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Thesis Summary

In recent years, technological breakthroughs have led to the rapid development of unmanned aerial
vehicle (UAV), especially multi-copter, which are rapidly penetrating into society. However,
multi-copter is vulnerable to disturbances. This study focuses on multi-copter (UAV: Unmanned
Aerial Vehicle) as a new method in the future, and proposes the control algorithm that transport
payload with suspended by multi-UAV with cables. The proposed control method is set as the main
axes of the method of forming a formation in UAVs and making it follow the virtual leader and the
method of compensating for the disturbance expected in the real environment.

Chapter 1 outlines the background and purpose of this thesis. Chapter 2 explains the basic
knowledge such as consensus algorithm necessary to understand this study.

Chapter 3 explains the UAV model used in this study. The three axes are linearized and
decoupled under specific conditions.

In Chapter 4, the proposed method is able to achieve formation in multi-UAV and compensate
for disturbance using RISE (Robust Integral of Sign of the Error). Additionally, the convergence is
demonstrated mainly using Lyapunov's stability theorem. The validity of convergence, high
robustness and the usefulness of the proposed control method are confirmed by simulation.

In Chapter 5, the control method to transport payload which suspended from multi-UAV with
cables is proposed. UAVs do not necessarily have to be connected to each other. In order to achieve
more stable tasks, the control method is considered for the payload to avoid collision with
obstacles, for maintaining the attitude of the payload and for all agents to contribute to
transportation. Also, the dynamical model is derived to simulate the payload. The validity of these
proposed control methods and the convergence are verified by numerical simulation.

In Chapter 6, the characteristics of the device for experiments are explained. The equipment was
constructed using a motion capture system and UAVs, and is able to realize multi-UAV flight
relatively easily. In addition, the consistency with the response characteristics of the UAV used in
the experimental equipment and simulation model is confirmed. Finally, the usefulness of the
proposed methods about the contents of chapters 4 and 5 are confirmed by experiments.

The concluding remarks and future issues with proposed methods are stated in Chapter 7.




