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Abstract

Comparing with single unmanned aerial vehicle (UAV), the UAVs formation has many advantages,
such as high success rate and multi-task. The design of controller and the formation communica-
tion mode of UAVs are the key techniques to autonomous formation flight. This paper focuses on
the control and communication of autonomous formation flying for UAVs. Under the environment
of the indoor action capture system, which is made in VICON UK so it is called VICON system, the
formation trajectory tracking and formation keeping controller are designed to realize the UAVs
formation cruising. By using algebraic graph theory and intelligent decision-making method, each
UAV has the ability to judge the self-position and formation information. Moreover, if there is a
malfunction of the UAYV, it can also reconnect formation information to realize the formation re-
configuration. At the same time, using modular communication module, it is convenient to modify
communication program. The results of the formation flight experiment verify the effectiveness of
the method in this paper.
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Figure 1. Formation controller structure
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Figure 2. Formation information flow chart
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Figure 3. Flow chart of formation reconfiguration
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Figure 4. Contrastive map before and after formation reconfiguration
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Figure 5. Communication data processing module
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Figure 7. Formation map
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Figure 8. Formation flight trajectory map
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Figure 9. Formation reconfiguration trajectory map
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