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Now in its third edition, Introduction to Robotics by John J. Craig provides readers with real-world

practicality with underlying theory presented.  With one half of the material from traditional

mechanical engineering material, one fourth control theoretical material, and one fourth computer

science, the book covers rigid-body transformations, forward and inverse positional kinematics,

velocities and Jacobians of linkages, dynamics, linear control, non-linear control, force control

methodologies, mechanical design aspects and programming of robots.   For engineers.
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An essential book for engineers developing robotic systems, as well as anyone involved with the

mechanics, control, or programming of robotic systems. Now in its third edition, the first edition of

this classic text was published approximately 20 years ago. The second edition has been in print

and highly successful for 16 years.   The book introduces the science and technology of mechanical

manipulation. The third edition is organized into 13 chapters.   Numerous exercises and a

programming assignment appear at the end of each chapter. Computational aspects of problems

are emphasized throughout the book. New in the third edition are MATLABÂ® exercises.

Scientists often have the feeling that, through their work, they are learning about some aspect of

themselves. Physicists see this connection in their work; so do, for example, psychologists and

chemists. In the study of robotics, the connection between the field of study and ourselves is



unusually obvious. And, unlike a science that seeks only to analyze, robotics as currently pursued

takes the engineering bent toward synthesis. Perhaps it is for these reasons that the field fascinates

so many of us.   The study of robotics concerns itself with the desire to synthesize some aspects of

human function by the use of mechanisms, sensors, actuators, and computers. Obviously, this is a

huge undertaking, which seems certain to require a multitude of ideas from various "classical" fields.

  Currently, different aspects of robotics research are carried out by experts in various fields. It is

usually not the case that any single individual has the entire area of robotics in his or her grasp. A

partitioning of the field is natural to expect. At a relatively high level of abstraction, splitting robotics

into four major areas seems reasonable: mechanical manipulation, locomotion, computer vision,

and artificial intelligence.   This book introduces the science and engineering of mechanical

manipulation. This subdiscipline of robotics has its foundations in several classical fields. The major

relevant fields are mechanics, control theory, and computer science. In this book, Chapters 1

through 8 cover topics from mechanical engineering and mathematics, Chapters 9 through 11 cover

control-theoretical material, and Chapters 12 and 13 might be classed as computer-science

material. Additionally, the book emphasizes computational aspects of the problems throughout; for

example, each chapter that is concerned predominantly with mechanics has a brief section devoted

to computational considerations.   This book evolved from class notes used to teach "Introduction to

Robotics" at Stanford University during the autumns of 1983 through 1985. The first and second

editions have been used at many institutions from 1986 through 2002. The third edition has

benefited from this use and incorporates corrections and improvements due to feedback from many

sources. Thanks to all those who sent corrections to the author.   This book is appropriate for a

senior undergraduate- or first-year graduate-level course. It is helpful if the student has had one

basic course in statics and dynamics and a course in linear algebra and can program in a high-level

language. Additionally, it is helpful, though not absolutely necessary, that the student have

completed an introductory course in control theory. One aim of the book is to present material in a

simple, intuitive way. Specifically, the audience need not be strictly mechanical engineers, though

much of the material is taken from that field. At Stanford, many electrical engineers, computer

scientists, and mathematicians found the book quite readable.   Directly, this book is of use to those

engineers developing robotic systems, but the material should be viewed as important background

material for anyone who will be involved with robotics. In much the same way that software

developers have usually studied at least some hardware, people not directly involved with the

mechanics and control of robots should have some such background as that offered by this text.  

Like the second edition, the third edition is organized into 13 chapters. The material will fit



comfortably into an academic semester; teaching the material within an academic quarter will

probably require the instructor to choose a couple of chapters to omit. Even at that pace, all of the

topics cannot be covered in great depth. In some ways, the book is organized with this in mind; for

example, most chapters present only one approach to solving the problem at hand. One of the

challenges of writing this book has been in trying to do justice to the topics covered 'within the time

constraints of usual teaching situations. One method employed to this end was to consider only

material that directly affects the study of mechanical manipulation.   At the end of each chapter is a

set of exercises. Each exercise has been assigned a difficulty factor, indicated in square brackets

following the exercise's number. Difficulties vary between 00 and 50, where 00 is trivial and 50 is an

unsolved research problem. Of course, what one person finds difficult, another might find easy, so

some readers will find the factors misleading in some cases. Nevertheless, an effort has been made

to appraise the difficulty of the exercises.   At the end of each chapter there is a programming

assignment in which the student applies the subject matter of the corresponding chapter to a simple

three-jointed planar manipulator. This simple manipulator is complex enough to demonstrate nearly

all the principles of general manipulators without bogging the student down in too much complexity.

Each programming assignment builds upon the previous ones, until, at the end of the course, the

student has an entire library of manipulator software.   Additionally, with the third edition we have

added MATLAB exercises to the book. There are a total of 12 MATLAB exercises associated with

Chapters 1 through 9. These exercises were developed by Prof. Robert L. Williams II of Ohio

University, and we are greatly indebted to him for this contribution. These exercises can be used

with the MATLAB Robotics Toolbox created by Peter Corke, Principal Research Scientist with

CSIRO in Australia.   Chapter 1 is an introduction to the field of robotics. It introduces some

background material, a few fundamental ideas, and the adopted notation of the book, and it

previews the material in the later chapters.   Chapter 2 covers the mathematics used to describe

positions and orientations in 3-space. This is extremely important material: By definition, mechanical

manipulation concerns itself with moving objects (parts, tools, the robot itself) around in space. We

need ways to describe these actions in a way that is easily understood and is as intuitive as

possible.   Chapters 3 and 4 deal with the geometry of mechanical manipulators. They introduce the

branch of mechanical engineering known as kinematics, the study of motion without regard to the

forces that cause it. In these chapters, we deal with the kinematics of manipulators, but restrict

ourselves to static positioning problems.   Chapter 5 expands our investigation of kinematics to

velocities and static forces.   In Chapter 6, we deal for the first time with the forces and moments

required to cause motion of a manipulator. This is the problem of manipulator dynamics.   Chapter 7



is concerned with describing motions of the manipulator in terms of trajectories through space.  

Chapter 8 many topics related to the mechanical design of a manipulator. For example, how many

joints are appropriate, of what type should they be, and how should they be arranged?   In Chapters

9 and 10, we study methods of controlling a manipulator (usually with a digital computer) so that it

will faithfully track a desired position trajectory through space. Chapter 9 restricts attention to linear

control methods; Chapter 10 extends these considerations to the nonlinear realm.   Chapter 11

covers the field of active force control with a manipulator. That is, we discuss how to control the

application of forces by the manipulator. This mode of control is important when the manipulator

comes into contact with the environment around it, such as during the washing of a window with a

sponge.   Chapter 12 overviews methods of programming robots, specifically the elements needed

in a robot programming system, and the particular problems associated with programming industrial

robots.   Chapter 13 introduces off-line simulation and programming systems, which represent the

latest extension to the man-robot interface.   I would like to thank the many people who have

contributed their time to helping me with this book. First, my thanks to the students of Stanford's

ME219 in the autumn of 1983 through 1985, who suffered through the first drafts, found many

errors, and provided many suggestions. Professor Bernard Roth has contributed in many ways,

both through constructive criticism of the manuscript and by providing me with an environment in

which to complete the first edition. At SILMA Inc., I enjoyed a stimulating environment, plus

resources that aided in completing the second edition. Dr. Jeff Kerr wrote the first draft of Chapter 8.

Prof. Robert L. Williams II contributed the MATLAB exercises found at the end of each chapter, and

Peter Corke expanded his Robotics Toolbox to support this book's style of the Denavit-Hartenberg

notation. I owe a debt to my previous mentors in robotics: Marc Raibert, Carl Ruoff, Tom Binford,

and Bernard Roth.   Many others around Stanford, SILMA, Adept, and elsewhere have helped in

various ways&#151;my thanks to John Mark Agosta, Mike Ali, Lynn Balling, A1 Barr, Stephen Boyd,

Chuck Buckley, Joel Burdick, Jim Callan, Brian Carlisle, Monique Craig, Subas Desa, Tri Dai Do,

Karl Garcia, Ashitava Ghosal, Chris Goad, Ron Goldman, Bill Hamilton, Steve Holland, Peter

Jackson, Eric Jacobs, Johann Jager, Paul James, Jeff Kerr, Oussama Khatib, Jim Kramer, Dave

Lowe, Jim Maples, Dave Marimont, Dave Meer, Kent Ohlund, Madhusudan Raghavan, Richard

Roy, Ken Salisbury, Bruce Shimano, Donalda Speight, Bob Tilove, Sandy Wells, and Dave

Williams.   The students of Prof. Roth's Robotics Class of 2002 at Stanford used the second edition

and forwarded many reminders of the mistakes that needed to get fixed for the third edition.   Finally

I wish to thank Tom Robbins at Prentice Hall for his guidance with the first edition and now again

with the present edition.   J.J.C.



This is a university level test book that covers the mathematics of forward and inverse kinematics

well. This edition is old but the math does not change. It is easy to understand if you have the

required math background, maybe Linear Algebra and Calculas through Diff. Eqs. Basically the first

two years of engineering math. The book is still readable if you lack that background but it will be

hard to use the informationThis is not a "how to build a robot" book it is an solid introduction to robot

kinematics and a good reference. Especially given the price of used copies. I bought my copy here

on  for 85 cents.

An easy-to-read introduction into fundamentals of mechanics and control of robotic systems. Lots of

handy illustrations. Somewhat old-fashioned with the robot programming languages - where I would

have preferred chapters on planning instead - but this might be due to its age or preferences of the

author.

good

I had this book for an Intro to Robotics class I took. And I must say, this is by far the worst textbook

I've ever read. It is dense, confusing, and hard to read. There are typos everywhere. When it is

laying out problems and equations, it likes to skip a few steps and assume you can follow along. To

sum it up, this book is useless.Seriously, if you are going to take a course and this book is required,

don't take the course. If the prof was any good they wouldn't pick this book.

The explanation of basic robotics theory is good. Without question robotics is not a topic that should

be approached casually. As an ME student or EE student even an introductory robotics course will

require knowledge you gained all throughout your freshman and sophomore classes as well as your

junior and senior level classes. The biggest drawback of this book that I found was the quality of the

binding. A couple of weeks into the semester the pages started to come out in groups of 10 to 20 at

a time. It seems the publisher used a very poor quality glue in making the text. When I took the

class everyone else in the class had the same problem. For the sake of everyone else that might be

using this book for a class I can only hope we got a bad batch, because the content in the book is

quite good.

Standard textbook on the subject. Recommended to me by a teacher of robotics. This book did not



disappoint. The 3-D transformation matrix is worth the whole price of admission. Old editions still

apply to the modern world. Matrix math heavy.

Over all, I would say this is the best source for understanding mechanics and control theory as it

relates to robotics motion. It really gets into the details that books on the subject of computational

robots such as "Introduction to Autonomous Mobile Robots" and "Computational Principles of

Mobile Robotics" simply do not have the room to accommodate. Chapters two and three go into

great detail on the matrix transformations and geometry necessary to relate one frame of motion to

another. Chapter four is the best chapter on the subject of inverse kinematics that I have found in

print. This chapter tackles the difficult problem of answering the question: "Given starting point A

and stopping point B, what forces must come to bear on a particular robotic arm to get from A to B?"

Chapter five introduces the very important matrix entity entitled the Jacobian, which is necessary for

the study of both velocities and static forces. Once again, the computational robotics books in print

mention the Jacobian and use the Jacobian, but none I have encountered actually bother to explain

it as this book does. Chapters six and seven round out the discussion of mechanics with tutorials on

the subject of manipulator dynamics. Chapter eight is less mathematical, and it deals with the

mechanical design of robot elements. A background in mechanics of materials would be helpful for

understanding this chapter, but you can still get through it even without it. Finally, chapters nine

through eleven deal with control theory and the modeling of robot manipulators. The math gets a bit

sparse in these chapters, and I don't think that the level of explanation is as good here as it is in the

first eight chapters dealing with mechanics. Chapters twelve and thirteen deal with robot

programming systems and should be understandable by anyone with some computer programming

experience. The book is full of worked numerical examples and exercises with the solutions to

selected exercises given in the back of the book. The book also has many Matlab programming

exercises, which is great since most mathematical robotics problems are too complex to solve

without Matlab. The only part of the book that I found somewhat weak in the least bit would be the

chapters on control theory.In summary, to really appreciate this book you should already have some

background in engineering mechanics - say a course in both statics and dynamics, and also some

understanding of control theory, with a desire to apply this knowledge specifically to computational

issues in robotics. You cannot be a robotic hobbyist and tinkerer with no background in engineering

or mathematics and gain much from this book. From reading the other reviews, I think this

misunderstanding might be where some of the bad ratings are coming from.



My gf needed this for her phd qualifying exam.It got her well prepared for it apparently, as she

passed it!

Robotics: Everything You Need to Know About Robotics From Beginner to Expert (Robotics 101,

Robotics Mastery) Introduction to Robotics: Mechanics and Control (3rd Edition) Robotics, Vision

and Control: Fundamental Algorithms In MATLAB, Second Edition (Springer Tracts in Advanced

Robotics) Robotics, Vision and Control: Fundamental Algorithms in MATLAB (Springer Tracts in

Advanced Robotics) Introduction to Robotics: Mechanics and Control (4th Edition) Introduction to

Robotics: Mechanics and Control (2nd Edition) Robots and Robotics High Risk Robots Macmillan

Library (Robots and Robotics - Macmillan Library) Evolutionary Robotics: The Biology, Intelligence,

and Technology of Self-Organizing Machines (Intelligent Robotics and Autonomous Agents) The

Robotics Primer (Intelligent Robotics and Autonomous Agents series) Robotics: Discover The

Robotic Innovations Of The Future - An Introductory Guide to Robotics Robotics: Everything You

Need to Know About Robotics from Beginner to Expert The Robotics Club: Teaming Up to Build

Robots (Robotics (Library)) Robotics: Modelling, Planning and Control (Advanced Textbooks in

Control and Signal Processing) NLP: Neuro Linguistic Programming: Re-program your control over

emotions and behavior, Mind Control - 3rd Edition (Hypnosis, Meditation, Zen, Self-Hypnosis, Mind

Control, CBT) Fracture and Fatigue Control in Structures: Applications of Fracture Mechanics

(Prentice-Hall International Series in Civil Engineering and Engineering Mechanics) Mechatronic

Hands: Prosthetic and Robotic Design (Iet Control, Robotics and Sensors) Biofluid Mechanics,

Second Edition: An Introduction to Fluid Mechanics, Macrocirculation, and Microcirculation

(Biomedical Engineering) Introduction to Practical Peridynamics: Computational Solid Mechanics

Without Stress and Strain (Frontier Research in Computation and Mechanics of Materials)

Advanced Molecular Quantum Mechanics: An Introduction to Relativistic Quantum Mechanics and

the Quantum Theory of Radiation (Studies in Chemical Physics) NLP: Persuasive Language Hacks:

Instant Social Influence With Subliminal Thought Control and Neuro Linguistic Programming (NLP,

Mind Control, Social Influence, ... Thought Control, Hypnosis, Communication) 

http://privateebooks.com/en-us/read-book/kvDQB/introduction-to-robotics-mechanics-and-control-3rd-edition.pdf?r=EePKsodxfHMV4N7CaU38bBpkI1GOyuavtL5LoHHroXY%3D
https://jacquelynn-franchi.firebaseapp.com/contact.html
https://jacquelynn-franchi.firebaseapp.com/dmca.html
https://jacquelynn-franchi.firebaseapp.com/privacy-policy.html
https://jacquelynn-franchi.firebaseapp.com/faq.html

