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Abstract—An algorithm was developed for detecting and
recognizing drones in the video stream of a stationary camera,
which provides a high processing speed, significant detection
range, and high recognition accuracy. This algorithm consists
of detection of moving objects that are classified using a neural
network. To detect moving objects, the authors used methods
for distinguishing moving objects against a moveless
background and analyzing the history of movement. The
efficiency of applying the background models of MOG, MOG?2,
KNN, GMG, CNT, GSOC images was analyzed. Selection of
these models' parameters was formulated. High performance
and low noise level were the criteria for selection. Models of
fully connected and convolutional neural networks were
created to classify 12 types of moving objects. Sets of images,
such as drones, fragments of tree foliage, grass, clouds, and
insects were created to train neural networks.
Recommendations were given for the number of network
layers, the number of neurons in a layer, the number of
convolutions to achieve maximum performance, and
recognition accuracy. Comparative analysis of the accuracy of
drone classification using fully connected and convolutional
networks were proven effective. The dependence of the drone
detection accuracy on the image size and, accordingly, on the
distance to this drone was plotted. Analysis of experimental
data processing under various weather and seasonal conditions
showed a high efficiency of the developed algorithm at ranges
up to 60 m when using a FullHD video camera with a viewing

angle of 60°. In this case the maximum detection range reached
120 m.
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