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Aircraft wake vortices are serious threats to aviation safety and limit airport capacity greatly. The 
Coherent Doppler Lidar (CDL) has been widely used in the observation of aircraft wake vortex 
due to its advantages of high spatial-temporal resolution and high precision. However, the time-
consuming of the post-processing algorithm cannot meet the needs of real-time detection of wake 
vortices at airports. To develop a real-time wake vortex monitoring system and to improve the 
detection efficiency of the airports, an image recognition method for identifying the wake vortex 
based on CNN (Convolutional Neural Networks) models is introduced in detail in this paper. In 
this method, a large amount of wake vortices generated by multiple aircrafts in different weather 
conditions are collected to build the RV-BW (Radial Velocity and Spectrum Width) datasets, and 
to be trained using the CNN models, including the target recognition model and the image 
classification model. The speed and accuracy of recognition and classification could be improved 
significantly especially when the atmospheric turbulence or other interferences exist. The results 
show that deep learning models can significantly improve the recognition and classification 
efficiency of aircraft wake vortices. This method is expected to be applied to the development of 
real-time wake vortex monitoring system and further compress the existing wake vortex spacing 
criteria, which have broad application prospects in the field of airport aviation security assurance. 

 


