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Integrating feedforward control with feedback control can significantly improve
the performance of control systems compared to using feedback control alone.
Focusing on feedforward control techniques, Optimal Reference Shaping for
Dynamical Systems: Theory and Applications lucidly covers the various
algorithms for attenuating residual oscillations that are excited by reference
inputs to dynamical systems. The reference shaping techniques presented in the
book require the system to be stable or marginally stable, including systems
where feedback control has been used to stabilize the system.

Illustrates Techniques through Benchmark Problems

After developing models for applications in which the dynamics are dominated
by lightly damped poles, the book describes the time-delay filter (input shaper)
design technique and reviews the calculus of variations. It then focuses on four
control problems: time-optimal, fuel/time-optimal, fuel limited time-optimal, and
jerk limited time-optimal control. The author explains how the minimax
optimization problem can help in the design of robust time-delay filters and
explores the input-constrained design of open-loop control profiles that account
for friction in the design of point-to-point control profiles. The final chapter
presents numerical techniques for solving the problem of designing shaped
inputs.

Supplying MATLAB® code and a suite of real-world problems, this book
provides a rigorous yet accessible presentation of the theory and numerical
techniques used to shape control system inputs for achieving precise control
when modeling uncertainties exist. It includes up-to-date techniques for the
design of command-shaped profiles for precise, robust, and rapid point-to-point
control of underdamped systems.
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Integrating feedforward control with feedback control can significantly improve the performance of control
systems compared to using feedback control alone. Focusing on feedforward control techniques, Optimal
Reference Shaping for Dynamical Systems: Theory and Applications lucidly covers the various
algorithms for attenuating residual oscillations that are excited by reference inputs to dynamical systems. The
reference shaping techniques presented in the book require the system to be stable or marginally stable,
including systems where feedback control has been used to stabilize the system.

Illustrates Techniques through Benchmark Problems

After developing models for applications in which the dynamics are dominated by lightly damped poles, the
book describes the time-delay filter (input shaper) design technique and reviews the calculus of variations. It
then focuses on four control problems: time-optimal, fuel/time-optimal, fuel limited time-optimal, and jerk
limited time-optimal control. The author explains how the minimax optimization problem can help in the
design of robust time-delay filters and explores the input-constrained design of open-loop control profiles
that account for friction in the design of point-to-point control profiles. The final chapter presents numerical
techniques for solving the problem of designing shaped inputs.

Supplying MATLAB® code and a suite of real-world problems, this book provides a rigorous yet accessible
presentation of the theory and numerical techniques used to shape control system inputs for achieving precise
control when modeling uncertainties exist. It includes up-to-date techniques for the design of command-
shaped profiles for precise, robust, and rapid point-to-point control of underdamped systems.
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Editorial Review

About the Author

Tarunraj Singh is a professor in the Department of Mechanical and Aerospace Engineering at the
University at Buffalo. For more than twenty years, Dr. Singh has worked on the control of flexible structures
at various institutions, including Texas A&M University, the University of Waterloo, IBM Almaden
Research Center, the Technical University of Darmstadt, and the NASA Goddard Space Flight Center.

Users Review

From reader reviews:

Doreen Harry:

The book Optimal Reference Shaping for Dynamical Systems: Theory and Applications can give more
knowledge and also the precise product information about everything you want. Why then must we leave the
great thing like a book Optimal Reference Shaping for Dynamical Systems: Theory and Applications? A few
of you have a different opinion about reserve. But one aim this book can give many data for us. It is
absolutely appropriate. Right now, try to closer with your book. Knowledge or data that you take for that,
you could give for each other; you are able to share all of these. Book Optimal Reference Shaping for
Dynamical Systems: Theory and Applications has simple shape but you know: it has great and massive
function for you. You can search the enormous world by wide open and read a guide. So it is very wonderful.

Michelle Huffman:

A lot of people always spent their particular free time to vacation or go to the outside with them family or
their friend. Were you aware? Many a lot of people spent they free time just watching TV, or even playing
video games all day long. If you would like try to find a new activity here is look different you can read a
new book. It is really fun for you personally. If you enjoy the book that you just read you can spent 24 hours
a day to reading a guide. The book Optimal Reference Shaping for Dynamical Systems: Theory and
Applications it is very good to read. There are a lot of people that recommended this book. These folks were
enjoying reading this book. Should you did not have enough space to develop this book you can buy the e-
book. You can m0ore quickly to read this book through your smart phone. The price is not to cover but this
book has high quality.

Willie Randolph:

This Optimal Reference Shaping for Dynamical Systems: Theory and Applications is brand-new way for you
who has fascination to look for some information given it relief your hunger info. Getting deeper you in it
getting knowledge more you know or you who still having tiny amount of digest in reading this Optimal
Reference Shaping for Dynamical Systems: Theory and Applications can be the light food to suit your needs



because the information inside this specific book is easy to get by means of anyone. These books develop
itself in the form that is certainly reachable by anyone, yeah I mean in the e-book type. People who think that
in guide form make them feel tired even dizzy this e-book is the answer. So there is not any in reading a
guide especially this one. You can find actually looking for. It should be here for an individual. So , don't
miss this! Just read this e-book kind for your better life and knowledge.

Bernard Taylor:

A lot of publication has printed but it differs. You can get it by net on social media. You can choose the most
beneficial book for you, science, comedian, novel, or whatever by searching from it. It is called of book
Optimal Reference Shaping for Dynamical Systems: Theory and Applications. You can contribute your
knowledge by it. Without making the printed book, it may add your knowledge and make a person happier to
read. It is most essential that, you must aware about publication. It can bring you from one destination to
other place.
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