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Fig.1 Flight control of UAV formations based on

brain—computer interface data
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Fig.2 Brain-controlled drone formation message

communication connection diagram
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Fig.3 UAV formation simulation framework diagram
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Fig.4 Drone formation software framework diagram
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Fig.5 Inertial coordinate system and body coordinate system
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a two-dimensional plane
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Table 1 Offline data result
P/ S1 S2 S3 S4 S5 S6
1.0 0.90 0.48 0.54 0.47 0.8 0.66
L5 0.97 0.69 0.84 0.62 0.91 0.89
2.0 1.00 0.84 0.85 0.81 0.95 0.92
25 1.00 0.91 0.90 0.88 0.97 0.93
3.0 1.00 0.95 0.94 0.90 0.97 0.96
35 1.00 0.97 0.95 0.94 0.98 0.98
4.0 0.93 0.97 0.91 0.95 0.98 0.98
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Design of UAV Formation Control System Based on Brain-Computer
Interface Data

Li Jiawei, Zhang Hongxin, Xu Ruilin

Beijing University of Posts and Telecommunications, Beijing 100088, China

Abstract: With the continuous development of brain—computer interface (BCIl) technology, more and more
applications based on BCI have been studied and implemented. In order to improve the working efficiency of UAV
formation, an 8-target steady state visual evoked potential (SSVEP) brain—computer interface control UAV formation
system is designed for the common control commands of UAV formation. The system allows users to flexibly control
the formation of UAV through 8 commands of brain—computer interface,adpots canonical correlation analysis (CCA)
method to decode EEG, and uses Leader-Follower method to control UAV formation. The experimental results from 6
healthy subjects show that the brain controlled UAV formation system designed in the research has good
performance, and the average recognition accuracy is up to 97%, which verifies the feasibility of controlling UAV
formation based on non-invasive brain—computer interface technology.

Key Words: brain-computer interface; UAV formation; SSVEP; CCA; Leader-Follower
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