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2. Neural networks mathematical models for the sound signals recognition problems

Pedepar:

1. Incepranifiny po60Ty IIPUCBSIYEHO PO3B’SI3aHHIO 33724 Kiacudikaliii 3ByKOBUX CUIHAJIB 3aC00aMHU 3TOPTKOBUX
HEMPOHHUX MEPEX Ta aBTOKOJYBAJIBHUKIB 3 ONTHUMIi3alli€10 iXHbOI CTPYKTYpY FEHETUYHUMU AJITOPUTMAMU.
Po3pobseHo maTeMaTU4yHi MoJeli ri6pUAHNX HEMPOHHUX MEPEX Ha OCHOBI 3TOPTKOBOI apXiTEKTYpH,
aBTOKOJyBaJbHMKA I METOLly aHCcamboBaHHs Snapshot. JlocimkeHo BIIMB rineprnapameTpis kinacudikaTopis Ha
TOYHICTh IIPOTHO3YBaHHS MoJieJiell. JloBeneHo TeopemMy IIpo 30DKHICTb ribpriHOI HEHPOHHOI MepeKi 3 apamu
aBTOKOJlyBaJIbHMKA Ta 3rOPTKU. Peasi3oBaHO iHCTpYMEHTaJIbHY CUCTeMY Klacuikallii 3ByKOBUX JaHUX. [1y1d

TIOJIIMIIEHHS CTPYKTYpUu aHcamO0J1iB i aBTOMAaTU4YHOI'O HaJIalITyBaHHA rinepnapaMeTpiB 3aCTOCOBAHO r€HETUYHUN



aJITOPUTM.

2. The thesis is devoted to solving problems of sound classification using convolutional neural networks and
autoencoders with optimization of their structure by genetic algorithms. Mathematical models of the hybrid neural
networks based on convolutional architecture, autoencoder and Snapshot ensemble method are suggested. The
influence of the classifier hyperparameters on the model accuracy is investigated. A convergence theorem is
proved for a hybrid neural network with autoencoder and convolution layers. An instrumental system for
classifying audio data is implemented. A genetic algorithm is used to improve the ensembles structure and to
automatically tune the hyperparameters.
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