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Tema guceprauii:
1. HefipoMepeskeBi MaTeEMaTU4HI MOJIeJIi 3BYKOBUX CUTHAJIB y 3aJlayax pO3Mi3HaBaHHA

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

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3BSI3aHHIO 3aa4 Kacudikallii 3ByKOBUX CUTHAJIB 3aC00aMU 3TOPTKOBUX
HEMPOHHUX MEPEX Ta aBTOKOAYBAJIbHUKIB 3 ONTHUMI3alli€l0 iXHbOI CTPYKTYPU € HETUYHUMU aJITOPUTMaMU.
Po3pobseHo maTeMaTUyHi Mogesi ri6puaHUX HEHPOHHUX MEPEsK Ha OCHOBI 3TOPTKOBOI apXiTeKTypH,
aBTOKOZyBaJIbHMKA I MeTOAY aHcamMbJtoBaHHs Snapshot. JlocizpkeHo BIIJIMB rineprapaMmeTpis KiacugikaTopis Ha
TOYHICTb IIPOTHO3YBAaHHS MoJeJeN. JIoBeleHO TeopeMy PO 30DKHICTh riOprUIHOI HEIPOHHOI MepeXi 3 mapamu
aBTOKOJyBaJIbHMKA Ta 3rOPTKU. PeasnizoBaHO iHCTpyMEHTasIbHy CUCTeMY Kilacudikallii 3ByKOBUX JaHuX. [1y1s
IOJIINIIEHHS CTPYKTYPY aHCaMO6J1iB i aBTOMaTUYHOrO HaJlallITyBaHHS TilleprapaMeTpiB 3aCTOCOBAHO F€eHETUYHU

AJTOPUTM.

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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