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Marucrtepckasi muccepranus CcomepkuT: 38 cTpaHul, 24 WUIIOCTpanuu, 2
TaOMHIIBI, 4 IPUIIOKEHNUS, 22 UCTIOTH30BAHHBIX HCTOYHUKOB JIUTEPATYPHI.

KmoueBsie  crmoBa:  AYJIMOCUTHAJIL, CIIEKTPOITPAMMA, MEJI-
YACTOTHBIE  KEIICTPAJIBHBIE =~ KOROOUIIMEHTBI, = CBEPTOYHAM
HEMPOHHAS CETh, OCTATOYHASI HEWMPOHHAS CETb, PEKYPPEHTHAS
HEMPOHHAS CETh.

B marucrtepckoi nuccepranuu uzydaercs kinaccudukamms ayauozamnuceit mo 10
KJIaccaM C IIOMOIIbI0 HEUPOHHBIX CETEM.

[enbto paboThl gBiIsIETCS UccaeAoBaHUE AP(HEKTUBHOCTH PA3TUUHBIX aPXUTEKTYP
MCKYCCTBEHHBIX HEHPOHHBIX CETEN NJIsl BHIMOJIHEHUS KIACCH(PUKALUK ayIM03aluCce Ha
KAaTErOpHH.

AKTyanbHOCTh pabOThl OOYCJOBJIEHA TEM, YTO OYE€Hb MHOTO MPHIOKEHUN
peaNbHOr0 MHpa HAYMHAIOT HCIOJIb30BAaTh TOJOCOBOM HMHTEpdEiic, Tak Kak 3TO
MO3BOJIIET ObIcTpee U KoM(pOpTHEE B3aUMOJAECHCTBOBAaTh C ycTpoilcTBamMu. CIOKHOCTD
3aKJII0YAETCsl B TOM, YTO HA JaHHBIK MOMEHT HEWpPOHHBIE ceTh He MoryT co 100-
IIPOLIEHTHOM BEPOSATHOCTHIO PACHO3HABATh YEJIOBEYECKYIO pPE€UYb, MOITOMY BO3HHUKAET
HEO0OXOIMMOCTh MPOBEICHUS UCCIEIOBAHUN B TaHHOUW 00JIaCTH.

B marucrtepckoit quccepraiuu ObUTH TOJIYYEHBI CICAYIOIINE PE3yIbTaThl:

® OINHCAHbl CYIIECTBYIOIIME METOABl W aNrOPUTMbI OOpPaOOTKM CUTHAJIOB H
pacro3HaBaHUs peyu;

e 00paboTaH M MPOAHAIM3UPOBAH UCXOJHBIM HAOOp ayauo3amnucei Ayt oOydeHHs
HEUPOHHBIX CETEM;

e xiaccuuIMpOBaHbl ayuo3anucy Ha 10 KJ1accoB ¢ UCIOJIb30BAHUEM HEUPOHHBIX
CETEH;

® [IPOBEJICH CPAaBHUTEIBHBIN aHAIU3 PE3yIbTATOB KJIacCU(pUKAIIIH.

Marucrepckass auccepralyss HOCUT IpPakTHYeCKuM xapakrep. Ee pesynbrarsl
MOTYT OBITh MCIOJB30BAHBl JJIsi  YJAY4YLIEHUsS pPe3yJbTaTOB  KiaccuUKauu
aynuosanuceii. HoBu3Ha pe3ylbTaTOB COCTOUT B UCCIAEAOBAaHUU SPEHEKTUBHOCTH
Pa3IMYHBIX APXUTEKTYp MCKYCCTBEHHBIX HEHPOHHBIX ceTell. (OOOCHOBAHHOCTh H
JIOCTOBEPHOCTh ~ IIOJIYUYEHHBIX pE3yJIbTaTOB OOYCIIOBJIEHA COIVIACOBAHHOCTBIO €
U3BECTHBIMM anroputMamu. [lpakTuyeckas dvacTh Oblla BBINOJIHEHA Ha  A3BIKE
nporpammupoBanus Python.



The master's thesis contains: 38 pages, 24 illustrations, 2 tables, 4 appendices, 22
used literature sources.

Key words: AUDIO SIGNAL, SPECTROGRAM, MEL-FREQUENCY
CEPSTRAL COEFFICIENTS, CONVOLUTIONAL NEURAL NETWORK,
RECURRENT NEURAL NETWORK, RESIDUAL NEURAL NETWORK.

The master's thesis examines the classification of audio recordings into 10 classes
using neural networks.

The aim of this work is to study the effectiveness of various convolutional neural
network architectures for classifying audio recordings into categories.

The relevance of the work is due to the fact that a lot of real-world applications
are beginning to use the voice interface, as this allows you to interact with devices faster
and more comfortably. The difficulty lies in the fact that at the moment neural networks
cannot recognize human speech with 100% probability, so there is a need for research in
this area.

The following results were obtained in the master's thesis:

e the existing methods and algorithms for signal processing and speech recognition
are described;

e processed and analyzed the original set of audio recordings for training neural
networks;

e classified audio recordings into 10 classes using neural networks;

e a comparative analysis of the classification results was carried out.

The master's thesis is of a practical one. Its results can be used to improve the
results of the classification of audio recordings. The novelty of the results lies in the
study of the effectiveness of various artificial neural network architectures. The validity
and reliability of the results obtained is due to the consistency with known algorithms.
The practical part was done in the Python programming language.



