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I. Axryaanocer ma paspaforganum B ANCEPTALHOHHEA TPY1 HpobliaeM B HIy4HO M
HAYSHONPHIOARD 0THOIIEHE

b1p30 HapacTauiTe TEXHONOMHYHA BLAMOKHOCTH H BCE MO-HHTEHINBHA HEOBXOMUMOCT
OT HHTRITHTCHTHH CHCTEMH 33 HADMIOACHNE | AHATHS Ha OKOJIHATA CPe/IA, AKYCTHUINTE CeHIOPHN
mpean (ACM) ce oueprarar karo xmogon HHCTPYMEHT 33 MHPOK CHOEKTBLD OT NPHACKEHHS.
CoiecTsyBAaNINTE NpPEIMIBHKATENCTBA TPEA  AKYCTHHHHTE CEHIOPHH MPEeXH BEMOMBET
edexTHBHOTO o6paboTBane Ha roseMH OOSMH OT aKYCTHYHRH NAHHH, OTKPHBAHETO HA CLOMTHA B
MyMHa CPeld, KakTo H BEIMOMHOCTTA 33 ABTOHOMHA ANANTALNS KbM MPOMEHSIIH CE VCIIOBHA.
Temata na qncepranuara ¢ WIKMOUNTENHO aKTywiHa, GOKYCHPAHA BEPXY aKTyalHa TeMaTHKa
CBBp3aHd ¢ peldasade Ha BHOPocH xaro uwdpoeata TpaucdopManns, HHTCIHrEHTHA
HHPACTPYKTYPa H YCTOHYHEN pellienys § YpOaumnpasTe 30HM.

LlenTa Ha HACTORNIMA THCEPTAIMOHEH TPV € /13 H3CTENBA NHTErPHPAHETO HE CHBPEMEHHH
TEXHHKH 0T 0071acTTa Ha M, BKIIOMHTENHO KOHROMOIHONIN HEBPOHHN MPEKH, B apxuTexTypara
H AITOPATMHTE HA AKYCTHYHN CEHIOPHH MPEeRH.

2. Crenen ua mosHABaHE CHLCTONHNETO Ha NPOGieMa W TROPHECKA HHTEPNPETANS HAa
JHTEPATYPHIA MATEPHA

IpencTanennaT MaTepuasn NoOKA3Ba, Y€ ZOKTOPAHTET 3AMBA00UEHO € IIPOYNHI FOAM opo#
OT 3HAYHMHTE Hay4YHH OyONHKaUNH B 0074CTTa HA AKYCTHYHH CCH3ODHH MPEKH HA OCHOBATa HA
WHTEPHET HA HeWlaTa W H3KycTBeH uuTenexr. OOwmsr Opoll Ha NMTHPaHHTE AHTEPATYPHH
wsTounnmy ¢ 107, kato ronsMa wact OT TAX ca nyDIHKYBaHH Mpe3 NOCASINATE [eceT roIHHH,
KOETO € CAC/ICTEHE OT AKTYamrHOCTTa Ha Temata. 3u3 ocnoBa Ha ToBa npaBunHO ca dopMympann
HellTa HA INCEPTAIHONHHASA TPYI H 33Ma9NTe 34 HEliHOTO MOCTHIaHe,

3. Crorsercrsne ma m30panata METOIIKA HA WICICIBAHE I MOCTABCHATA e I 3412491 Ha
AMCEPTANMMOMHUA TPYA € MOCTHTHATHTE NPHHOCH

B wanmnamense Ha mocTaBeHHTE 3aJa4M, BB BTOPA I7ABa € paspadoTed W npeicTaseH
MOJIe]l Ha BKYCTH'HA CEH3ODHE MpeXa Ha OCHOBATA HAa WHTEDHET Ha HENIATA H M3KYCTBEH
niTenext. Metogonorusta € nemoncTpHpana upes anroputsM. B Tpeta rmasa ca pastiesann
OTACTHHTE ©Taml, KakTo W H3NON3BANMTE METOOH M AITOPHTMH, NpH paspafoTsanero Ha
NpeAIokeHaTa aKyCTHYHA CCH30PHA MpPeikd Ha OCHOBATa HA WHTEPHET HA HelllaTta M WiIKYCTBeH
uHTenekT. B geTsnpra rnasa ca npencrasenn: Matlab civynanns na paspaGorsasara aKycruusa
CSH30pPHA MPCHa 38 AKYCTHYHH W3MEPBAHWA B 3aTBOPEHH noMeulenus; ExcrnepuMeHTansm
Pe3YATaTH OT CHeUH(DHUCH NpHMEP 33 aKYCTHYHH HIMEPBAHHA 3a IIPe/UIoKeHaTa Oe3kHUHA
SKYCTHIHA CEHN3I0pHA Mpeka, ExnepumenTaiHa NOCTAHOBKA 133 NMPOBEPKA HA NpeAnokeHHTE B
riasa TPETA AMTOPHTMH 3@ MOICIHPaHe HA NMPeNIoKEeHATa AKYCTHYHA CeH3I0PHA Mpexa Ha
OCHOBATA Ha MHTCPHET HA HElaTa H H3KYCTBeH nHTenexT; [Ipernen Ha momyueHnTe pesyiaTaTn oT
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obpaboTkaTa Ha AKyCTHIHHE CHTHATH, 3aITHCANH 10 BPEME Ha PEaIeH eKCIEPHMERT 0T GekiaHaTa
aKyCTHYHA CEH30pHA Mpexa W ExnepuMeHTanHa npoBepka 3a pasOHpaeMoOCT HEZ IOBOp B
NpeTOKEHATE MOlens Ha DebKHYHA aKYCTHYHA CEeH3OpHAa Mpeka, Ype3 peando aeilcTeama
cHeTema 3a H3KkycrseH HETEneKT ChatGPT;

Ha Gasata Ha ropeHsNOXEHOTO, CUHTaM, H€ € HAUMIE NBIAHD CHOTBETCTBHE MEKIY
E3DpanaTa MeTOANKA HA H3C/IeBAHE ¢ IOCTABCHATA 1€/ B 3a1a4H HA JIMCEPTAllHOHHASR TPYL

4. Haywsnm n/man Hay HONPIIOKHT TPHHOCH HA AHCEPTALIMOMITNT TPV

Hayuso-npunoxsu npusocH:

|. Paspaboren e MoZen Ha aKyCTHYHA CEHIODH2 Mpe®a Ha OCHOBATA Ha WHTSPHET Ha
HENIATa B HIKYCTBEH WHTENEKT 34 OLIEHKA HA AKYCTHYHNTE NapaMeTPH Ha 32TBOPEHN [IOMEIICHNS
upes o0paboTka ¢ HeBPOHHKM MpEKH B H3KycTBer uuTenekT (1.2.1., ot c1p.49 o c1p. 50, T.2.3.,
oT c1p. 53 mo cIp. 64).

2. llpenctarenn ca ocHoBHW ypaBHEHHS, ONHCBAIIM BCHYKH CHTHATH Ha DIokomara
AWATPAMA HE NMPEIUIOMKEHATA AKYCTHYHA cen3opHa Mpexa (1.2.2., ot ce1p.50 1o c1p.52).

3. lposeneno ¢ H3CnenBaHe B AHANHM3 HA AKYCTHYHHTE TApaMeTpH 3a oOydcHAC Ha
KOHBOMOIMOHHA HEBPOHHA MPeika KbM De3MHUHA AKyCTHYHA CEHIOPHA MPEXa Ha OCHOBATA Ha
HHTEPHET HA HellATa M H3KYCTBeH HHTenesT (T.2.4., oT c1p.65 1o c1p.72).

4. Paspaborenn ca anTOpHTMH 33 MOZEAHpaHC HA NpelNOKEHaTa AKyCTHYHAE CEH3IOpHA
Mpea 1a OCHOBATA HA HHTEPHET HA HEIATA ¥ WIKycTeeH HATEnekT (1.3.1., 07 Cc1p.73 Ao c1p.77).

5. Paspabotena e peanto aeficTeaia Ge3xmina aKyCTHYHE CEH3OPHA Mpeka HA OCHOBATA
Ha HHTCPHET HA Heljata B H3KycTeed pHTenekT (1.3,2,, o1 €1p.77 1o crp.8l).

[Tpunosmy nprHOCH:

1. PaspaBorena e Matlab cimysanus Ha paspaboTBaHaTa aKyCTHYHA CCHIOPHA MPEKa 33
aKyCTHYHH H3IMEpBaHNs B 3aTBOpeny noMemenns (1.4.1, ot ¢1p.83 1o c1p. 83).

2. M3BepmieH ¢ aHantH3 W CpasHEeHHe, Ha Ga3ara Ha CKCNICPHMCHTANHH PE3YATaTH OT
coemndEyel TPHMEP 3a AKYCTHYHH WIMEPBaHHA 3a nNpeUioKeHata Oe3kHIHA aKyCTHYHA
cenzopHa Mpexa (1.4.2 ot cp.85 no crp. 87).

3, Ce3ganeHa e eKNEPHMCHTATHA NOCTEHORKE 38 NMPOBSPKA Ha NPEUIOKCHHTC B [NaBa
TpeTa ANTOPHTMH 324 MOJlenHpane Ha Npelnokenara aKyCTHIHA CEH30PHA MPEka Ha OCHOBaTa Ha
HHTEPHET Hi HENIATA H M3KYCTBeH HHTEneKT (1.4.3 ot c1p.87 110 c1p. 94).

4. M3nbpricHa ¢ eKNSPHMEHTAIHE NPOBEPKA 38 pa3DHPaeMOCT HA FOBOP B MPEIVIOKCHATES
MOJEAH Ha OelmHUYHA AKyCTHHHA CEH3OPHA Mpeka, 4pe3 peanHo JAcHcTBamia CHCTeMa 3a
w3KycTseH uaTENeKT (1.4.5., ot. c1p. 107 n0 crp. 114).

5. Hisbpuies ¢ aHANN3 HA JaHENTE OT oDpaboTRaTa Ha aKyCTHIHH CHIHATH, 3anHcaHl no
BpeMe Ha PATEH EKCIEPHMEHT 0T De3mndHa akycTHYHa censopra Mpexa (1.4.4. ot e1p.94 1o c1p.
107).

CunTaM, ue Te3l NPHHOCH NPaBiIHD OTPa3fBaT NOCTHTHATOTO OT AKTOpa B lIpolieca Ha
[poBeieHnHTe N3CHeIsalus H HeCEMHARHO TI¢ HAMCPAT CBOATA NPAKTHYECKA IPHIIOKHMOCT.

5. llpenenka Ha NyDAHKANWHATE 00 ANCEPTAIMOHANE TPY

[lo Temara Ha qUCEPTANHOHHNA TPY/ CA NpeACTABeHH 4 MYDIHKAIHH B MEKIYHAPO/IHH
kordepeHEy, uHAecKkupany B Scopus, B HayuHaTa obnact Aa auceprainaTa, OT HanpaeeHaTa
CHpAaBKa 33 HUTHPAHHATA C€ BIKAA, 4e B Oasara mamaw SCOPUS ca namweaaw 9 umrara Ha
nyOnuKaUHATE 0O AHCePTAIHATA.

Beruko Tosa nokassa, ge paboTtata e nosyunna nHeobxommara nybumunoct, CellocTTa
u ofema Ha HanpapennTe NYOTHKANHA | JOKIAIH HAITRIHO OTpalaRaT paspaboTennTe npolmeMu
0T AHCEPTATHOHHHSE TPy,

6. MucHuH, DPENOPLKN B DeTeKKM.

KM npejcTaneHUAT JCcepTallHOHEH TPYA MOTAT Ja ce OTHPABAT CNEIHATE NPENophKH i
KpuTHYHH Genemkn:



B Tekcra Wa mmcepraumonmms Tpyn ce Cpemar onpegened Opod ygymamim,
TPABOMHCHH, CTHIMCTHYHH H TIEYATHHE IPEIIIKH;

. [penoprusam soxTopanta aa HPOIBIKH PasBHTHETO CH B u30paHarty oT Hero
obmacT.,

Kaksu jomennurenmsn Mepin Guxre NPeANONHIN ChC UMl NOBHINABAHE HA
CHIYPHOCTTA Ha npejasaHaTa Hdopmanns?

7. 3axkmovcune

Boupexn omnpasennte 3alene/kKn H3pasHBaM NONOWHTENHO MHEHHE 3a NpPeAOCTaRCHHUA
MH IHCEPTANHOREH TPY/L. Cnasenn ca H3NCKBAHNATA 32 NIPHCHATAHE HA o0paioratenna u Hayuna
crefien ,JokTop”. [lonyyennte pesyrraty B ArcepTalOHERS TPYA NPEACTARNSBAT OPHIHHANCH
HAYYHO-TIPHIOREH NPHHOC.

Bu3 ocmosa ma npenoctamennre MATEPHATH MO0 JMCEPTAHOHHMA TPYZ, THXHATA
AKTYQIHOCT, MPE/ICTRBCHH HAYUHO-IPHACKHA H NPHIOKHH NPHHOCH, CIHTAM 33 OCHOBATEIHO 13
npejuioka Ha Ypamaemute umneHose Ha Haywwoto wypr aa OOIKPEnsST UPHCREKIAHCTO Ha
oDpazoBaTe/lHa B HAYMHA CTencH ~IOKTOR" Fa Mar, nak, Kocraans IManues,
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L. Relevance of the problem developed in the dissertation in scientific and scientific applied
terms

The purpose of this dissertation is to explore the integration of modem techniques from the
field of Al including convolutional neural networks, into the architecture and algorithms of
acoustic sensor networks,

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material

of Things and artificial intelligence, The total number of cited literary sources is 107, with a jarge
part of them being published in the last ten years, which is a consequence of the topicality of the
topic. Based on this, the goal of the dissertation work and the tasks for its achievement are carrectly
formulated.

3. Correspondence of the chosen research methodology and the set goal and tasks of the
dissertation with the achieved contributions



recorded during a real experiment by the wireless acoustic sensor network and Experimental
verification of speech intelligibility in the proposed models of the wireless acoustic sensor
network, using a real-life artificial intelligence system ChatGPT:

Based on the above, [ believe that there is full compliance between the selected research
methodology and the set goal and objectives of the dissertation,

4. Scientific and/or scientific-applied contributions of the dissertation

Scientific and applied contributions:

I. A model of an acoustic sensor network based on the Internet of Things and artificial
intelligence has been developed for estimating the acoustic parameters of closed spaces through
processing with neural networks and artificial intelligence (section 2.1, from p.49 to p.50, section
2.3, from p.53 1o p.64),

2. Basic equations describing all signals of the block diagram of the proposed acoustic
Sensor network are presented (section 2.2, from p.50 to p.52).

3. A study and analysis of the acoustic parameters for training a convolutional neural
network to a wireless acoustic' sensor network on the Internet of Things and artificial
intelligence has been conducted (section 2.4., from p.63 to p.72).

4. Algorithms for modeling the propesed acoustic sensor network based on the Internet of
Things and artificial intelligence have been developed (section 3.1.. from P-75 o p.77).

5. A real-life wireless acoustic sensor network based on the Internet of Things and artificial

. A Matlab simulation of the developed acoustic sensor network for acoustic

3. An experimental setup has been created to verify the algorithms proposed in chapter
three for modeling the proposed acoustic sensor network based on the Internet of Things and
artificial intelligence (section 4.3 from p. 87 to p. 94).

4. An experimental check of speech intelligibility in the proposed models of a wireless
acoustic sensor network has been carried out, using a real-life artificial intelligence system (section
4.5, from p. 107 top. | 14).

3. An analysis of the data from the processing of acoustic signals recorded during a real

On the topic of the dissertation work, 4 publications have been presented at international
conferences, indexed in Scopus, in the scientific field of the dissertation. From the citations, it can
be seen that 9 citations of the publications on the dissertation are available in the SCOPUS
database,

All this shows that the work has received the necessary publicity. The essence and volume
of the publications and reports fully reflect the problems developed by the dissertation work.

6. Opinions, recommendations and notes

The following recommendations and critical remarks can be made to the presented
dissertation:

* The text of the disseriation contains a certain number of foreign words, spelling, stylistic
and typographical errors;

* I recommend that the doetoral student continue his development in his chosen field.

* What additional measures would you suggest in order to increase the security of the
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transmitted information?
7. Conclusion

Despite the remarks made. | CXPress a positive opinion about the dissertation submitted to
me. The requirements for awarding the edueational and scientific degree "doctor” have been met.
The results obtained in the dissertation represent an original scientific and applied contribution.

Date: 02.07.2025 Scientific jury member:.
/ Assoc, Prof. Dr, Eag. Ivan Ivanoy /



