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Pedepar:

1. Po6oTa ckynagaeTbCs 3i BCTYILy, YOTUPbOX PO3[iliB, CIMCKY BUKOPUCTAHUX IpKeped i3 106 HaliMeHyBaHb Ta 5
IOAATKIB, 55 pUCYHKIB Ta 33 TabnuLi. 3arajbHU 06CATr cKianae 148 CTOpiHOK. AKTyasIbHICTb POOOTH IOJISITAE Y
MIOMNUTI HAa CTBOPEHHS CUCTEMU aBTOMAaTUYHOIO PO3Mi3HaBaHHS MOBJeHHS (APM), 1o € crilikumu 110 Aii 3aBaj Ta €
BiJHOCHO MTPOCTUMHU Y HajIalITyBaHHi. OHUM 3i CIOCO0iB MiABUILEHHS! pOOACTHOCTI cucteM APM e came
HaJIAWITyBaHHS cucteM APM, mo po6uTs ix 6iblI CTINKUME 10 Aii CHOTBOPEHD; e HAIIPSIM He € JOCTaTHbO
BABUYEHUM 4Ye€pe3 PI3HOMAaHITHICTb 3aBajl, @ TAKOXK Y€pe3 HaJI3BUYalHO BUCOKY CKJIQ[HICTh aJITOPUTMIB HABYaHHS Ta
PO3Ii3HaBaHHS, 10 BUKOPUCTOBYIOTHCS. 3PEIITO0, BUCOKA CKJIAIHICTD T BAPTICTh iCHYIOUMX cucTeM cucteM APM
pPOOUTh aKTyaJIbHOIO PO3POOKY HaNiHMX cucTeM cucteM APM, cTifikux 1o fii 3aBaf, pisHOi IPUPOAY Ta BiTHOCHO

IIPOCTUX Y HaJlaro[KeHHi. MeToro nucepTaniiiHoi po6oTy € po3pobKa HOBUX Ta BIOCKOHAJIEHHS BiJOMUX METOZIB



HaBuyaHHS cucteM APM, a Tako>X METOZiB OLIiHIOBAaHHS SIKOCTi Ta pPO30ipJIMBOCTi MOBJIEHHEBUX CUTHAIIB, 110
320€3Me4yIoTh [igBUIIeHHS TOYHOCTi cucteM APM 6e3 CyTTeBOro yCKuagHeHHs IPoLelypy HaJIalITyBaHHS TaKUX
cucreM. O6'eKTOM OCIIIIPKEHHS € IPoLieC HaBYyaHHS cucteM APM i3 BpaxyBaHHSIM 00'eMy Ta XapaKTepy alpiopHOi
iHopmauii npo napameTpu IWyYMOBOi 200 peBepbepaliliHoi 3aBaay. [IpeIMeTOM NOCIIIIKEHHS € BILJIMB 00'€My Ta
XapakTepy anpiopHoi indopmalii mpo napameTpu HymMoBoi a60 peBepbepaniitHoi 3aBasiy Ha TOYHICTh APM.
3aBraHHA JOCHiIpKeHH: 1. BUKOHAaTH aHaJIITUYHUI OIJI4], Cy4aCHUX MeToAiB APM, 3B€pHYBIIN [IPY LILOMY
[IepIIOYEProBY yBary Ha IPUYMHY MOPYIIEHHS pobacTHOCTI cucteM APM g0 gii mymy Ta peBepb6epaliii, a Takoxx Ha
NEePCHEKTUBHI MJISIXY BiTHOBJIEHHS TaKOI pOGACTHOCTI. 2. BCTAHOBUTH 3B'SI30K MiX 00'€KTUBHUMU MipaMu
PO306ipJIMBOCTI Ta SIKOCTi MOBJIEHHEBUX CUTHAJIIB, CIIOTBOPEHMX peBepOepallielo, a TAKOXK BUSIBUTHU TaKy 00'€KTUBHY
Mipy SIKOCTI, SIKy MOKHa 6yJ10 6 BUKOPHUCTOBYBATHU SIK Mipy po30ipJIMBOCTi B HaBYaJIbHUX NPUMIlIlEHHSX Pi3BHOrO
po3Mmipy. 3. BCTAHOBUTH 3B'30K MiXX PO30ipJIMBiCTIO MOBJIEHHSI, CIOTBOPEHOTO peBepbepallielo, Ta TaKUMU
napameTpaMu peBepoepaliiiHoi 3aBaiu SIK 4ac peBepoepallii Ta misbHICTh paHHIX BifouTh 3BYKY. 4. [locaiautu
IIOTEHLiliHi MOKIMBOCTiI BUKOPUCTaHHS KoedillieHTa eKCLeCy B SIKOCTi Mipy CTyIIeHs! KJIiITyBaHHS MOBJIEHHEBOI'O
CHTHAaJly, @ TAKOX B IKOCTi MapKepa HasiBHOCTI TaKOro KJIIyBaHHS, 0 CIPUNMAETHC JIIOICHKOIO CIIYXOBOIO
cructemMo0. 5. OTpUMaTH KiJIbKiCHI OLIiHKYM CTYIEHIO MiIBULIEHHS TOYHOCTI PO3Mi3HAaBaHHS MOBJICHHS,
CIIOTBOPEHOTO IYMOM Pi3HOI IPUPOU Ta iHTEHCUBHOCTI, IIJIIXOM HaB4YaHHS cuctremMu APM Ha curHanax,
CIIOTBOPEHUX IIYMOM, i3 BpaxyBaHHsIM 00'eMy Ta XapaKkTepy anpiopHoi iHpopmaliii npo mymoBy 3aBamy. 6.
BcTaHOBUTH IPUHLMIIOBY MOKJIMBICTB MiIBULIIEHHS pobacTHOCTI cucteM APM no zii peBep6epatii msixom
HaB4YaHH#A cuctemu APM Ha curHasax, CIOTBOPEHUX peBepoOepalii€lo, i3 BpaxyBaHHSIM 00’eMy Ta XapakTepy
arpiopHoi iHgopmaliii npo peBepbepallifiny 3aBasy. HaykoBa HOBU3HA OTPUMAaHUX pe3ysbTaTiB: 1. Biepiie ais
p€aJIbHMX MOBJIEHHEBYX CUTHAJIIB OTPMMAHO KiJIbKICHI OLIIHKY CTYIIEHIO MMiJBULIEHHS TOYHOCTI PO3Ii3HaBaHHS
MOBJIEHHS], CIIOTBOPEHOTO LIYMOM Pi3HOi IPUPOIY Ta iIHTEHCUBHOCTI, LIJISIXOM HaBYaHHSI CUCTEMU aBTOMATUYHOTO
PO3Mi3HaBaHHS HA CIOTBOPEHUX IIYMOM CUTHaJsaX. 2. Briepie A5 peaJbHUX MOBJIEHHEBUX CUTHAJIIB OTPUMAHO
KiJIbKiCHI OLIiHKU CTYIIEHIO MiJIBUIIEHHS] TOYHOCT] pO3I1i3HaBaHHS MOBJIEHHS], CIIOTBOPEHOTO peBepbepalli€lo,
IIJIIXOM HaBYaHHSI CUCTEMU aBTOMATUYHOTO PO3IMi3HABAaHHS HA CIIOTBOPEHUX PeBepOepaliielo CUTHajax. 3.
BoockoHasieHO MeTOo/ OL[iHIOBaHHS PO306ipJIMBOCTI MOBJIEHHS HEIIPSIMUM METOJIOM, i3 BUKOPHUCTAHHSIM MipH SIKOCTI
CUTHAJIIB y BUTJISAi 6aPKiBCbKOTO CIIEKTPaIbHOTO CIIOTBOPEHHS!. 4. YTOUHEHO BUCHOBKHU 1010 3aJ1€5KHOCTI
PO306ip/IMBOCTI MOBJIEHHS Bifl IiIZIBHOCTI BiAOMTH 3BYKy Ta Yacy peBepbepallii, i3 BAKOPUCTaHHSIM iMOBIpHICHUX
Moesel iIMIyJIbCHUX XapaKTepPUCTUK NPUMillleHb. 5. B1IOCKOHaNeHOo croci6 BUsBIEHHS e(eKTy KIIyBaHHS
MOBJIEHHEBUX CUTHAJIIB Ta 00'€KTUBHOTO OL[iHIOBAHHS SIKOCTi MOBJIEHHEBUX CUTHAJIIB, CIIOTBOPEHUX KIIIyBaHHSM,
110 6a3yeTbCsl HA BUKOPUCTaHHI KoedillieHTa eKCLieCy sIK Mipy CIIOTBOPEHHSI CUTHAJIiB. AlTpo6aliisi pe3yJbTaTiB
IuceprTatii. Matepianu nuceprauiiiHux JOCTiIKeHb 0OrOBOPIOBANMCS Ha 4X MIXKHAPOOHUX KOH(MEPEHITisIX.
[Ty6nikanii. 3a pe3ysbTataMu JOCTiIXeHb OIy0s1iKOBaHO 9 HayKOBUX My6JIiKalliil (3 HUX 3 CTATTi B HAYKOBUX
(daxoBuX BUAAHHAX YKpaiHy, 1 cTaTTs B IepiofuyHOMY HAyKOBOMY BUJAHHI iHIINUX JlepKaB, 1 cTaTTs B
[epioAMYHOMY HayKOBOMY BUJIaHHI, 110 BXOAUTD 10 Scopus, Q3), 1 naTeHT Ha KOPUCHY MOZEJb, 4 T€3U NONOBieN y
36ipHUKax MaTepiasiB KoHpepeHLiiil. 3B'130K po60TU 3 HAYKOBUMU IIJIaHAMU, TPOrpaMaMi, TeMaMU. BukaneHiy
IUCePTAallii HOBi TEOPETUYHI Ta MPaKTUYHI pe3yJbTaTU NOCJIIKEHb 3HANIIIN 3aCTOCYBaHHS Y OCBITHbOMY NPOLIEC]
Kadenpy aKkyCTUYHUX Ta MYJIbTUMEIHNX €JIeKTPOHHUX CUCTEM 32 CIlelliasbHicTIo 171 EneKkTpoHika, B OCBITHIl
nporpami “AKyCTHYHI €JIeKTPOHHI CUCTEMHU Ta TEXHOJIOTiI 06p0o6KM aKyCTU4YHOI iHpopmanii’ HarjionanbsHoro

TEXHIYHOTrO yHiBepcuTeTy YKpainu “KuiBcbkuil ositexHiyHmii incTutyT imeHi Iropst Cikopcbkoro™.

2. The thesis includes an introduction, four chapters, a list of references (106 titles), 5 appendices, 55 figures, and
33 tables. The total volume is 148 pages. The relevance of the research lies in the demand for the creation of
automatic speech recognition (ASR) systems that are resistant to interference and are relatively easy to configure.
One of the ways to increase the robustness of ASR systems is to adjust the ASR systems themselves, which makes
them more resistant to distortions; this direction is not sufficiently studied due to the variety of obstacles, as well
as the extremely high complexity of the learning and recognition algorithms used. Therefore, due to the high
complexity and cost of existing systems, it is relevant to develop reliable ASR systems, resistant to the interference
of various natures, and relatively easy to debug. The aim of the thesis is to develop new methods and to improve



existing methods of training ASR systems, as well as methods for evaluating the quality and intelligibility of speech
signals, which ensure an increase in the accuracy of ASR systems without significantly complicating the
configuration procedure. The object of the research is the process of training the ASR systems while taking into
account the volume and nature of a priori information about the parameters of noise or reverberation
interference. The subject of the research is the influence of the volume and nature of a priori information about
the parameters of noise or reverberation interference on the accuracy of the ASR system. Objectives (tasks) of the
research: 1. To provide an analytical review of modern speech recognition methods, while paying primary attention
to the causes of impairment of the robustness of ASR systems to the effects of noise and reverberation, as well as
promising ways to restore such robustness. 2. To establish a relationship between objective measures of
intelligibility and quality of reverberation-distorted speech signals, and to identify an objective measure of quality
that could be used as a measure of intelligibility in classrooms of various sizes. 3. To establish a relationship
between the intelligibility of reverberation-distorted speech and such parameters of reverberation interference as
reverberation time and density of early sound reflections. 4. To investigate the potential possibilities of the usage
of kurtosis as a clipping degree measure of the speech signal, as well as a marker of the presence of such clipping,
which is perceived by the human auditory system. 5. To obtain quantitative estimates of the degree of
improvement in the accuracy of speech recognition distorted by noise of different nature and intensity, by training
the ASR system on signals distorted by noise, taking into account the volume and nature of a priori information
about noise interference. 6. To establish the fundamental possibility of increasing the robustness of APM systems
to the effect of reverberation by training the ASR system on signals distorted by reverberation, taking into account
the volume and nature of a priori information about reverberation interference. The scientific novelty of the
obtained results: 1. For the first time, for real speech signals, quantitative estimates of the degree of improvement
in the accuracy of speech recognition distorted by noise of different natures and intensities were obtained by
training an ASR system on noise-distorted signals. 2. For the first time, for real speech signals, quantitative
estimates of the degree of improvement in the accuracy of recognition of reverberation-distorted speech were
obtained by training an ASR system on reverberation-distorted signals. 3. The indirect method of speech
intelligibility assessment, using a measure of signal quality in the form of Barkov spectral distortion, has been
improved. 4. The conclusions regarding the dependence of speech intelligibility on the density of sound reflections
and reverberation time have been refined, using probabilistic models of impulse characteristics of rooms. 5. The
method of detecting the clipping effect of speech signals and objectively evaluating the quality of speech signals
distorted by clipping has been improved, based on the use of kurtosis as a measure of signal distortion.
Approbation of research results. The results of the dissertation studies were discussed at 4 international
conferences. Publications. Based on the results of the research, 9 scientific publications were made (including 3
articles in specialized scientific journals of Ukraine, 1 article in a periodical scientific journal of other countries, 1
article in a periodical scientific journal included in the Scopus database, Q3), 1 patent for a utility model, 4 reports
in conferences proceedings. The new theoretical and practical research results were applied in the educational
process of the Department of Acoustic and Multimedia Electronic Systems.
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