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Introduction 
 

In this paper, we investigate the multi unmanned aerial 
vehicle (UAV) cooperative ground target tracking based on 
vision and communication information. Firstly, the UAV 
platform is established as the basis for the verification of 
target tracking tasks. Each UAV has a camera to observe 
the target and a processor to implement a deep learning 
algorithm to recognize and estimate the target position. In 
addition, the multi-UAV formation control method based on 
the combination of artificial potential field (APF) and virtual 
navigator is proposed. This method avoids collisions with 
obstacles and neighbors while obtaining a larger 
observation range. Finally, the real flight experiment results 
show that the target tracking algorithm realizes a 
reasonable position estimation and the formation control 
algorithm achieves continuous tracking of the target by the 
UAV formation. 

Mathematical Formulas 
 

 
 
The control law is shown above, and it can be 

modified by the artificial potential field of different virtual 
pilots as needed. 

Figure 
 

 
 
The multi-UAV formation control method was tested 

in three UAVs target tracking experiments. During the 
actual flight experiment, multi UAVs must keep a safe 
distance to avoid collisions with obstacles and neighbors.  

Conclusion 
 

The multi-UAV formation control method based on the 
combination of APF and virtual navigator is proposed. 
Based on the establishment of a multi-UAV platform, the 
formation control law is tested in real flight experiment. 
Finally, the real flight experiment results show that the 
target tracking algorithm realizes a reasonable position 
estimation and the formation control algorithm achieves 
continuous tracking of the target by the UAV formation. 


