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APPLICATION OF ARTIFICIAL NEURAL NETWORKS 
TO ESTIMATE THE DIRECTION OF SIGNAL ARRIVAL 

IN AN UNDERWATER ENVIRONMENT

V.V. Bobrov, N.S. Smadych, A.Yu. Rodionov, D.V. Zinchenko

The article discusses approaches to solving the problem of spatial localization of sound sources in the underwater 
environment, as one of the fundamental challenges of modern hydroacoustics. Limitations of classical algorithms for 
estimating signal direction (Direction of Arrival) in passive monitoring, underwater navigation, and environmental 
control systems are analyzed. More efficient methods of direction finding using modern architectures of artificial 
neural networks are considered. A method for obtaining a set of synthetic data for deep learning of neural networks 
of various architectures using a computer simulation of a hydroacoustic communication channel in the BELLHOP 
programs presented. The results of modeling a linear array of hydrophones are presented and the data obtained 
are analyzed. In conclusion, approaches to improving the resolution and efficiency of the considered method are 
proposed.
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