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Tema ma awcepranmonsms ™YL WAKYCTHYHM CEH30PHH MPEAXH HA
OCHOBATA HA HHTEPHET HA HEIIATA U H3KYCTBEH HHTEJIEKT"

L. Axryassocr ua paspaorsanng s ANCEPTAUNOHENS TPYA npoGaew

noosuH BeK. Hakou or tammymre PEUIHIALMYE BKTIOYBAT NOKATHIHPEHETO Ha H3TOYHHIN Ha
mw.xamnsnmmm.mumnommonpcncnmm HA pPasnpeleIcHHeTo Ha
WIYMOBH HUBZ B WIAPOKE 30HM, MOJCIHPaHC HA AKYCTHKATA HA MOMEIICHNS 3 onpeaensHe Ha

CIPYKTYPa WITODHTMH 33 aHanu3 na 3ByxoRaTa HHOOPMAINS, KaKTO W 38 BHSYATHIAUMN Ha
pesyarature or Helimata obpaborka. C PESBHTHETO HA TEXHONOTHATA 338 WIrOTBAHE Ha
CICKTPOHHO-HITHCANTE/HATA TEXHHUKY, MHEPOQOHH 1 MUKPODOHHM pemeTEH, XoeTo BOIR 70
MHHHATIOPH3ALHA i HOHHKCHA KOHCYMAlMS Ha CHEPIits, 20BCAC M JI0 IHAUHTENHO DAIBHTHE Ha
EKYCTHUHHTE CCHIODHH MPCAH B TIOCACAHNTE HEKOJIKO roguny, Ilossara sa MEMS CeH3OPH,
CAHOMHIIOBH H SIHOIIATROBE KOMITIOTPH, MAacOROTO HABIH3AHC HAa GCIXMYHN MpexH ¢ roasm
KalauureT HAa oOMeHSMaTa 1O undpos mur HHOOPMAIHA ZI8Ba BHIMOKIOCT O5XBaTa Ha
AKYCTH'MIHTE CCHIOPHH MPe&KHR i Objle cepHo3io pasumpex, a odpaboTsanuTe ZaHAN a3 sapar
OTTOBOP Ha BLIPOCH OT BCE NO-BHCOKO alCTPaKTHO HitBo. JlBe KIIOYOBH 06aacTH — Hutepuer ua
#emara (IoT) » Makycrsenns nutenexr (Al) ensmo onpunacsT nosactogmen 3a IPHIAraHeTo
Ha aKyCTHYHHTE CCHIOPHN MPEHKH, KAKTO B IHPOKOMAAGHH MPOMECHONATHI IPOSKTH, TaKa i 3a
peammsanun o1 moGnTencko Hueo. [opumenara AYBCTBHTEIROCT, HHCKA KOHCYMAIHS W [eHa,
KaKTO ¥ BHIMONKMOCT 32 W3IBLPUIBAHE Ha AHAIOroBo-1MQPoBo npeoSpazysane ¢ romxEMa
PAIPEAHOCT B CCHIOPHUTC M CBEPIBAHCTO UM KBM yerpoitersa or IoT Tan nossonssa mavanmara
obpabotka na mdopmams 1a ce HIBLPIIBA B TOYKHTC HA PErHCTPHpaHe Ha 3Byka. Wi-Fi
Bluetooth caspaanocrma OCHTYPABa OT CBOX CTPaHA BLIMOKHOCT 34 lIPEJABANE Ha OBPBOHAYATHO
obpaSoTcHHTe AAHNM 10 UCHTPATHINPAHH XPAHWIHINA, KbACTO A8 Obuar ROMBIHETEIHO



00paloTeHH OT CHPEBD ¢ TONAMA HIYHCIHTEIHA MOIIHOCY, B T.9. ¥ ¢ Npwiarade Ha
BEIMOXHOCTHTE Ha AL

B npeacrasenus mucepranmonen TPpyA Ca 3acerHaT BCHYKH aCHEKTH OT TaKa ONHCAHHTE
TCHACHIHH B DA3BHTHETO HA AKYCTHYHWTE CEHIODHH MPEXH, KOSTO Npas¥ u3DpaHata Tema
UIKMOYHTENHO AKTYAIHA.

2. Crenen Ha HOIHABANC HA CHCTONHNETO HA upoGaemMa u TEOPYECKa HHTEPUPeTALHS
HA THTePATYPHUS MaTepHan

JlOKTOpaHTHT € mpeAcTaBRN aHanHTHYCH 0030p, B KOHTO ca AchUHMPAHW OCHOBHNTE
OCOOCHOCTH Ha AKYCTHUHHTE CEH3ODHH MPEKH i BpL3KaTa HM ¢ MHTepmer Ha Heimata u
Hskycraerns uuresiext. Knacndmumpany ca chilo Taka 0CHOBHHTE BH/IOBE MPEXRH OT TO3H THIL
[lerTpanen akuenT 8 aHATHIA 33EMA PASITICAKAAHETO Ha METOJUTE ¥ AITOPHTMHATE 33 HIMEPBAHE,
QUCHKa ¥ NOBHIIABARE HA TOMHOCTTE HA 00padoTKara HA 3BYKOBH CHIHamM. B pasumpesnse Ha
TPAAMIMOHHITE METO Ca OLCHEHH BB3MOXKHOCTHTC 32 MPHIOKeHHE Ha M3KYCTBEH METeNeKT
UPH aHANH3A HA Ay AMO HHPOPMAIHA C IIeN OUEHKA HA aKYCTHKATa Ha 3. Ocobero BHHMaHHE ¢
06LPHATO HA HHTETPALMATE MEKIY THIHYHNUTE OCHOBHI 3BEHA B CHCTEN 38 B3EMaHE Ha Kpaiino
PeLICHHE ¢1e/1 HAIIPAREHAS AHATNS.

Uluposusr sabop or AnTeparTypHy B3rouHnun (107 ua Gpoif), xolito e npoyues u 8 KoHTO
BITH3AT OCHOBHY 1yOIHKAIME 10 TeMaTa OT mocaeHnTe |0 FOMMHNE ¢ [103B0ANT Ha HAOKTOpanTa
3ans1609€H0 12 H3CASABA HACTOSINOTO CHCTOAHME HA nipoGaema. He nuiicear u ocnosononarams
TPYAOBE 0T 06/12CTTA Ha AKYCTHUHHTE MPEXH OT BTOPATA NOJOBHHA HA MUHAHS BEK, KOHTO JaBar
BBIMOHOCT Ji2 C& POCIE/N PA3BHTHETO HA CHCTEMH OT pasiekIanns i, Beryko Tosa MOKa3na
HHCORATA CTETCH HA NMO3HABAHC HA CHCTOAHMETO HA NMpobIEMa OT AOKTOPAHTA, Ha 4HNTO Dasa ¢
HANPAsCHA M €AHA MIMDOKA TBOPYCCKE WHTEPNPETALNA Ha PalIMYHHTE HEIOBH ACHEKTH.
Jemonctpapano e 100po mosuasawe Ha UPHIOKEHHSTA 1A Ge3RNIHUTE AKYCTHHHH CCH3OPHH
MPEXH Karo OCBCH Ha TCXHONOTHYHMTE WM ACTEeKTH € HaNpaBeHo pasiICKAIHe H Ha
BLIMOKHOCTHTE 38 MPEIOCTAMNHE HA YCOiIyTH, BB3MOKHOCTHTE 3a Ch3jdsaHe HA TIOGATHH
UPOGHIN HA H3CACABAHATA CPE/I KATO HAND. OT CKOIOTHYHA I7ICHA TOYKA Ca ApYT acuekT, KoiTo

¢ SHATINPAN OT AOKTOPAHTA M TOH ¢ HACOYHII BHHMAHHCTO CH W KbM TIOTHTHKHTE 32 YCToMTuBO
Pa3BUTHE.

3. CunorBercreme na m3Gpanara MeroaMka na H3CACABAHEC ¢ NOCTABCHATA nea

3a7a4H HA ANCEPTANHOHHAR TPY/L

Hamme e cboTseTcTBIE Ha H3GPanaTa METOAMKA Ha MICTICIBAHE ¢ NOCTABEHATA eIl H 3a5a4n
H2 IHCEPTANHOHHES TPy 2. ChCTaBEHA € CTPYKTYPHA CX¢Ma Ha aKyCTHYHA CCH30pHA MpeKa Ha 6asa
H2 CHCTCMA OT YPaBHEHNA, ONMCBAIIM HA CHCTEMHO HHBO BPBH3KATA MEXIIY BXOAHH H H3XOXHH
curnai, Paspaboten ¢ Moz 3a OuerKa Ha aKyCTHIHA [1apaMeTPH Ha 3aTBOPEHN MOMEIICHHS ¢
H3NOISBAHETO HA M3KYCTBCHA HeRponua mpexka. [lapamerpute GuBar ussmuann 4pe3 PHIAraHe
Ha BLIHOBHA aNAPAT 33 ONHTAHKC HA SBYKOBH BLIHH — H3NO/3BE €& HCCAROPOAHOTO ypasHeH#E
fa XeaMXomm # 3aKOHBT 3a Jarassane Ha avinyzca, C noMomTa ua npeobpasysanero Ha Qypre B
OEPATOPCH BHJI CC HAMHPAT pellcHHA 32 QyHKuMsTa Ha [puitn. [IpuiokeH chino Taka e u
MCTOJBT MOAWTE Kato e Hamepena dectotata wa llprosep. Hamepen e m » o6m mux
fIpenaparesHaTa QYHKIHA HA H3CASABAHOTO TOMEIICHHE, CunTesupann ca anropurmu 3a paborta
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H3 aKyCTHYHA CCH30DHA Mpeka, KOATO BKIKHYBA B cebe cu loT YCTPOHCTBA H CICMEHTH Ha
Hsxycrsen nurenext. C taxua nosmom Gusar M3BAHYANH CTATHCTHYCCKH TAPAMETPH 28 OITHCaHHe
Ha pErHCTPHPAHKTE 3BYIIH — TPO/IL/IKHTETHOCT, CHA Ha 3BYKa, HHBO HA IIyMa, BHCOYHHA HA TOHA,
ABKWHA BA BRIHATA, CKOpOCT Ha 38yka, ADSR, RT60 u exo, Hpn ckenepamenTanaara IIpOBepKa
Hit paspabOTeHH MO Ce Hammpar [IapameTpit KaTo pasdupaeMocT Ha peytd (8 % m STI), SNR
# RMS. Hawmepenure BIZHMOBPLIKH 110 TEOPETHYCH M eXCUCPHUMEHTIICH IThT JIOKAIBAT
UPABHIHOCTTA HA MIOpaBATa METOAMKA B PAMKHTE Ha [IPOBEACHOTO H3cneaBare. B pamxure na
CKCHCPDHMEHTE €3 M3NON3BAaHH NOAXOAH Ha MOAYJHOTO H O0CKTHO-OPHEHTHPAHOTO
nporpaMHpase.

4. Xapaxrepuernku na AMCEPTAUROHHNIS TPy

AncepramonsusT Tpya e ¢ ofem 137 crparumm. Toll canspxa 3 tabmmm, 58 Gurypn u 62
MaremaTHiecky w3pasa. Msnonssanara aurepatypa e oopmena B cincsk obe 107 sarnasns ma
HAYYHH TYDIHKALHH KaTO BCHYKH Te ca Ha aHMIHICKH ek,

ChaspxanieTo Ha mrcepranMonnms TPYA BKMOYBA BbBeACHME, 4 I7@EH, CIHCLE C
HPHHOCHTE Ha JOKTOpanTa, SuOauorpadus u 2 npuioxenus. B [TspBa rasa aokTopanTsT €
AHAIMINpAn  CHALPKAHHCTO HA /MTCPATYPHMTE  MATOYHHUM, CHBP3AHH C TeMmara Ha
AHCEPTANHORHEA TPYA. B HawantoTo i ca npeacTaseny o6um ceaenus 3a AKYCTHYHHTE CEeH30PHM
MPEKH K4aTO € OTAL/eHO BHHMaHHe Ha MuTepHer ma Hemara w Mskycrsenus usTenexr.
AHLIM3APAHA € CTPYKTYpaTa Ha GesKugmTe GKYCTHYHH CCH30ODHH MPEXKH — (usiyeckn cioil,
cnof 3a Nokamis 06paloTka # caol sa KOMYHHKALMA 1 WHTCrpanns. Hanpasena e knacuduxauus
Ha KYCTHHHHTE CCH30PHH MPEXKHK — 32 NOKATH3AINS, 33 OLCHKA Ha AKYCTHKATd HA 34/, 38 HAYIHHA
TPUIOKEHHS | Ap. Pasrienany ca MeToHTe B anTOPHTMHATE 32 H3MEPBaHe, OlICHKA | NIOBHAIIABAHE
H3 TOTHOCTTA Ha& MPEXH OT CHIIMS BHJ C NpHIarase Ha Hureprer na memara u Makycersen
HHTEIEKT. AHATHIHPAHK Ca METOANTE ¢ HeCTOTHO PAANPENCACHHE W MyTTHIVIEKCHpase. [Tpn
HECTTA C OLCHKA HA AKYCTHKATA HA 3AIH CA AHATHIUDAHH METOIA ¢ pesepbepanus. cac cTosmna
BRAHA ¥ 4pes painanaHe Ha ToHa. OLCHEHA € BRIMOKHOCTTA 33 HuTerpupase na ChatGPT ¢
De3MUIHH aKYCTHIHN CCHIOPHH mpexa. B I'nasa 2 e paspaGoren moner na aKyCTHYHA CEH30pHA
Mpeka na ocHoBaTa Ha MATeprer na memara w Makycreen mirenext. CusTesnpana e Gnoxora
CXEMa Ha aKyCTHHCH CCH3O0D 3a HIMCPBAHHX B 3a7H. M3BeleHM ca OCHORHM YPaBHECHNS, KOHTO
OTMHCBAT BCHSRH CHIHATH OT IIpe/UTOReHaTa aKYCTHYHA CeH3opHa mpexa, Paspaboten e mozen 3a
OUEHKA Ha AKYCTHYHHTE NIAPAMCTPH HA JATBOPCHH MOMENICHNS, KONTO BKTIOWRA i IPHIATAHETO
Ha Hespouna Mpexka. [lpeacrasen e neraiinen MateMmarnueckn aIapaT Ha OCHOBA HA BLIHOBATA
Teopus 3a ssyka. [Ipunowen e i Meromst Ba MomaTe, B Tpera rnasa ca paspaGorenn TOPUTMH
33 MOJICTHpARE Ha IIPE/UI0KCHATA aKyCTHYHA CeH30pHA Mpexa. Omucany ca OTAC/IHHTE STy Ha
HEHHOTO MPOEKTHPAHE — IPOSKTHPaHE HA AKYCTHYEH CeH3OpeH Bh3el, cebp3sane ¢ loT moayn u
KoHGpurypupane Ha 128 uHTepdeiic, B Yersspra raasa ca TIPESACTABEHH DPEIVITATH OT
CRCHCPHMCHTATHN H3CICABANA ¢ 1IeN IOTREPA/IABARE HA TEOPETHHHITE H3BOMM OT NpEAXOMHATE
rrasH. Brmodena e cumynauns ua paspaborenara BKYCTHIHA CEHIOPHA MPCKA 1TPH HIMCPBAHNS
B 3aTBopeny noMemenns. KomGunupauy ca loT MOAYIH ¥ cHeTeMa 3a MakyeTBen uaTenekT ¢ ner
UPOBCpKa ma npeiokeHnte 8 I'asa 3 amroputmm. Omucay e JACTAlIHO M3XOAEH KOA Ha
MPHAOKCHHS, HIMON3BARYN B CHMYJIALNHTC, 34€/(HO ¢ rpamticH NOTpedHTENCKH HHTEpdelic npy
ADCTEN 710 CHpBBp. M3Bspuiena e excnepumentama MPOBEPKE 33 pasbHPAEMOCT Ha rosop or
TIPEIUIOKCHUTE MOAETH KaTO € HHTEIPHPAHA KOMYHHKALHS ¢ npunoxeaneto ChatGPT, Oruerenn
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2 MHOXECTBO CTofiHOCTH Ha napametpwre SNR, RMS u STI. Hsnomenure excnepumentamn
Pe3yaTaTH NOTELPKAABAT BEPHOCTTA HE HATOTBSHHTE PCLICHUS 33 anropuT™H or Bropa u Tpera
TA3BH, @ C TOBA H PCICHUATAE HA 3a]aMHTe, OCTABEHY 1pei INCEPTAUHOHHAS TPYIL,

5. Ilpunocs 8 aucepraumonnns Tpya

HoxTopasTeT ¢ 3assun S HAYHHO-TIHIOKHA M 5 NpHAOKHN npumoca. Bewukm Te ca
KOPeKTHO Je(uEMpann n CLABDEATCANO OTHOWICHHE H CE NMOAKPENST OT OTACIHHTE rpymm
TCOPETHYHH NPEACTABAHIY H EKCIIEPHMEHTAIHN pesynrary ot I'nasu 2, 3 5 4.

6. Tlpeuenxa ma ny6amkammre no AMCEPTALBONNMS TPy

Paspaborenure momemn u WITOPHTMH W DONYYEHHTE EeKCIIepHMEHTLTHH pesyirraTd ca
AOKIanBaHu B 4 HAYSHM nyGTHRaLHH, Tpu ca gokmamm or MEKAYRAPOIHN HAYYHH KOHGEpeHIMH,
1 e soxnan or saunonanka KoHQiepeHIus ¢ MEERyHapoano yuactue, Bewars 4 ny6mxamm ca
Henexcupanu B SCOPUS u Web of Science. Hamne ca 9 unrmapamus. JlOKTOPanTHT HMa yuacTHe
& | yHHBEPCHTCTCKN HAYUHO-H3C/ICI0BATEACKH AI0rOBOD, NPAKO CBHP3AH ¢ TCMATHKATA HA HCTOBH:
AHCEPTALMOHEH TPY/L.

7. Ouenxa ua aBTopedepaTa HA ANCEPTAUMSITA

[peacrasennst aBToOpedepaT CLALPAA OCHOBHEHTE pesyataty oT paboTata Ha JIOKTOpanTS,
KOMIO TOK&3BAT B 3ANOBOJIMTEIAHA CTeneH H3MLAHCHHCTO HA 3aJ84YMTe, NOCTABSHH B
AUCEPTAHOHHNS TPYA B NOCTHIAHETO Ha AehHUHIPAHATA B Hero nel.

8. llpenopten u kpwrmanm safeaescn

B npeasapurenes PasTOBOp € JOKTOpaHTa 0fiXa MOCOYCHH OT MEH HAKOH 3a0e/ekKyE B
CRABPRATENHO M CTHIOBO OTHONICHHS, KOHTO He 3ACHTAT AACEPTAOHIHOCTTA HA MpejCTaBeHNHS
HayHen Tpy/L. JIOKTopauThT Hanpasi ChOTBETHITe KOPEKIIMH 1 KbM MOMEHTA HSMAM CHIECTBCHY
3a0eneRKN KM JHCEPTALMORHIS TPYA.

[lpenopwusam Ha nokropanta 1 TPOABIKN CBOMTE M3C/ICIBAHNS B HAYYHATA OONAcT, B

ro/IEM HA0OP OT CEH30PH M YTIPaBARBAIH MOJTy TH, KaKTO | Ypes UpHIaraHe Ha 0-HOBY TOIXOH
3a obpaboTka 1a PETHCTPHPAHNUTE CHI'HAIM OT 06JacTTa HA H3KYCTBEHHS HHTEJIEKT,
9. Baxmouenne

AncepranmouunaT Tpyx a Mar, K. Kocrajmy IManves va tema  AKVCTUYHU
CEH30PHH MPEXH HA OCHOBATA HA WHTEPHET HA HEIIATA U M3KVYCTBEH
WMHTEJIEKT" cwaspxa nocrarsans mo OGCM ODHIHHANHH CKCICPHMEHTATHN pesynratu u
TCOPETHYHE MOICIH, KOWTO NOAKPENsT 3asBeHaTa Te3a 4pe3 OCTABCHATA [1E7T H ChOTBETCTRAT Ha
PELICHHETO HA NOCTABCHUTE 3411390 3a WIMBIHCHHE. Mamamenn ca ocHorsuTe MancKRamny ma
3PACPE, npasmmmxa 3a HeroBoTo npunoxkenne 1 [IVPITHC ua TV-Cous 3a npunobusase sa
obpazomaTennata ¥ HaywHa cTeleH ~HOKTOP®, KkoeTo MH naBa ocmonamme Jla nomrpens

pHACGHBANETO Ha HOCHCAHATA OT MAr, HEX. Kocraunn IManues,
!
18.06.2025 r, Hsrotsuma:.... T
ip. Codma (s1om. a-p Uso Jlparanos)
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L. Relevance of the problem developed in the dissertation

computing equipment, microphones and microphone arrays, which leads to miniaturization and
reduced energy consumption, it has also led to a significant development of acoustic sensor
networks in the last few years. The emergence of MEMS sensors, single-chip and single-board

implementations at the amateur level. Increased sensitivity, low consumption and cost. as well as
the ability to perform analog-to-digital conversion with high order in the sensors and connect them
fo loT-type devices allows the initial processing of information to be performed at the sound
registration points. Wi-Fi and Bluetooth connectivity, in turn, provides the ability to transmit the
initially processed data to centralized storages, where they can be further processed by a server
with high computing power, including with the application of Al capabilities.



The presented dissertation work covers all aspects of the trends described in the development
of acoustic sensor networks, which makes the chosen topic extremely relevant.

literary material

The doctoral candidate has presented an analytical review, which defines the main features
of acoustic sensor networks and their connection with the Internet of Things and Artificial
Intelligence. The main types of networks of this type are also classified. The central emphasis in

the analysis is on the consideration of methods and algorithms for measuring, evaluating and

integration between typical basic units in systems for making a final decision after the analysis.
The wide range of literary sources (107 in number), which was studied and which includes

high degree of knowledge of the state of the problem by the doctoral student, on the basis of which
a broad creative interpretation of jts various aspects has been made. Good knowledge of the
applications of wireless acoustic sensor networks has been demonstrated, and in addition to their
technological aspects, the possibilities for providing services have also been considered. The
possibilities for creating global profiles of the studied environment, such as from an ecological
point of view, are another aspect that has been analyzed by the doctoral student and he has also
focused his attention on sustainable development policies.

3. Compliance of the selected research methodology with the set goal and tasks of the
dissertation

There is compliance of the selected research methodology with the set goal and tasks of the
dissertation. A structural diagram of an acoustic sensor network has been compiled based on a
System of equations describing the relationship between input and output signals at the system

clements of Artificial Intelligence. With their help, statistical parameters are extracted 1o describe
the registered sounds - duration, loudness, noise level, pitch, wavelength, sound speed, ADSR,
RT60 and echo. During the experimental verification of the developed model, parameters such as
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speech intelligibility (in % and STI), SNR and RMS are found. The relationships found
theoretically and experimentally prove the correctness of the chosen methodelogy within the

used within the framework of the experiment.
4. Characteristics of the dissertation work

The dissertation work has a volume of 137 pages. It contains 3 wbles, 58 figures and 62
mathematical expressions. The literature used is presented in a list of 107 titles of scientific
publications, all of which are in English.

Thecomcmof!hcdismﬁonworkincludwaninnoductionﬂchaptcn, a list of the doctoral
student's contributions, a bibliography and 2 appendices. In Chapter One, the doctoral student has
analyzed the content of the literary sources related to the topic of the disscrtation. At the beginning,
general information about acoustic sensor networks is presented, with attention paid to the Internet
of Things and Artificial Intelligence. The structure of wireless acoustic sensor networks is analyzed

applications, etc. The methods and algorithms for measuring, evaluating and increasing the
accuracy of networks of the same type with the application of the Intemet of Things and Artificial
Intelligence are examined. The methods with frequency distribution and multiplexing are analyzed.
In the part with evaluating hall acoustics, the methods with reverberation, with standing wave and
by tonc decay are analyzed. The possibility of integrating ChatGPT with wireless acoustic sensor
networks is evaluated. lnChaptch,amoddofanacousﬁcsmsornctworkbasedond)elntnmet
of Things and Artificial lnteﬂigcnceisdewloMAblockdiagrnmofanacousﬁcsemorfor
measurements in halls is synthesized. Basic equations are derived that describe all signals from the
proposed acoustic sensor network. A model for estimating the acoustic parameters of enclosed
spaces is developed, which also includes the application of a neural network, A detailed
mathematical apparatus based on the wave theory of sound is presented. The method of modes is
also applied. In Chapter Three, algorithms for modeling the proposed acoustic sensor network are
developed. The individual stages of its design are described - design of an acoustic sensor node,
connection to an IoT module and configuration of an 128 interface. In Chapter Four, results of
experimental studies are presented in order to confirm the theoretical conclusions from the previous
chapters, A simulation of the developed acoustic sensor network for measurements in enclosed
spaces is included. IoT modules and an Arfificial Intelligence system are combined to verify the
algorithms proposed in Chapter 3. The source code of the applications used in the simulations is
described in detail, along with a graphical user interface for accessing the server. An experimental
check of speech intelligibility by the proposed models is performed, integrating communication
with the ChatGPT application. Multiple values of the SNR, RMS and STI parameters are reported.
The presented experimental results confirm the correctness of the prepared solutions for algorithms
from Chapters Two and Three, and thus the solutions to the tasks set for the dissertation,

5. Contributions to the dissertation



The doctoral student has declared $ scientific and applied contributions and 3 applied
contributions. All of them are correctly defined in terms of content and are supported by the
sepamcgmupsofthconﬁcalpmanmionsandexpcﬁmmmlmuhs from Chapters 2, 3 and 4.

6. Assessment of publications on the dissertation

8. Recommendations and critical remarks

In 4 preliminary conversation with the doctoral student, T pointed out some remarks in terms
of content and style, which do not affect the distributability of the presented scientific work. The
doctoral student made the appropriate corrections and at the moment | have no significant
comments on the dissertation.

I recommend that the doctoral student continue his research in the scientific field in which
he works by expanding his experiments on the assessment of the acoustics of halls with a larger set
of sensors and control modules, as well as by applying newer approaches to processing the
registered signals from the field of artificial intelligence.

9. Conclusion
The dissertation of M.Eng. Kostadin ° ev on the topic "ACOUSTIC SENSOR
NETWORKS BASED ON THE INTERNE' AND ARTIFICIAL INTELLIGENCE"

requirements of the Law on the State Educational Service of the Republic of Bulgaria, the
regulations for its implementation and the General Regulations of the Technical University of Sofia
for the acquisition of the educational and scientific degree "Doctor” have been met, which gives
mcmsontosuppmﬂhewqtﬁsiﬁonofthelmcrbyM.Eng.Kostadin ' Panchev.
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