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Active pulse classification algorithm using
convolutional neural networks
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ABSTRACT: In this paper, we propose an algorithm to classify the received active pulse when the active sonar
system is operated as a non-cooperative mode. The proposed algorithm uses CNN (Convolutional Neural
Networks) which shows good performance in various fields. As an input of CNN, time frequency analysis data
which performs STFT (Short Time Fourier Transform) of the received signal is used. The CNN used in this paper
consists of two convolution and pulling layers. We designed a database based neural network and a pulse feature
based neural network according to the output layer design. To verify the performance of the algorithm, the data
of 3110 CW (Continuous Wave) pulses and LFM (Linear Frequency Modulated) pulses received from the actual
ocean were processed to construct training data and test data. As a result of simulation, the database based neural
network showed 99.9 % accuracy and the feature based neural network showed about 96 % accuracy when
allowing 2 pixel error.
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Table 1. Error of pulse length estimation.
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