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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.

Subject and Importance: High-order fully actuated system (HOFAS) theory has proposed as a novel framework for
the analysis and design of control systems, which can simplifies the control design and obtained a linear constant
system with a desired closed-loop performance. This book focuses on the predictive cooperative control for high-
order fully actuated multiagent systems (HOFAMAS), which provides a new view to design the cooperative control
law for improving the control performances.

Content Summary and Key Points: This book aims at multiple constraints in the cooperative control of HOFAMASs,
including input saturation and performance constraints, communication constraints, cyberattacks and uncertainties,
to develop the corresponding HOFA predictive cooperative control schemes. Then, the experiments of formation
control of air-bearing spacecraft simulators are provided to verify the effectiveness and practicability of HOFA
predictive cooperative control schemes.

Benefits and Prerequisites: Readers can obtain a further understanding on both predictive control based on HOFAS
method and predictive cooperative control for HOFAMASSs, which is as a preferred guide and a better foundation for
readers to deeply study and promote the predictive control based on HOFAS method and its development in cooperative

control of multiagent systems.

C. Table of Contents
For ‘Authored Book’: a detailed ToC with a second or even further hierarchy is preferred.

For ‘Edited Volume’: a preliminary ToC with first-level hierarchy is sufficient, however, please list the contributors’

names and institutional affiliations for each chapter.

a) Please also include the objectives of each chapter and how the chapters interrelate; b) If available, please



provide sample chapters that are representative of the book’s level and style. If the manuscript is complete, attach

the entire PDF (If applicable) for our reference.

Part I. Basis of Predictive Control for High-Order Fully Actuated Systems
1 Introduction
® This chapter introduces the research status and developments of HOFA system theory, cooperative control for
multiagent systems and predictive cooperative control for multiagent systems, and provides the struture and content
of this book.
1.1 Overview
1.2 Development of HOFA system theory
1.3 Status of cooperative control for multiagent systems
1.4 Progress of predictive cooperative control for multiagent systems
1.5 Main contents and organization of this book.
References
2 Predictive control for high-order fully actuated systems
®  This chapter proposes the design method of predictive control for high-order fully actauted systems in linear and
nonlinear cases, which provides methodology foundation for the predictive cooperative control for high-order fully
actauted multiagent systems.
2.1 Overview
2.2 Predictive control for linear high-order fully actuated systems
2.2.1 Problem statement
2.2.2 Design of HOFA predictive control
2.2.3 Analysis of bounded stability and tracking performance
2.2.4 Simulation and experiments
2.3 Predictive control for nonlinear high-order fully actuated systems
2.3.1 Problem statement
2.3.2 Design of HOFA predictive control
2.3.3 Analysis of bounded stability and tracking performance
2.3.4 Simulation and experiments
2.4 Conclusions
References
Part II. Predictive Cooperative Control for High-Order Fully Actuated Multiagent Systems
3 Predictive cooperative control for high-order fully actuated multiagent systems
® This chapter proposes a predictive cooperative control for high-order fully actuated multiagent systems in an ideal
case, which provides a foundation for the cooperative control problem under complex cases.
3.1 Overview
3.2 Problem statement
3.3 Design of HOFA predictive cooperative control

3.4 Analysis of simultaneous consensus and stability



3.5 Simulation and experiment
3.6 Conclusions
References
4 Constrained predictive cooperative control for high-order fully actuated multiagent systems with input saturation
and dynamic performance constraints
®  This chapters proposes a constrained predictive control method to deal with the coopearative control problem of high-
order fully actuated multiagent systems with input saturation and dynamic performance constraints.
4.1 Overview
4.2 Problem statement
4.3 Design of HOFA constrained predictive cooperative control
4.4 Analysis of simultaneous consensus and stability
4.5 Simulation and experiment
4.6 Conclusions
References
Part I1II. Predictive Cooperative Control for High-Order Fully Actuated Multiagent Systems with Communication
Constraints
5 Proportional-integral predictive cooperative control for high-order fully actuated multiagent systems with fixed
communication delays
®  This chapter addresses the cooperative control problem of high-order fully actuated multiagent systems with fixed
communication delays by using a proportional-integral predictive control approach, such that the communication
delyas can be actively compensated and the cooperative control performance can be realized.
5.1 Overview
5.2 Problem statement
5.3 Design of HOFA PI predictive cooperative control
5.4 Analysis of simultaneous consensus and stability
5.5 Simulation and experiment
5.6 Conclusions
References
6 Observer-based predictive cooperative control for high-order fully actuated multiagent systems with time-varying
communication constraints
®  Aiming at the time-varying communication constraints (including communication delays and packet dropouts) and
unmeasurable states, this chapter proposes an observer-based predictive control to realize the cooperative control
performance of high-order fully actuated multiagent systems.
6.1 Overview
6.2 Problem statement
6.3 Design of HOFA observer-based predictive cooperative control
6.4 Analysis of simultaneous consensus and stability

6.5 Simulation and experiment



6.6 Conclusions
References
Part IV. Predictive Cooperative Control for High-Order Fully Actuated Multiagent Systems under Cyberattacks
and Uncertainties
7 Packet-based predictive cooperative control for high-order fully actuated multiagent systems under random DoS
attacks
® This chapter constructs a packet-based predictive control method to deal with the cooperative control problem of
high-order fully actuated multiagent systems under random DoS attacks, such that the secure cooperative control
performance can be guaranteed.
7.1 Overview
7.2 Problem statement
7.3 Design of HOFA packet-based predictive cooperative control
7.4 Analysis of simultaneous consensus and stability
7.5 Simulation and experiment
7.6 Conclusions
References
8 Sliding-mode predictive cooperative control for high-order fully actuated multiagent systems under random
deception attacks
®  This paper establishes a sliding-mode predictive control approach to handle the cooperative control problem of high-
order fully actuated multiagent systems under random deception attacks, which introduces a sliding-mode variable
for improving the robustness to realize the secure cooperative control performance.
8.1 Overview
8.2 Problem statement
8.3 Design of HOFA sliding-mode predictive cooperative control
8.4 Analysis of simultaneous consensus and stability
8.5 Simulation and experiment
8.6 Conclusions
References
9 Terminal sliding-mode predictive cooperative control for heterogeneous uncertain nonlinear high-order fully
actuated multiagent systems
®  For the robust cooperative control problem of heterogeneous uncertain nonlinear high-order fully actuated multiagent
systems, this chapter proposes a terminal sliding-mode predictive control approach, where uses a terminal sliding-
mode variable to enhance the robustness and accelerate the convergence rate.
9.1 Overview
9.2 Problem statement
9.3 Design of HOFA terminal sliding-mode predictive cooperative control
9.4 Analysis of simultaneous consensus and stability

9.5 Simulation and experiment



9.6 Conclusions
References

10 Conclusions and prospects
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1. Type — Is your book mainly a research monograph, undergraduate or graduate/advanced textbook, professional
book, state-of-the-art survey, major reference work (>1000 pages), etc.?

This book is a research monograph.



2. Competing Titles — Please provide titles, authors, ISBNs — publisher or Amazon URLs if possible — of competing
titles, and a brief comment on how your proposed book compares.

There are currently no direct competing titles for the prepared book. Fully actuated system approach was proposed
in 2020 and 2021 as a general framework for control system analysis and design based on a newly discovered general
type of fully actuated models for dynamical systems.

3. Readers — Please select from and reorder the following list to match the expected audience share: scientists and
researchers; lecturers and tutors; academic and corporate libraries; practitioners and professionals;
postgraduates; undergraduates; others (specify).

And which research areas are they from?

1) Readers: researchers; academic and corporate libraries; practitioners and professionals; postgraduates;
undergraduates;
2) Research area: predictive control, cooperative control for multiagent systems, fully actuated system method

4. Keywords (5 -20 keywords in order of importance and relevance):

Full actuated system methods, predictive control, cooperative control for multiagent systems, simultaneous
consensus and stability, input saturation and dynamic performance constraints, communication constraints,
cyberattacks, uncertainties.

5. Unique Selling Points that indicate the features and benefits (3 points, each point less than 120 characters):

1) A HOFA predictive control approach is proposed to expand the research range of FAS method.

2) A predictive cooperative control scheme is developed to address the cooperative control problem of high-order
fully actuated multiagent systems under multiple constraints.

3) The spacecraft formation control experiments are provided to verify the effectiveness and practicability.
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