Springer Book Proposal

A. Project
Author/Editor Names: Guang-Ren Duan
Book Title: Introduction to Fully Actuated System Approach for Control

Volume I. Global Fully Actuated Systems
Volume II. Sub-fully Actuated Systems
Volume III. Unidirectionally Connected FASs

B. Short Book Description

Your book description should motivate potential audiences to read this book. Keep it concise and

focused on what makes your book unique. Follow these pointers for an effective description:

e Subject: Identify the book's core subject, avoid describing the topic in detail or giving

definitions.

e Importance: Explain its significance to its target audience.

e Content Summary: Offer a brief overview of the book's content.

e Key Points: Highlight the most engaging methods, results, or topics.

e Benefits: State the main benefits readers will receive.

e Prerequisites: Note any required background for comprehension.
Aim for 200-300 words, in 1-3 paragraphs; write in an active, engaging tone; integrate keywords
naturally for SEO.

This is the first book in the world addressing the fully actuated system (FAS) approach for analysis and

control of dynamical systems, written by the proposer of the FAS approach.

State-space models are convenient for solving the state vectors, including their estimates and their
infinite-time behaviour, but are not for the control vectors. Therefore, they are actually not the best
ones to perform control. Consequently, “from the mid 1990s, the study of problems of feedback design
for MIMO nonlinear systems came to a (almost complete) stall” (Alberto Isidori). Apparently, there is
no doubt that a model from which the control vector can be completely or partially solved explicitly
would best perform the control. Inspired by the practical mechanical FASs, a type of mathematically
extended FAS models is established, from which the control vectors can indeed be explicitly solved.
Eventually, a FAS approach, which is parallel to the well-known state-space one, has been proposed
for analysis and designs of general dynamical control systems. It has found its great power in dealing
with control of complicated nonlinear dynamical systems, and has simultaneously attracted rapidly

growing attention in the world control community.

This book (volumes), among the others in this book series, gives an elementary introduction to the FAS
approach. It provides the best and the easiest gateway for beginners, helps control scientists to enhance
both the depth and breadth of their research work, and assists control engineers to implement practical

control systems in a more advanced and efficient way.
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1. Table of Contents

For Table of Contents of Volume I, please refer to Appendix A.
For Table of Contents of Volume 11, please refer to Appendix B.

For Table of Contents of Volume II1, please refer to Appendix C.

2. Content Description
This book is divided into three volumes, namely,

Volume I. Global Fully Actuated Systems,
Volume II. Sub-Fully Actuated Systems; and
Volume III. Unidirectionally Connected FASs.

These volumes go deeper in natural sequence. More specifically, sub-FASs contain global FASs as
special cases, and describe a much more general and complicated class of dynamical systems than
global FASs. Meanwhile, uniformly connected FASs (UC-FASs) contain sub-FASs as special cases,
and also describe a much more general and complicated class of dynamical systems than sub-FASs. In
each volume, the problem of converting dynamical systems into the class of FAS models is considered,
and then the problem of controller design based on the obtained FAS models is solved. Examples range
from both theoretical and practical backgrounds are provided to demonstrate the FAS approach
proposed in each part. As a consequence, the control techniques proposed in a former part happen to be

special cases of those proposed in a latter part.
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