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o A complete resource to Approximate Dynamic Programming (ADP),
including on-line simulation code

e Provides atutorial that readers can use to start implementing the learning
algorithms provided in the book

¢ Includesideas, directions, and recent results on current research issues and
addresses applications where ADP has been successfully implemented

e The contributors are leading researchersin the field
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Editorial Review

Review
"...highly recommended to researchers, graduate students, engineers, and scientists..." (E-STREAMS
February 2006)

"Clearly, thisbook is useful for researchers who do or want to do research on ADP." (I1E Transactions-
Quality & Reliability Engineering, February 2006)

"...I would like to congratul ate the editors, for putting together this wonderful collection of research
contributions." (Computing Reviews.com, March 18, 2005)

From the Back Cover
Approximate dynamic programming solves decision and control problems

While advances in science and engineering have enabled us to design and build complex systems, how to
control and optimize them remains a challenge. This was made clear, for example, by the major power
outage across dozens of citiesin the Eastern United States and Canada in August of 2003. Learning and
approximate dynamic programming (ADP) is emerging as one of the most promising mathematical and
computational approaches to solve nonlinear, large-scale, dynamic control problems under uncertainty. It
draws heavily both on rigorous mathematics and on biological inspiration and paralels, and helps unify new
devel opments across many disciplines.

The foundations of learning and approximate dynamic programming have evolved from several
fields—optimal control, artificial intelligence (reinforcement learning), operations research (dynamic
programming), and stochastic approximation methods (neural networks). Applications of these methods span
engineering, economics, business, and computer science. In this volume, leading expertsin the field
summarize the latest research in areas including:

¢ Reinforcement learning and its relationship to supervised learning

o Model-based adaptive critic designs

¢ Direct neural dynamic programming

¢ Hierarchical decision-making

¢ Multistage stochastic linear programming for resource allocation problems

¢ Concurrency, multiagency, and partial observability

¢ Backpropagation through time and derivative adaptive critics

o Applications of approximate dynamic programming and reinforcement learning in control-constrained
agile missiles; power systems; heating, ventilation, and air conditioning; helicopter flight control;
transportation and more.

About the Author

JENNIE Sl is Professor of Electrical Engineering, Arizona State University, Tempe, AZ. Sheisdirector of
Intelligent Systems Laboratory, which focuses on analysis and design of learning and adaptive systems. In
addition to her own publications, she isthe Associate Editor for |EEE Transactions on Neural Networks, and
past Associate Editor for IEEE Transactions on Automatic Control and |EEE Transactions on Semiconductor
Manufacturing. She was the co-chair for the 2002 NSF Workshop on Learning and A pproximate Dynamic
Programming.



ANDREW G. BARTO is Professor of Computer Science, University of Massachusetts, Amherst. Heis co-
director of the Autonomous L earning Laboratory, which carries out interdisciplinary research on machine
learning and modeling of biological learning. He is a core faculty member of the Neuroscience and Behavior
Program of the University of Massachusetts and was the co-chair for the 2002 NSF Workshop on Learning
and Approximate Dynamic Programming. He currently serves as an associate editor of Neural Computation.

WARREN B. POWELL is Professor of Operations Research and Financial Engineering at Princeton
University. Heis director of CASTLE Laboratory, which focuses on real-time optimization of complex
dynamic systems arising in transportation and logistics.

DONALD C. WUNSCH isthe Mary K. Finley Missouri Distinguished Professor in the Electrical and
Computer Engineering Department at the University of Missouri, Rolla. He heads the Applied
Computational Intelligence Laboratory and also has a joint appointment in Computer Science, and is
President-Elect of the International Neural Networks Society.

Users Review
From reader reviews:
Karyn Turner:

Do you have favorite book? In case you have, what is your favorite's book? E-book is very important thing
for usto learn everything in the world. Each book has different aim or perhaps goal; it means that publication
has different type. Some people really feel enjoy to spend their the perfect time to read a book. They may be
reading whatever they have because their hobby will be reading a book. Think about the person who don't
like reading a book? Sometime, man or woman feel need book whenever they found difficult problem or
maybe exercise. Well, probably you'll have this Handbook of Learning and A pproximate Dynamic
Programming.

Sara Kdlly:

A lot of people aways spent their own free time to vacation or go to the outside with them loved ones or
their friend. Do you know? Many alot of people spent they free time just watching TV, or playing video
games al day long. In order to try to find a new activity honestly, that is look different you can read a book.
It isreally fun to suit your needs. If you enjoy the book that you simply read you can spent all day every day
to reading a e-book. The book Handbook of Learning and Approximate Dynamic Programming it is very
good to read. There are alot of individuals who recommended this book. These were enjoying reading this
book. In case you did not have enough space to deliver this book you can buy the particular e-book. Y ou can
mOore very easily to read this book from a smart phone. The price is not too expensive but this book features
high quality.

Kenneth Quisenberry:

This Handbook of Learning and Approximate Dynamic Programming is great reserve for you because the
content which can be full of information for you who all always deal with world and possess to make
decision every minute. This book reveal it facts accurately using great coordinate word or we can state no
rambling sentences included. So if you are read the item hurriedly you can have whole factsin it. Doesn't
mean it only gives you straight forward sentences but tough core information with beautiful delivering



sentences. Having Handbook of Learning and Approximate Dynamic Programming in your hand like
obtaining the world in your arm, detailsin it is not ridiculous one particular. We can say that no guide that
offer you world throughout ten or fifteen tiny right but this reserve already do that. So , it is good reading
book. Hey Mr. and Mrs. busy do you still doubt which?

Charles Wagoner:

Some peopl e said that they feel fed up when they reading aguide. They are directly felt that when they get a
half portions of the book. Y ou can choose the particular book Handbook of Learning and Approximate
Dynamic Programming to make your personal reading isinteresting. Y our skill of reading proficiency is
developing when you such as reading. Try to choose straightforward book to make you enjoy to learn it and
mingle the impression about book and looking at especially. It is to be first opinion for you to like to open a
book and examine it. Beside that the book Handbook of Learning and Approximate Dynamic Programming
can to be your friend when you're really feel alone and confuse with what must you're doing of their time.
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