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1. IBopHuk O.0. MeTonu Ta CUCTEMH OLiHKM Ta KOPeKLii aKyCTUYHUX XapaKTepUCTHK IIPUMIlleHb [1Jis1 MyOIiYHUX
BUCTYyMiB. — KBanigikaniiina poboTa Ha npasax pykonucy. Jluceprauist Ha 3000yTTsI HAYKOBOTO CTYIIE€HS JOKTOPa
(dinocodii 3a cnenianpHicTIO 171 «EnextpoHika». - HalioHanbHUI TEXHIYHNN YHIBEPCUTET YKpaiHu «KniBCbKUI
nostiTexHiyHUN iHCTUTYT iMeHi Iropst Cikopcekoro», MOH Vkpainu, Kuis, 2024. [JuceprauifiHa po6oTa CripsmMoBaHa
Ha JOCJIiIPKEHHS IISXIB MiJBULIEHHS TOYHOCTI Ta IBUJIKOCTI OL[iHIOBaHHS aKyCTUYHUX XapaKTE€PUCTUK IIPUMIIEHD
B YMOBax HEraTUBHOI Aii IIyMy Ta peBepoepallii, a TAaKOXX Ha JOCIIiIP)KEHHS IIISIXiB KOPEKIii IUX XapaKTePUCTHK.
3MicCT puCepTaniitHOro JOCIiIKeHHS BUKJIaIeHO B YOTUPHhOX PO31iiaxX, Je IPeICTaBIeH0 Ta O0IPyHTOBAaHO OCHOBHI

Pe3yJbTaTU pOOOTH. AKTYasIbHICTh AUCEPTALiliHOI pO6OTU OOIPYHTOBAHO Y BCTYII, e cOPMYJIbOBAHO METY Ta



3a7a4i JOCIiIPKEHHS, ONIMCAaHO METOIY AOCIiI>KeHHS, HaJaHO iHdOopMallilo PO HAYKOBY HOBU3HY Ta IIPAKTUYHE
3HAYEHHS OJIEP>KaHUX PE3YJIbTATiB. Y NIEPIIOMY PO3JiJi BUKOHAHO OIJIS], iCHYIOUMX METOZIB i MiAXOMiB OLiHIOBAaHHS
PO306ip/IMBOCTi MOBU y IPUMIlLlEHHI, aHaJli3y paHHIX BilOUTTIB y IPMMIllleHH], @ TAKOXK METO/IaM KOPeKIlii aKkyCTUKU
npuMimieHHs. [1okasaHo, 0 B iCHYIOUMX HAYKOBUX MPaLsX, IPUCBIYEHUX JOCIIIKEHHIO PO30ipJIMBOCTI MOBH,
HEJ0CTaTHbO BUBYEHE NUTAHHS, IKUI 3 METO/iB OLIiHIOBaHHS pO30ipJIMBOCTi MOBY € ONITUMAaJIbHUAM, 3a KDUTEPISIMU
TOYHOCTI Ta MIBUJIKOCTI BUMIpIOBaHb, IJ1s1 BUPIillleHHs IIOCTaBJIeHO]i 3a/1aui, i3 BpaxyBaHHSIM anpiopHoi iHdpopmarii
IIPO 3aBafi0Bi YMOBHU. JIOCTIiI)KEHHSI METOIiB BUSIBJIEHHS PAHHIX BiJOWUTTIB € aKTyaJbHUM, OCKiJIbKY aHasli3 MOMEHTIB
[IOSIBY PaHHIX BiIOUTTIB LO3BOJISIE POOUTH BUCHOBKY CTOCOBHO iX BIJIUBY Ha PO30ipJIMBIiCTh MOBJIEHHS, 8 TAKOX
JIOKasi3yBaTH HalpsSIMU IPUXOAY BiZIOWUTTIB 10 ciyxada. AHai3 iCHYIOUMX HayKOBUX IIpallb [10Ka3aB, 1[0 'PYHTOBHOI
BiZI[TOBiZli HAa aHe NMUTAHHS [10KK HeMae. llle 04HUM NepCIIEKTUBHUM HANPSIMOM JIOCJIII)KEHHS € Y4aCTOTHA KOPEKLList
aKyCTMKU IIPUMillleHHs1. X04 JjaHe IMTaHHS JOCUTb aKTUBHO JOCIIIIKY€ETbCS Y CBiTi, OIHAK Hapa3i BaKKO 3HANUTU
peKoMeHallii CTOCOBHO BUOOPY METOAY KOPEKILii B pealbHOMY 4aci 3 ypaxyBaHHSIM 3MiHM HallOBHEHOCTI
npuMimeHHs. JIpyrui po3aisl IpUCBSYEHNN OPiBHSIHHIO Pi3HOBUIIB MOIYJIALIITHOTO METOIy OLIiHIOBaHHS
PO306ip/IMBOCTi MOBJIEHHSI 32 TOYHICTIO BUMipIOBaHb. Pe3ysibTaToM NOPIiBHSIHHS € pEKOMEHiallii 010 3aCTOCYBaHHS
METO/IiB B 3aJIE)KHOCTI Bifi 3a/1a4i. 3a1IpOIIOHOBAHO BUKOPUCTAHHS 6araTOKOMIIOHEHTHOTO TECTOBOTO CUTHAJTY IJIs1
MOPiBHAHHS MIPSIMOTrO Ta HEMIPSIMOTO METOly OLIiHKM iHIEKCY Nepenadi MOBJIEHHS, TAKOX [IPOBEEHO NOPiBHAHHS
IIPSIMOTO Ta HEMPSMOTO METOIiB OLIIHKY iHIEKCY Iepefadi MOBJIEHHS. Y TPETbOMY PO3[iJli IPEICTABIEHO METOIU
aKyCTMYHOI €KCIIePTU3Y IPUMIILIEHHS 3 BAKOPUCTAHHSIM MITYYHOI TOJI0BU, TIOKA3aHO, 110 33 JOIIOMOLOI0
BHUKOPHCTaHHS MIOOYTOBOTO aKyCTUYHOTO 06J1aJlHaHHS MOJKJIMBO IIPOBECTY BUMipPIOBaHHS, IO 32 TOYHICTIO
Pe3yJIbTaTiB He IOCTYNAKThCS OTPUMaHMM Ha podeciiiHoMy 06s1agHaHHi. [Ioka3aHo, 1110 LOCSITHEHHS IPUIHSTHO]
TOYHOCTI BUMIPIOBaHb € MOXJIMBUM 32 YMOBY BUKOPUCTAHHS 3aIIPOIIOHOBAHOIO METOAY KOPEryBaHHS 4YaCTOTHOI
XapaKTePUCTUKU BUMIPIOBAJIbHOTO TPAKTY. Y Y4ETBEPTOMY PO31iji IpeACTaBieHi pe3yIbTaTu iIHCTPYMEHTAIBHOI
OLIiHKM SIKOCTi Ta KOPeKLii IKOCTi mpuMimieHHs. [IpeacTaBieHo pe3yJbTaTu CyO'€KTUBHUX Ta 00'€KTUBHUX OL[iHOK
PO306ipJIMBOCTi MOBJIEHHSI 3 ypaxyBaHHSIM BIJIMBY IIYMY, PaHHIX Ta Mi3HiX BiIOUTTiB. Po3po6yieHo anapaTHO-
[IPOrpaMHUI KOMILJIEKC [JIs1 aHAJIi3y HAMpPsIMKIB BiZJOWUTTIB 3ByKy y IPUMIIlI€HH], @ TAKOX IIPOLEMOHCTPOBAHO
IpaLe3gaTHICTb 3alIPOIIOHOBAHOTO METOY KOPEKIil YaCTOTHOI XapaKTePUCTUKY [IPUMILIEHHS Y PeaJlbHOMY 4aci i3
3aCTOCYBaHHSIM 6araTokaHaJIbHOTro KoMmInpecopa. Ilpencrasieni B nucepTaliii HOBi TeopeTHUyHi Ta NpakTU4Hi
Pe3yJIbTaTU MOXKHA PEKOMEHIyBAaTU O BUKOPUCTAHHS IIPU PO3pOo0Li Ta eKCIIyaTalii CuCcTeM, 110 IPU3HaveHi 11s
aKyCTMYHOI €KCIIePTU3Y NIPUMIILEHHS I, 30KpeMa, BUMIPIOBaHHS PO30ipJIMBOCTI MOBJIEHHS], Ta YACTOTHOI KOPEKLi

MIPUMIIIEHHS.

2. Dvornyk O.0. Methods and systems for evaluation and correction of acoustic characteristics of premises for
public performances. - Qualifying thesis as a manuscript. Dissertation for the Doctor of Philosophy degree in
Electronics. - National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ministry of
Education and Science of Ukraine, Kyiv, 2024. The dissertation is aimed at researching ways to improve the
accuracy and speed of evaluating the acoustic characteristics of premises under the influence of noise and
reverberation, as well as investigating methods for correcting these characteristics. The content of the
dissertation research is presented in four chapters, where the main results of the work are outlined and justified.
The relevance of the dissertation is substantiated in the introduction, where the purpose and objectives of the
research are formulated, research methods are described, and information is provided on the scientific novelty
and practical significance of the obtained results. In the first chapter, a review of existing methods and approaches
for assessing speech intelligibility in a room, analyzing early reflections in the room, and methods for correcting
room acoustics is conducted. It is shown that in existing scientific works dedicated to studying speech
intelligibility, the question of which method of speech intelligibility assessment is optimal, according to the criteria
of accuracy and measurement speed, remains insufficiently studied to address the set task, considering the prior
information about the adverse conditions. The investigation of early reflection detection methods is relevant
because analyzing the moments of appearance of early reflections allows conclusions to be drawn regarding their
impact on speech intelligibility and to localize the directions of reflection arrival to the listener. The analysis of
existing scientific works has shown that there is no comprehensive answer to this question yet. Another promising



direction for research is frequency correction of room acoustics. Although this issue is quite actively researched
worldwide, it is currently difficult to find recommendations regarding the choice of correction method in real-
time considering the changing occupancy of the room. The second chapter is dedicated to comparing various
types of modulation methods for assessing speech intelligibility in terms of measurement accuracy. The
comparison results in recommendations for the application of methods depending on the task. The use of a multi-
component test signal is proposed for comparing direct and indirect methods of speech transmission index
assessment, and a comparison of direct and indirect methods of speech transmission index assessment is also
conducted. The third chapter presents methods of acoustic expertise of premises using an artificial head. It is
shown that household acoustic equipment can be used to conduct measurements that are not inferior in accuracy
to those obtained with professional equipment. It is demonstrated that achieving acceptable measurement
accuracy is possible provided that the proposed method of correcting the frequency response of the measurement
path is used. The fourth chapter presents the results of instrumental assessment of the quality and correction of
the premises. The results of subjective and objective assessments of speech intelligibility, taking into account the
influence of noise, early and late reflections, are presented. A hardware and software complex for analyzing sound
reflection directions in the premises has been developed, and the effectiveness of the proposed method of
correcting the frequency response of the premises in real time using a multichannel compressor has been
demonstrated. The new theoretical and practical results presented in the dissertation can be recommended for
use in the development and operation of systems designed for acoustic assessment of premises, including speech
intelligibility measurement, and frequency correction of premises.
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