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Abstract The article summarizes the results of research on the application of the fingerprint method
in seismology. This method can be successfully used in solving various practical problems. We have used
it as an effective tool for a thorough analysis of noisy seismograms of regional explosions and earthquakes
in order to select the optimal filtering frequency. The cut-off frequency selected with the help of fingerprints
will allow you to design an optimal filter that not only reliably suppresses low-frequency noise, but also
carefully preserves the signal it hides. Moreover, the method works well when the noise intensity exceeds
the signal intensity many times over and under conditions of partial overlap of their frequency ranges.
Fundamental is the initial orientation of the method towards automatic implementation with minimal
use of additional information. In conclusion, this article proposes to use a neural network expert system
that allows you to evaluate the quality of the fingerprint algorithm. To create such a system, we needed
to explore current trends in seismology regarding the use of artificial neural networks. Based on extensive
worldwide experience, it has been shown that there is a clear renewed interest in the use of small, low-
cost networks. The principle on which they are based lies in their perception as training and input data
of compact, complexly structured parameters of a high degree of transformation of primary seismograms.
It is these parameters that include the characteristics taken from fingerprints using the algorithms we
propose. So our experience in creating a neural network expert system naturally turned out to be successful.
The reliability of the estimates obtained turned out to be very close to the practical limit of the fingerprint
method.

Keywords Wavelet transform, fingerprints, low-frequency noise, filtering, earthquake, explosion, deep
artificial neural networks.
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