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Visual Collaborative Control for Unmanned Aerial Vehicle Swarm

Based on Deep Neural Network

MIN Huan, LU Hu, SHI Haodong
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Abstract: The existing unmanned aerial vehicle (UAV) swarm cooperative control based on
wireless communication cannot be used in an electromagnetic rejection environment. We propose
an end-to-end control algorithm considering only onboard vision sensors for UAV formation.
Slimming operation for the classic YOLOv3 neural network makes it suitable for embedded
systems, and the UAV visual following control algorithm is designed via deep neural network
after slimming. The deep neural network is used to extract the bounding box of the pilot drone
and calculate the coordinate error and dimensional error between the bounding box and the
expected bounding box, the coordinate error signal is taken as the feedback input for yaw angle
control, and the size error signal is taken as the feedback input for speed control to control the
follower drone to complete the operation following the pilot drone. Compared with the radio-
based pilot-following algorithm, the simulation shows that the UAV-following control with

vision achieves the better control performance in certain specific environments with such as
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communication interference and GPS rejection. Two bebop2 drones are employed to carry out the

actual measurement experiments, it is found that the proposed algorithm can realize the status

following of the pilot drone within 2 s, the steady-state error for speed control is within 5% , and

for yaw angle control is within 3%.

Keywords: unmanned aerial vehicle; end to end control; target detection and recognition; neural

network slimming; visual following control
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