algebra, the book also develops Euler Lagrange
and Hamiltoni- ans equations for dynamics using
conformal geometric algebra, and the recursive
Newton-Euler using screw theory in the motor

algebra framework. Further, it comprehensively
explores robot modeling and nonlinear
controllers, and discusses several applications in
computer vision, graphics, neurocomputing,
quantum com- puting, robotics and control
engineering using the geometric algebra
framework. The book also includes over 200
exercises and tips for the development of future
computer software packages for extensive
calculations in geometric algebra, and a entire
section focusing on how to write the subroutines
in C++, Matlab and Maple to carry out eﬃcient
geometric computations in the geometric algebra
framework. Lastly, it shows how program code
can be optimized for real-time computations. An
essential resource for applied physicists,
computer scientists, AI researchers, roboticists
and mechanical and electrical engineers, the
book clariﬁes and demon- strates the importance
of geometric computing for building autonomous
systems to advance cognitive systems research.
Modeling and Control of a Tracked Mobile Robot
for Pipeline Inspection Michał Ciszewski
2020-03-18 This book describes the design,
mathematical modeling, control system
development and experimental validation of a
versatile mobile pipe inspection robot. It also
discusses a versatile robotic system for pipeline
inspection, together with an original, adaptable
tracked mobile robot featuring a patented motion
unit. Pipeline inspection is a common ﬁeld of
application for mobile robots because the
monitoring of inaccessible, long and narrow
pipelines is a very diﬃcult task for humans. The
main design objective is to minimize the number
of robots needed to inspect diﬀerent types of
horizontal and vertical pipelines, with both
smooth and rough surfaces. The book includes
extensive information on the various design
phases, mathematical modeling, simulations and
control system development. In closing, the
prototype construction process and testing
procedures are presented and supplemented
with laboratory and ﬁeld experiments.
Solutions for Sustainable Development Klára
Szita Tóthné 2019-09-19 The ﬁrst International
Conference on Engineering Solutions and
Sustainable Development which is organized by
the University of Miskolc, Hungary is a signiﬁcant
and timely initiative creating the capacity of
engineering students, educators, practicing
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engineers and industries to demonstrate values,
problem solving skills, knowledge, and attitude
that are required to apply the principles of
sustainable development throughout their
professional career. The aim of the ICESSD
conference was creating an interdisciplinary
platform for researchers and practitioners to
present and discuss the most recent innovations,
trends, and concerns as well as practical
challenges encountered and solutions adopted in
the ﬁelds of Technical and Environmental
Science. The conference covers the following
topics: Process Engineering, Modelling and
Optimisation Sustainable and Renewable Energy
and Energy Engineering Waste Management and
Reverse Logistics Environmental Management
and Ecodesign Circular Economy and Life Cycle
Approaches Smart Manufacturing and Smart
Buildings Innovation and Eﬃciency Earth Science
Academics, scientists, researchers and
professionals from diﬀerent countries and
continents have contributed to this book.
Robot Modeling and Control Mark W. Spong
2020-03-09 A New Edition Featuring Case Studies
and Examples of the Fundamentals of Robot
Kinematics, Dynamics, and Control In the 2nd
Edition of Robot Modeling and Control, students
will cover the theoretical fundamentals and the
latest technological advances in robot
kinematics. With so much advancement in
technology, from robotics to motion planning,
society can implement more powerful and
dynamic algorithms than ever before. This indepth reference guide educates readers in four
distinct parts; the ﬁrst two serve as a guide to
the fundamentals of robotics and motion control,
while the last two dive more in-depth into control
theory and nonlinear system analysis. With the
new edition, readers gain access to new case
studies and thoroughly researched information
covering topics such as: ● Motion-planning,
collision avoidance, trajectory optimization, and
control of robots ● Popular topics within the
robotics industry and how they apply to various
technologies ● An expanded set of examples,
simulations, problems, and case studies ● Openended suggestions for students to apply the
knowledge to real-life situations A four-part
reference essential for both undergraduate and
graduate students, Robot Modeling and Control
serves as a foundation for a solid education in

robotics and motion planning.
Handbook of Research on Lifestyle Sustainability
and Management Solutions Using AI, Big Data
Analytics, and Visualization Iyer, Sailesh
Suryanarayan 2021-12-24 The sudden outbreak
of the COVID-19 pandemic has curbed human
lifestyle by imposing restrictions on regular daily
movements that had been taken for granted. Due
to the pandemic, the welfare segment has
received more attention, and every possible
eﬀort is being made to prioritize the services at
the top. This can be made possible while using
the latest tools, technologies, and resources that
impact the human culture and welfare of wellbeing. Novel methods and devices that make the
welfare services more eﬃcient, adaptive,
transparent, and cost-eﬀective need to be
explored. The Handbook of Research on Lifestyle
Sustainability and Management Solutions Using
AI, Big Data Analytics, and Visualization oﬀers
extensive research on lifestyle management and
services that contribute towards indication,
detection, conduction, protection, and
technological enhancement including machine
learning, deep learning, artiﬁcial intelligence, big
data analytics, and visualization. It also provides
mechanisms that can improve lifestyle
monitoring and help in increasing the immunity
of the human body. Covering topics such as big
data, robot therapy, and wearable technology, it
is ideal for students, researchers, technologists,
IT specialists, computer engineers, systems
engineers, data scientists, doctors, hospital
administrators, engineers, academicians, and
technology providers.
Probabilistic Robotics Sebastian Thrun
2005-08-19 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
mathematical derivations, discussions from a
practitioner's perspective, and extensive lists of
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exercises and class projects. The book's Web
site, www.probabilistic-robotics.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.
Modern Robotics Kevin M. Lynch 2017-05-25 A
modern and uniﬁed treatment of the mechanics,
planning, and control of robots, suitable for a ﬁrst
course in robotics.
Modelling and Control of Robot Manipulators
Lorenzo Sciavicco 2012-12-06 Fundamental and
technological topics are blended uniquely and
developed clearly in nine chapters with a
gradually increasing level of complexity. A wide
variety of relevant problems is raised throughout,
and the proper tools to ﬁnd engineering-oriented
solutions are introduced and explained, step by
step. Fundamental coverage includes:
Kinematics; Statics and dynamics of
manipulators; Trajectory planning and motion
control in free space. Technological aspects
include: Actuators; Sensors; Hardware/software
control architectures; Industrial robot-control
algorithms. Furthermore, established research
results involving description of end-eﬀector
orientation, closed kinematic chains, kinematic
redundancy and singularities, dynamic parameter
identiﬁcation, robust and adaptive control and
force/motion control are provided. To provide
readers with a homogeneous background, three
appendices are included on: Linear algebra;
Rigid-body mechanics; Feedback control. To
acquire practical skill, more than 50 examples
and case studies are carefully worked out and
interwoven through the text, with frequent resort
to simulation. In addition, more than 80 end-ofchapter exercises are proposed, and the book is
accompanied by a solutions manual containing
the MATLAB code for computer problems; this is
available from the publisher free of charge to
those adopting this work as a textbook for
courses.
Enabling Soft Robotic Systems Mohammed AlRubaiai 2021 Soft robots have appealing
advantages of being highly ﬂexible and
adaptable to complex environments. This
dissertation is focused on advancing key enabling
elements for soft robots, including providing new
solutions to stiﬀness-tuning, integrated sensing,

and modeling and control of soft actuation
materials.First, a compact and cost-eﬀective
mechanism for stiﬀness-tuning is proposed based
on a 3D-printed conductive polylactic acid (CPLA)
material. The conductive nature of the CPLA
allows convenient control of temperature and
stiﬀness via Joule heating in a reversible manner.
A gripper composed of two soft actuators as
ﬁngers is fabricated to demonstrate localized
gripping posture, passive shape holding, and the
ability to carry load in a desired locked
conﬁguration.Second, two types of integrated
sensors are proposed. The ﬁrst type is 3D-printed
strain sensors that can be co-fabricated with soft
robot bodies. Three commercially available
conductive ﬁlaments are explored, among which
the conductive thermoplastic polyurethane
(ETPU) ﬁlament shows the highest sensitivity
(gauge factor of 20) and working strain range of
0%-12.5%. The ETPU strain sensor exhibits an
interesting behavior where the conductivity
increases with the strain. In addition, the
resistance change of the ETPU sensor in a
doubly-clamped conﬁguration in response to a
wind stimulus is characterized, and the sensor
shows sensitivity to wind velocity beyond 3.5
m/s.We then present a soft pressure-mapping
sensing system that is lightweight and low-cost,
and can be integrated with inﬂatable or textile
structures with minimal impact on the original
substrate characteristics. The sensing system
involves two layers of piezoresistive foil and
three layers of conductive copper sheets, stacked
on top of each other in an orderly manner, to
detect the magnitude and the location of applied
load, respectively. Extensive experiments on a
sensor prototype with dimensions of 35x500 mm
mounted on an inﬂatable tube are conducted to
demonstrate the capability of the proposed
scheme in simultaneous measurement of
deformation location and magnitude. In
particular, it is shown that the speciﬁc design
approach minimizes the coupling of location and
magnitude measurements, resulting in minimal
complexity for data processing.Finally, we
investigate the modeling and control of soft
actuation materials, speciﬁcally accommodating
their nonlinear dynamics. Polyvinyl chloride (PVC)
gel actuators are considered in this work. A
nonlinear, control-oriented Hammerstein model,
with a polynomial nonlinearity preceding a
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transfer function, is proposed to capture the
amplitude and bias-dependent frequency
response of PVC gel actuators. A trajectorytracking controller is developed, where an
inverse is used to cancel the eﬀect of the
nonlinearity and a disturbance
estimator/compensator is adopted to mitigate the
inﬂuence of model uncertainties and
disturbances. The eﬃcacy of the proposed
modeling and control approach is demonstrated
experimentally in comparison with alternative
methods, where the PVC actuator is commanded
to track references of varying frequencies and
waveforms.
Mobile Robotics Alonzo Kelly 2013-11-11
Introduction -- Math fundamentals -- Numerical
methods -- Dynamics -- Optimal estimation -State estimation -- Control -- Perception -Localization and mapping -- Motion planning
Robot Dynamics And Control Mark W Spong
2008-08-04 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.
Humanoid Robots Dragomir N. Nenchev
2018-11-21 Humanoid Robots: Modeling and
Control provides systematic presentation of the
models used in the analysis, design and control
of humanoid robots. The book starts with a
historical overview of the ﬁeld, a summary of the
current state of the art achievements and an
outline of the related ﬁelds of research. It moves
on to explain the theoretical foundations in terms
of kinematic, kineto-static and dynamic relations.
Further on, a detailed overview of biped balance
control approaches is presented. Models and
control algorithms for cooperative object
manipulation with a multi-ﬁnger hand, a dual-arm
and a multi-robot system are also discussed. One
of the chapters is devoted to selected topics from
the area of motion generation and control and

their applications. The ﬁnal chapter focuses on
simulation environments, speciﬁcally on the stepby-step design of a simulator using the Matlab®
environment and tools. This book will beneﬁt
readers with an advanced level of understanding
of robotics, mechanics and control such as
graduate students, academic and industrial
researchers and professional engineers.
Researchers in the related ﬁelds of multi-legged
robots, biomechanics, physical therapy and
physics-based computer animation of articulated
ﬁgures can also beneﬁt from the models and
computational algorithms presented in the book.
Provides a ﬁrm theoretical basis for modelling
and control algorithm design Gives a systematic
presentation of models and control algorithms
Contains numerous implementation examples
demonstrated with 43 video clips
Robotics Research Masayuki Inaba 2016-04-22
This volume presents a collection of papers
presented at the 16th International Symposium
of Robotic Research (ISRR). ISRR is the biennial
meeting of the International Foundation of
Robotic Research (IFRR) and its 16th edition took
place in Singapore over the period 16th to 19th
December 2013. The ISRR is the longest running
series of robotics research meetings and dates
back to the very earliest days of robotics as a
research discipline. This 16th ISRR meeting was
held in the 30th anniversary year of the very ﬁrst
meeting which took place in Bretton Woods (New
Hampshire, USA) in August 1983., and represents
thirty years at the forefront of ideas in robotics
research. As for the previous symposia, ISRR
2013 followed up on the successful concept of a
mixture of invited contributions and open
submissions. 16 of the contributions were invited
contributions from outstanding researchers
selected by the IFRR oﬃcers and the program
committee, and the other contributions were
chosen among the open submissions after peer
review. This selection process resulted in a truly
excellent technical program which featured some
of the very best of robotic research. These
papers were presented in a single-track
interactive format which enables real
conversations between speakers and the
audience. The symposium contributions
contained in this volume report on a variety of
new robotics research results covering a broad
spectrum organized into traditional ISRR
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categories: control; design; intelligence and
learning; manipulation; perception; and planning.
Adaptive Control for Robotic Manipulators
Dan Zhang 2017-02-03 The robotic mechanism
and its controller make a complete system. As
the robotic mechanism is reconﬁgured, the
control system has to be adapted accordingly.
The need for the reconﬁguration usually arises
from the changing functional requirements. This
book will focus on the adaptive control of robotic
manipulators to address the changed conditions.
The aim of the book is to summarise and
introduce the state-of-the-art technologies in the
ﬁeld of adaptive control of robotic manipulators
in order to improve the methodologies on the
adaptive control of robotic manipulators.
Advances made in the past decades are
described in the book, including adaptive control
theories and design, and application of adaptive
control to robotic manipulators.
Advanced Mechatronics Solutions Ryszard
Jabłoński 2015-11-02 Focusing on the most
rapidly changing areas of mechatronics, this book
discusses signals and system control,
mechatronic products, metrology and
nanometrology, automatic control & robotics,
biomedical engineering, photonics, design
manufacturing and testing of MEMS. It is
reﬂected in the list of contributors, including an
international group of 302 leading researchers
representing 12 countries. The book is intended
for use in academic, government and industry
R&D departments, as an indispensable reference
tool for the years to come. Thid volume can serve
a global community as the deﬁnitive reference
source in Mechatronics. The book comprises
carefully selected 93 contributions presented at
the 11th International Conference Mechatronics
2015, organized by Faculty of Mechatronics,
Warsaw University of Technology, on September
21-23, in Warsaw, Poland.
Introduction to Autonomous Mobile Robots,
second edition Roland Siegwart 2011-02-18
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 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 CarolinaCharlotte, 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.
Deep Learning for Robot Perception and
Cognition Alexandros Iosiﬁdis 2022-02-25 Deep
Learning for Robot Perception and Cognition
introduces a broad range of topics and methods
in deep learning for robot perception and
cognition together with end-to-end
methodologies. The book provides the
conceptual and mathematical background
needed for approaching a large number of robot
perception and cognition tasks from an end-toend learning point-of-view. The book is suitable
for students, university and industry researchers
and practitioners in Robotic Vision, Intelligent
Control, Mechatronics, Deep Learning, Robotic
Perception and Cognition tasks. Presents deep
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learning principles and methodologies Explains
the principles of applying end-to-end learning in
robotics applications Presents how to design and
train deep learning models Shows how to apply
deep learning in robot vision tasks such as object
recognition, image classiﬁcation, video analysis,
and more Uses robotic simulation environments
for training deep learning models Applies deep
learning methods for diﬀerent tasks ranging from
planning and navigation to biosignal analysis
Research in Intelligent and Computing in
Engineering Raghvendra Kumar 2021 This book
comprises select peer-reviewed proceedings of
the international conference on Research in
Intelligent and Computing in Engineering (RICE
2020) held at Thu Dau Mot University, Vietnam.
The volume primarily focuses on latest research
and advances in various computing models such
as centralized, distributed, cluster, grid, and
cloud computing. Practical examples and real-life
applications of wireless sensor networks, mobile
ad hoc networks, and internet of things, data
mining and machine learning are also covered in
the book. The contents aim to enable researchers
and professionals to tackle the rapidly growing
needs of network applications and the various
complexities associated with them.
Modeling, Identiﬁcation and Control of Robots W.
Khalil 2004-07-01 Written by two of Europe’s
leading robotics experts, this book provides the
tools for a uniﬁed approach to the modelling of
robotic manipulators, whatever their mechanical
structure. No other publication covers the three
fundamental issues of robotics: modelling,
identiﬁcation and control. It covers the
development of various mathematical models
required for the control and simulation of robots.
· World class authority · Unique range of
coverage not available in any other book ·
Provides a complete course on robotic control at
an undergraduate and graduate level
Robot Dynamics and Control Mark W. Spong
1989-01-18 This self-contained introduction to
practical robot kinematics and dynamics includes
a comprehensive treatment of robot control.
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. Includes
many worked examples, examples illustrating all
aspects of the theory, and problems.
Mobile Robotics
The International Conference on Advanced
Machine Learning Technologies and
Applications (AMLTA2019) Aboul Ella
Hassanien 2019-03-16 This book presents the
peer-reviewed proceedings of the 4th
International Conference on Advanced Machine
Learning Technologies and Applications (AMLTA
2019), held in Cairo, Egypt, on March 28–30,
2019, and organized by the Scientiﬁc Research
Group in Egypt (SRGE). The papers cover the
latest research on machine learning, deep
learning, biomedical engineering, control and
chaotic systems, text mining, summarization and
language identiﬁcation, machine learning in
image processing, renewable energy, cyber
security, and intelligence swarms and
optimization.
Intelligent Control of Robotic Systems
Laxmidhar Behera 2020-04-07 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.
Feedback Systems Karl Johan Åström 2021-02-02
The essential introduction to the principles and
applications of feedback systems—now fully
revised and expanded This textbook covers the
mathematics needed to model, analyze, and
design feedback systems. Now more userfriendly than ever, this revised and expanded
edition of Feedback Systems is a one-volume
resource for students and researchers in
mathematics and engineering. It has applications
across a range of disciplines that utilize feedback
in physical, biological, information, and economic
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systems. Karl Åström and Richard Murray use
techniques from physics, computer science, and
operations research to introduce control-oriented
modeling. They begin with state space tools for
analysis and design, including stability of
solutions, Lyapunov functions, reachability, state
feedback observability, and estimators. The
matrix exponential plays a central role in the
analysis of linear control systems, allowing a
concise development of many of the key
concepts for this class of models. Åström and
Murray then develop and explain tools in the
frequency domain, including transfer functions,
Nyquist analysis, PID control, frequency domain
design, and robustness. Features a new chapter
on design principles and tools, illustrating the
types of problems that can be solved using
feedback Includes a new chapter on fundamental
limits and new material on the Routh-Hurwitz
criterion and root locus plots Provides exercises
at the end of every chapter Comes with an
electronic solutions manual An ideal textbook for
undergraduate and graduate students
Indispensable for researchers seeking a selfcontained resource on control theory
Computational Intelligence in Business and
Economics
Mobile Robots Gerald Cook 2020-01-09 Presents
the normal kinematic and dynamic equations for
robots, including mobile robots, with coordinate
transformations and various control strategies
This fully updated edition examines the use of
mobile robots for sensing objects of interest, and
focus primarily on control, navigation, and
remote sensing. It also includes an entirely new
section on modeling and control of autonomous
underwater vehicles (AUVs), which exhibits
unique complex three-dimensional dynamics.
Mobile Robots: Navigation, Control and Sensing,
Surface Robots and AUVs, Second Edition starts
with a chapter on kinematic models for mobile
robots. It then oﬀers a detailed chapter on robot
control, examining several diﬀerent
conﬁgurations of mobile robots. Following
sections look at robot attitude and navigation.
The application of Kalman Filtering is covered.
Readers are also provided with a section on
remote sensing and sensors. Other chapters
discuss: target tracking, including multiple
targets with multiple sensors; obstacle mapping
and its application to robot navigation; operating

a robotic manipulator; and remote sensing via
UAVs. The last two sections deal with the
dynamics modeling of AUVs and control of AUVs.
In addition, this text: Includes two new chapters
dealing with control of underwater vehicles
Covers control schemes including linearization
and use of linear control design methods,
Lyapunov stability theory, and more Addresses
the problem of ground registration of detected
objects of interest given their pixel coordinates in
the sensor frame Analyzes geo-registration errors
as a function of sensor precision and sensor
pointing uncertainty Mobile Robots: Navigation,
Control and Sensing, Surface Robots and AUVs is
intended for use as a textbook for a graduate
course of the same title and can also serve as a
reference book for practicing engineers working
in related areas.
Planning Algorithms Steven M. LaValle
2006-05-29 Planning algorithms are impacting
technical disciplines and industries around the
world, including robotics, computer-aided design,
manufacturing, computer graphics, aerospace
applications, drug design, and protein folding.
This coherent and comprehensive book uniﬁes
material from several sources, including robotics,
control theory, artiﬁcial intelligence, and
algorithms. The treatment is centered on robot
motion planning, but integrates material on
planning in discrete spaces. A major part of the
book is devoted to planning under uncertainty,
including decision theory, Markov decision
processes, and information spaces, which are the
'conﬁguration spaces' of all sensor-based
planning problems. The last part of the book
delves into planning under diﬀerential constraints
that arise when automating the motions of
virtually any mechanical system. This text and
reference is intended for students, engineers,
and researchers in robotics, artiﬁcial intelligence,
and control theory as well as computer graphics,
algorithms, and computational biology.
Decision Theory Models for Applications in
Artiﬁcial Intelligence: Concepts and Solutions
Sucar, L. Enrique 2011-10-31 One of the goals of
artiﬁcial intelligence (AI) is creating autonomous
agents that must make decisions based on
uncertain and incomplete information. The goal is
to design rational agents that must take the best
action given the information available and their
goals. Decision Theory Models for Applications in
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Artiﬁcial Intelligence: Concepts and Solutions
provides an introduction to diﬀerent types of
decision theory techniques, including MDPs,
POMDPs, Inﬂuence Diagrams, and Reinforcement
Learning, and illustrates their application in
artiﬁcial intelligence. This book provides insights
into the advantages and challenges of using
decision theory models for developing intelligent
systems.
A Mathematical Introduction to Robotic
Manipulation Richard M. Murray 2017-12-14 A
Mathematical Introduction to Robotic
Manipulation presents a mathematical
formulation of the kinematics, dynamics, and
control of robot manipulators. It uses an elegant
set of mathematical tools that emphasizes the
geometry of robot motion and allows a large
class of robotic manipulation problems to be
analyzed within a uniﬁed framework. The
foundation of the book is a derivation of robot
kinematics using the product of the exponentials
formula. The authors explore the kinematics of
open-chain manipulators and multiﬁngered robot
hands, present an analysis of the dynamics and
control of robot systems, discuss the
speciﬁcation and control of internal forces and
internal motions, and address the implications of
the nonholonomic nature of rolling contact are
addressed, as well. The wealth of information,
numerous examples, and exercises make A
Mathematical Introduction to Robotic
Manipulation valuable as both a reference for
robotics researchers and a text for students in
advanced robotics courses.
Computational Intelligence in Business and
Economics Anna M. Gil-Lafuente 2010 This book
provides some of the most recent developments
in Computational Intelligence applied to business
and economics presented at the MS''10
International Conference, Barcelona, 15 - 17 July,
2010. It presents several new theoretical
advancements and a wide range of applications
in diﬀerent business and economic areas
including accounting, ﬁnance, management,
marketing, sports, tourism, economics and
politics, and also some applications related with
engineering and modeling and simulation. This
book is very useful for researchers and graduate
students interested in pursuing research in
business and economics with an orientation to
modern techniques for dealing with uncertainty

such as those related with modeling and
simulation and computational intelligence.
Human-Aware Robotics: Modeling Human
Motor Skills for the Design, Planning and
Control of a New Generation of Robotic
Devices Giuseppe Averta 2022-01-25 This book
moves from a thorough investigation of human
capabilities during movements and interactions
with objects and environment and translates
those principles into the design planning and
control of innovative mechatronic systems,
providing signiﬁcant advancements in the ﬁelds
of human–robot interaction, autonomous robots,
prosthetics and assistive devices. The work
presented in this monograph is characterized by
a signiﬁcant paradigmatic shift with respect to
typical approaches, as it always place the human
at the center of the technology developed, and
the human represents the starting point and the
actual beneﬁciary of the developed solutions. The
content of this book is targeted to robotics and
neuroscience enthusiasts, researchers and
makers, students and simple lovers of the
matter.
Tethered Space Robot Panfeng Huang
2017-11-06 Tethered Space Robot: Dynamics,
Measurement, and Control discusses a novel
tethered space robot (TSR) system that contains
the space platform, ﬂexible tether and gripper.
TSR can capture and remove non-cooperative
targets such as space debris. It is the ﬁrst time
the concept has been described in a book, which
describes the system and mission design of TSR
and then introduces the latest research on pose
measurement, dynamics and control. The book
covers the TSR system, from principle to
applications, including a complete implementing
scheme. A useful reference for researchers,
engineers and students interested in space
robots, OOS and debris removal. Provides for the
ﬁrst time comprehensive coverage of various
aspects of tethered space robots (TSR) Presents
both fundamental principles and application
technologies including pose measurement,
dynamics and control Describes some new
control techniques, including a coordinated
control method for tracking optimal trajectory,
coordinated coupling control and coordinated
approaching control using mobile tether
attachment points
Modelling Human Motion Nicoletta Noceti
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2020-07-09 The new frontiers of robotics
research foresee future scenarios where artiﬁcial
agents will leave the laboratory to progressively
take part in the activities of our daily life. This will
require robots to have very sophisticated
perceptual and action skills in many intelligencedemanding applications, with particular reference
to the ability to seamlessly interact with humans.
It will be crucial for the next generation of robots
to understand their human partners and at the
same time to be intuitively understood by them.
In this context, a deep understanding of human
motion is essential for robotics applications,
where the ability to detect, represent and
recognize human dynamics and the capability for
generating appropriate movements in response
sets the scene for higher-level tasks. This book
provides a comprehensive overview of this
challenging research ﬁeld, closing the loop
between perception and action, and between
human-studies and robotics. The book is
organized in three main parts. The ﬁrst part
focuses on human motion perception, with
contributions analyzing the neural substrates of
human action understanding, how perception is
inﬂuenced by motor control, and how it develops
over time and is exploited in social contexts. The
second part considers motion perception from
the computational perspective, providing
perspectives on cutting-edge solutions available
from the Computer Vision and Machine Learning

research ﬁelds, addressing higher-level
perceptual tasks. Finally, the third part takes into
account the implications for robotics, with
chapters on how motor control is achieved in the
latest generation of artiﬁcial agents and how
such technologies have been exploited to favor
human-robot interaction. This book considers the
complete human-robot cycle, from an
examination of how humans perceive motion and
act in the world, to models for motion perception
and control in artiﬁcial agents. In this respect, the
book will provide insights into the perception and
action loop in humans and machines, joining
together aspects that are often addressed in
independent investigations. As a consequence,
this book positions itself in a ﬁeld at the
intersection of such diﬀerent disciplines as
Robotics, Neuroscience, Cognitive Science,
Psychology, Computer Vision, and Machine
Learning. By bridging these diﬀerent research
domains, the book oﬀers a common reference
point for researchers interested in human motion
for diﬀerent applications and from diﬀerent
standpoints, spanning Neuroscience, Human
Motor Control, Robotics, Human-Robot
Interaction, Computer Vision and Machine
Learning. Chapter 'The Importance of the
Aﬀective Component of Movement in Action
Understanding' of this book is available open
access under a CC BY 4.0 license at
link.springer.com.
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