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Author/Editor Names: Ke Zhang, Bin Jiang, Yonghao Ma, Yuhang Xu, Yuan Lu
Book Title: Cooperative Safety Control of Multiagent Systems: A Fully Actuated System Approach

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: Distributed coordination in multi-agent systems has received much attention from
multidisciplinary researchers in a wide range,including biology, physics, and engineering. This is partly due to its wide
applications to attitude alignment of satellites, cooperative control of unmanned aerial vehicles, and so on. Despite their
wide applicability, there are still a number of challenges faced by multiagent systems, including cooperative control for
agents aginst faults and external disturbances. This book focuses on cooperative safety control design for multiagent
systems. It is essential for engineers, researchers, and postgraduates seeking to master the cooperative control of
multiagent systems. It provides recent theoretical results and applications of the cooperative control for multiagent

systems subjected to multiple faults and external disturbances in the framework of the fully actuated system approach.

Content summary and key points: Several important topics are studied, such as prescribed-time control, formation
control, and fault-tolerant game control. This book intends to provide the readers with a good understanding of
cooperative safety control based on the fully actuated system approach.The special feature of this book is that a fully
actuated approach is proposed for the cooperative safety control of multi-agent systems, which is beneficial for reducing

the complexity of control design and stability analysis.

Benefits and prerequisites: Interested readers can learn a novel approach to cooperative safety control of multiagent
systems, and this book can benefit researchers, engineers, and graduate students in the fields of multi-robot cooperation,

unmanned aerial vehicle formation, control engineering, etc.

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.
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Introduction

This chapter introduces the characteristics and advances in multiagent systems, alongwith the basic theory of the
fully actuated systems approach. It sets the stage for understanding the importance of controlling multiagent
systems and provides an overview of the book's structure, summarizing the content of each chapter to guide readers
on how to navigate the material.
1.1 Multiagent Systems

1.1.1  Cooperative Control for Multiagent Systems

1.1.2  Cooperative Safety Control for Multiagent Systems

1.1.3  Current Deficiencies and Challenges
1.2 Fully Actuated System Theory and Its Application in Multiagent Systems

1.2.1  Development of The Fully Actuated System Approach

1.2.2  Fully Actuated System Approach-Based Cooperative Safety Control for Multi-Agent Systems
1.3 Basic Knowledge
1.4 Organization of the Book

References

Partl Prescribed-Time Cooperative Safety Control of Multiagent Systems

2.

Pratical Prescribed-Time Passive Fault-Tolerant Control

This chapter focuses on cross-dimensional heterogeneous multi-agent systems with external disturbances and
actuator faults. A passive fault-tolerant control method is proposed by using the fully actuated system approach,
which realizes the containment control of the multi-agent system and improves the safety and reliability of the
system.

2.1 Introduction

2.2 Multiagent Systems Description

2.3 Distributed Prescribed-Time Observer

2.4 Prescribed Performance-Based Fully Actuated Fault-Tolerant Control

2.5 Simulation Study

2.6 Conclusion

References

Pratical Prescribed-Time Active Fault-Tolerant Control

For mixed-order heterogeneous multi-agent systems with actuator bias faults, this chapter proposes an active
fault-tolerant control based on prescribed-time distributed observer with the help of the fully actuated system
approach, which realizes the consensus control of multi-intelligent systems and improves the fault-tolerant ability of

the system.



3.1 Introduction
3.2 Multiagent Systems Description
3.3 Distributed Prescribed-Time Observer
3.4 Fully Actuated Ative Fault-Tolerant Control
3.5 Simulation Study
3.6 Conclusion
References
Prescribed-Time Fault-Tolerant Control For Systems with Directed Graphs
®  For the formation control of heterogeneous multi-unmanned aerial vehicle-multi-unmanned ground vehicle systems
(UAVs-UGVs) with actuator faults, a prscribed-time formation control strategy based on the fully actauted system
approach is proposed, which prevents the fault diffusion of the multi-agent system and improves the safety
performance of the system.
4.1 Introduction
4.2 UAVs-UGVs System Description
4.3 Distributed Observer Desgin for Systems with Directed Graphs
4.4 Fully Actuated Adaptive Fault-Tolerant Control
4.5 Simulation Study
4.6 Conclusion
References
Prescribed-Time Fault-Tolerant Control For Systems under Switch Topologies
® This chapter focuses on the unmanned helicopter formation control system with actuator faults. A disturbance
observer is constructed to estimate the lumped disturbance composed of external disturbances and actuator faults
quickly and accurately. Based on the full actuated system approach, a formation fault-tolerant controller and an
attitude tracking fault-tolerant controller are designed for the inner loop and the outer loop respectively, which can
ensure the stability of multiple unmanned helicopters in switching topologies.
5.1 Introduction
5.2 Unmanned Helicopters Description
5.3 Observer Desgin for Lumped Disterbances
5.4 Outer-Loop and Inner-Loop Fully Actuated Fault-Tolerant Control
5.5 Simulation Study
5.6 Conclusion
References
PartII Cooperative Safety Control of UAV Formation System with Multiple Faults
6. Incremental Fault-Tolerant Control for Systems with Actuator and Sensor Faults
®  For the unmanned helicopter formation control system with actuator and sensor faults, an attitude controller using
the incremental fully actuated system approach is proposed in the attitude subsystem to track the desired attitude. In

the position subsystem, the faults of speed and position sensors are estimated and compensated by a prescribed-time



fault estimation observer, and a prescribed-time formation controller is designed by an incremental fully actuated
system approach.

6.1 Introduction

6.2 Helicopters Formation System Description

6.3 Fault Estimations for Actuator and Sensor Faults

6.4 Incremental Fully Actuated System Approach-Based Fault-Tolerant Control

6.5 Simulation Study

6.6 Conclusion

References

Adaptive Fault-Tolerant Control for Systems with Agent Faults and Communication Network Faults

This chapter focuses on formation control problem of fixed-wing unmanned aerial vehicles, which suffer from
actuator and communication link faults. To address communication link faults within the formation, the distributed
state observer is designed for each follower UAV. Subsequently, the model of the fixed-wing unmanned aerial
vehicle is transformed into a fully actuated system mode. Drawing from the theory of fully actuated system
approach, the fault-tolerant controller is constructed.

7.1 Introduction

7.2 Fixed-Wing UAVs Formation System Description

7.3 Distributed Observer

7.4 Adaptive Fully Actuated System Fault-Tolerant Control

7.5 Simulation Study

7.6 Conclusion

References

PartIII Game-Based Cooperative Safety Control of UAVs Formation Systems

8.

9.
[ ]

Zero-Sum Differential Game-Based Passive Fault-Tolerant Containment Control

A system model of fixed-wing unmanned aerial vehicles (UAVs) under actuator faults is established, and a passive
fault-tolerant optimal control method based on the zero-sum differential graph game is proposed. A reinforcement
learning algorithm is designed to realize formation containment control and game Nash equilibrium, which
improves the security and intelligence of the system.

8.1 Introduction

8.2 Fixed-Wing UAVs Formation System Description

8.3 Passive Fault-Tolerant Optimal Formation Containment Control

8.4 Fault-Tolerant Game Control Based on Adaptive Dynamic Programming

8.5 Simulation Study

8.6 Conclusion

References

Steinberg Game-Based Active Fault-Tolerant Optimal Control

For a multiagent system that consists of multiple quadrotor helicopters under actuator faults, an attitude tracking and

fault-tolerant game control method based on the Steinberg game is proposed in the framework of the fully actuated



system approach, which realizes the synchronous optimal performance of the inner loop and outer loop, and
improves the group intelligence and security of the multiagent system.
9.1 Introduction
9.2 Quadrotor Helicopters Formation System Description
9.3 Inner-Loop Fault-Tolerant Attitude Tracking Control
9.4 Fault Tolerant Game Control for Outer-Loop Cooperative Formation
9.5 Simulation Study
9.6 Conclusion
References
10. Conclusion and Future Study Directions
10.1 Conclusion

10.2 Future Study Directions
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E. Book Context

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.?

The 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. There are no books related to the fully actuated system approach in the

research and application of multiagent 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: Safety control, fault-tolerant control, multi-robot cooperation, unmanned aerial vehicle formation, and

control engineering.

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

Multiagent Systems, Fully Actuated System Approachs, Safety Control, Fault-Tolerant Control, Prescribed-Time

Control, Game Control

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

1) Offers a systematic and comprehensive introduction to cooperative safety control for multiagent systems in the
framework of the fully actuated system approach.
2) Combines more practical scenarios toward the distributed control design of multiagent systems

3) Provides guidelines for engineers to improve the safety of engineering systems
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