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intended as an introduction to robot mechanics for students of mechanical
industrial  electrical  and  bio  mechanical  engineering  this  graduate  text
presents a wide range of approaches and topics it avoids formalism and proofs
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but nonetheless discusses advanced concepts and contemporary applications
it will thus also be of interest to practicing engineers the book begins with
kinematics  emphasizing  an  approach  based  on  rigid  body  displacements
instead  of  coordinate  transformations  it  then  turns  to  inverse  kinematic
analysis presenting the widely used pieper roth and zero reference position
methods this is followed by a discussion of workplace characterization and
determination one focus of the discussion is the motion made possible by
sperical  and  other  novel  wrist  designs  the  text  concludes  with  a  brief
discussion of dynamics and control an extensive bibliography provides access
to the current literature
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this book is intended for enthusiasts hobbyists and professionals who are
interested in robotics automation and the limitless applications of embedded
systems  whether  you  are  a  newbie  taking  your  first  steps  into  the  world  of
electronics or an experienced maker looking to expand your talents this guide
will equip you with the knowledge and tools you need to make your ideas a
reality  the  arduino  and  esp32  architectures  have  transformed  how  we
approach  prototyping  and  developing  smart  systems  their  accessibility
adaptability and strong community support make them perfect for developing
everything from tiny gadgets to big automated systems this book is designed
to guide you from the fundamentals to advanced concepts providing a solid
foundation while promoting creativity and innovation each chapter includes
step by step instructions practical examples and hands on projects to help you
grasp  the  fundamentals  of  robotics  and  automation  you  ll  learn  how  to
combine  sensors  motors  and  communication  modules  as  well  as  how to
properly program and troubleshoot your systems by the end of this book you
will have the confidence and knowledge to design and create your own smart
systems based on your individual requirements
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a solutions manual for fundamentals of robot mechanics by gregory l long

this  book  focusses  on  one  of  the  important  classes  of  robots  known as
manipulators  or  robotic  arms  and  provides  a  thorough  treatment  of  its
kinematics  dynamics  and  control  the  book  also  covers  the  problem  of
trajectory generation and robot programming the text apart from providing a
detailed account of topics such as on taxonomy of robots spatial description of
rigid  bodies  kinematics  of  manipulator  concept  of  dexterous  workspace
concept of singularity manipulator dynamics using both the newton euler and
lagrangian approaches with a deeper insight into the manipulator dynamics
manipulator  control  and programming additionally  encompasses topics  on
motion planning intelligent control and distributed control of manipulators the
book is an excellent learning resource for understanding the complexities of
manipulator design analysis and operation it clearly presents ideas without
compromising on the mathematical rigour key features full coverage of syllabi
of  all  the  indian  universities  based  on  classroom  tested  lecture  notes
numerous  illustrative  examples  chapter  end  problems  for  brainstorming
primarily  designed  for  students  studying  robotics  in  undergraduate  and
postgraduate engineering courses in mechanical and mechatronics disciplines
the book is  also  of  immense value to  the students  pursuing research in
robotics instructor resources ppts and solution manual are also available for
the faculty members who adopt the book

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 of chapter exercises are proposed
and the book is accompanied by a solutions manual containing the matlab
code for computer problems this is available from the publisher free of charge
to those adopting this work as a textbook for courses
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robotics plays a pivotal role in many domains such as industry and medicine
robots  allow  for  increased  safety  production  rates  accuracy  and  quality
however robots must be well designed and controlled to achieve the required
performance  the  design  and  control  of  robotics  involve  many  varying
disciplines such as mechanical engineering electronics and automation and
must be further studied to ensure the technology is utilized appropriately
design  and  control  advances  in  robotics  considers  the  most  recent
applications  and  design  advances  in  robotics  and  highlights  the  latest
developments and applications within the field of robotics covering key topics
such as deep learning machine learning programming automation and control
advances  this  reference  work  is  ideal  for  engineers  computer  scientists
industry  professionals  academicians  practitioners  scholars  researchers
instructors  and  students

modern robotics dates from the late 1960s when progress in the development
of  microprocessors  made  possible  the  computer  control  of  a  multiaxial
manipulator since then robotics has evolved to connect with many branches
of science and engineering and to encompass such diverse fields as computer
vision artificial intelligence and speech recognition this book deals with robots
such  as  remote  manipulators  multifingered  hands  walking  machines  flight
simulators and machine tools that rely on mechanical systems to perform
their tasks it aims to establish the foundations on which the design control
and implementation of  the underlying mechanical  systems are based the
treatment  assumes  familiarity  with  some  calculus  linear  algebra  and
elementary mechanics however the elements of rigid body mechanics and of
linear  transformations  are  reviewed  in  the  first  chapters  making  the
presentation self contained an extensive set of exercises is included topics
covered  include  kinematics  and  dynamics  of  serial  manipulators  with
decoupled  architectures  trajectory  planning  determination  of  the  angular
velocity and angular acceleration of a rigid body from point data inverse and
direct kinematics manipulators dynamics of general parallel manipulators of
the platform type and the kinematics and dynamics of rolling robots since the
publication of the previous edition there have been numerous advances in
both  the  applications  of  robotics  including  in  laprascopy  haptics
manufacturing  and  most  notably  space  exploration  as  well  as  in  the
theoretical aspects for example the proof that husty s 40th degree polynomial
is indeed minimal mentioned as an open question in the previous edition
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