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1. Axryansocr ma paspaforsanns B IMCEPTRNHOHHEHS TPyl npofiieM B mayvmo u
HAYHHDNPHIOAHO OTHOIIERHE

Pa3BHTHETO HA CEHIOPHITE TEXHOMOTHE H HHTETPAlHNATA HM ¢ MUKPOKOHTPONEPH, KOHTO
ofpaboTBAT JaHHM B PeanHO BPCME H TH TPENABAT Hpe3 PazHOOOPAIHH KOMYHHKAUMOHHH
TEXHOJIOTHH, Chifia/e OCHOBA 3a MONBATA HA T_HAp, ., yMHH ycrpoiicTea”. Cebp3aHn B MPLKY, T8
dopMupaT HMHTCIHTEHTHH CHCTEMH ¢ BEIMOKHOCTH 33 aHann3, KOHTPOA W aXanTHEHO
YIPARICHNE, KONTO JONPHHACKT 3a NOBHUIABAHE Ha GE30IACHOCTTA, eHEPrHilHaTa CHCKTHEHOCT
I KA9eCTBOTO Ha ®HBoT, Cpea THX, CEH3OPHHTE MPEKH C AKYCTHUHH CCHIOPH CC YTBLPHK/IABAT
KATO K/IOMOB HHCTPYMEHT 34 JIOKQIH3HpaHe Ha obexkTd B PCanHo Bpeme, B CHCTEMHTC 32
MOHHTOPHHI B HHAYCTPHSTA, CHCTEMHATE 32 CHIYPHOCT, CKOAOTMITHATE HAGMI0AeHAS U HAYIHHTE
wicneasannd. HacTosmmsr TucepTanHoHeH TPYA PAITNACKIA AKTYANHA W 3HAYHMA HAYTHA
npoGiemaTuka. Mar. umx. Kocramuu [lagdes npeiacTass M3CIENBAHE, HACOMEHO KBM
paspabOTRAHETO HA ONTHMMIMPAHW anropuTMH 33 oOpaboTka W KOMNpCCHS Ha JaHHH B
aKyCTHYHH CEH3OPHI BBANM, KAKTO H KbM HHTCIPHPAHT Ha METOAH OT M3KYCTREHHA WHTEICKT B
apxuTexTypata Ha TakmBa mpemu. [leaTa e chigasaHe Ha HOBO MOKONCHHE MHTCOHICHTHH
AKYCTHYHH CHCTEMH ¢ noaolpesa ToYHoCT, eheETHBHOCT # AHaNTHRHOCT.

2. Crenes a2 no3HABANE CLCTOSHEETO HA npolaeMa W TBOPYECKA WHTEPHPETAUHA HA
JAHTEPATYPHHS MATepHal

B npomeca Ha paspaboTpane Ha JHCEPTALMATA AOKTOPAHTHT € MIBLPIINI 3ATBIO0UEHO
npoyuRaHe H2 CHIICCTBYBaIIATA HayuHa NHTCPaTypa B OONACTTA MU AKYCTHKATd, CCHIOpHWTE
TexHonorny, ob0paborTkaTta Ha CHTHAIDH, HERPOHHITE MpeXH M MallMHHOTO oOydeHue.
Anammsupadit ca 107 niTouHuKa, BCHYEH Ha aurnuitcior eank. Ha ocHosaTa Ha obCTrocH npernean
Ha CHOIECTBYBALIMTE GKYCTHYHH CEH3IOPHH MpeKH, KaKTO i Ha METOAHTE H AATOPHTMEHTE 3a
#3MepBaHe, OLCHKA M MOBHIIABAHE HA TOMHOCTTA TPH NpHeMaHe, npegasane i obpaborka Ha
aynuo wadGopMamiA, ca GOPMYIHPAHH HENT H M3CASJOBATS/CKHTE 3ANa4n RA AHCCPTAIHATA.
PaspaGoTeHnTe MOMNENH, ANTOPHTMH M NPOBEJCHUTE EKCACPHMCHTH CBHACTCACTBAT 34
1arL1604eHOTO MO3HABAHE HA CLCTONHHETO Ha mpobmema OT CTPaHa Ha ARTOPa, KAKTO W 3@
HErOBATA COOCODHOCT 334 AHANATHYHAE W KPMTHYHAE WHTEPHOpeTalMs Ha H3IMOA3RAHATA
nuTepaTypa. TORE € ONPHHEECIO 33 YCNEWHOTO N3ITLIHSHNE HA NOCTABCHHUTE LCIH.

3. CoorsercrBse na W30paHaTa MeTOAHKA HA W3CJIENBAHC W MOCTABCHATA Hea W 3a1ain
HA IHCCPTANHOHHNS TPV € NOCTHIHATHTE NPHHOCH

Bi3 OCHOBA Ha TeopeTHYeH M AHANHTHYEH MOAX0N € H3IdpaHa KOHUEMIHATAZ 33
paspaoTBare Ha Oesxudma @kycriusa ccmsopha Mpexa. Ce3jancEm ca AnrOpHTMH 33
M3TpaKNaHe H3 CHMYNAIHOHCH MOJeN, KAKTO i MCTOAMKA 33 MPOEKTHPIHE Ha peaiia Mpeka.
[peanoweHa € MHTETPAllAN HA MPEKATZ € AcHCTBAINE CHCTEMAa 38 HIKYCTBCH HHTSJCKT.
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[lpopeneHH ca EKCOCPHMEHTH K4KTO ChC CHMYIAIHOHHHTE MOIENH, TAKA H C PeaiHa aKyCcTHIHA
censopua mpeska. [Tonysenure pesyarary, HIBLPINEHHTE AHATHIN H HAMPABEHHTE NMPENOPRKN 3a
noaobpaBaHe HA AKYCTHYHHMTE XADAKTEPHCTHEM HA M3CACABAHOTO MOMEIUSHWE AEMOHCTpHpaT
HelHATA NPAKTHYECKA NPHIOKHAMOCT.

Cuuram, 9e npeAnoXkeHHATe MCTOOH, ANTOPHTMH, MOAENH W AHATHTHYHH CPEACTBE B
NpOBEEHHTE M3ICAEABAHHA C4 B MBIHO CLOTBETCTEBME ¢ (HOPMYNHPAHATA LN H MOCTARSHHTE
3anaqH Ha AHCEPTAIHOHHNS TPYIL.

4. Hayuns W/iaH HayYHONPHIOKHE NPHHOCH HA THCCPTALNONIHS TPYI

B pe3y/ITar Ha NpOBeICHNTE HICHSARAHNA, NOCTHIHATUTE pesyaTaTh ca ofolmeHu 8 ner
HAYTHO-NPIIOAHH W [eT NPHIORHE npHHoca, Te ce OTHACAT A0 CH3AABAHE HA HOBH M
YCBELPUIEHCTBAHE HA ChIUMECTBYBAIIM MOASAH, METOOH W MOJXOIM B PAIrNCAKIAHATE HAYYHH
obnacTH, KAKTO | 10 PasiINpABaHE Ha CHIISCTBYBAINNTS IHAHHA.

GOpMYNHPAHHTE NPHHOCH €a ODOCHOBAHH H KOPEKTHO OTPa3sfBaT H3BLPIICHATE
WicHenoBare’cka pabora sa Aoxropanta. Te ca akTyanH# ¥ MPHAOKUMH NPH paspaboTkaTa Ha
AKYCTHYHH CESHIODHH MpPEXH, OCHIypsBamm: edextnsHa obpadotka ma TomeMu obeMH
AKYCTHYHH JAaHHH, HaJe#kIHO OTKPHBAHE Ha CHOMTHR B [MOyMHA CPed; ANanTallMs KeM

AMAAMAYHO TIPOMEHAINA Ce Cpenia; KakTo H mozo0pssafde HA AKYCTHYHHIC XapaKTCPHCTHRH Ha
3aTBOPEHM HPOCTPAHCTEA.

5. Tpeuenka ina nyDAHKIUHHTE N0 AHCEPTANNOHHUS TPYD

Peaynrature OT AMCEPTALMOHHHE Tpyd c©& TPEACTaBEHH HA MOKIYHapOIHH
koHMEPEHIINN, HHASKCHPaHH B CBETOBHO MPH3HaTH Haywsu Gasu gaunw. [loxTopanTsT ¢ aBTOp
Ha SeTHPH nyGIHKAIH, BCHHKH HHIekcHpann B Scopus, nyGnukysans & nepioja 2020-2021 r.
KiM MOMERTa Ha MIroTesHEe Ha HACTORIIOTO CTAHOBHING, BCEKA OT CTATHHTE © MOAydIHIA
UHTHpAHKS 0T Apyry astopu 8 Scopus, kato obummar Gpoii ¢ cegem. JIOKTOPaNTET € yIacTsan i
B HAYMHOM3CIENOBATEACKH NPOCKT HA Tema  AKYCTHYHH CEH30DHM MPCKH HAa OCHOBATR HA
HHTEPHET HA HeHmlaTa M H3KYcTBeH MuTenex1”. BeHYKO TOBA € NOIBOMHID HA ADKTOPAHTA X3
DONYASPHIHPA CLILSCTBEHA YacT 0T paspaboTenata B AMCEPTALINATA TEMATHEA.

6. Muenis, npenopsku 1 DeleRK.

JlucepraunosnssT TPy ¢ oopMel NPEIH3HO B TPHTSRARA SCHE W J0MHYHA CTPYKTYPA.
[lpencTasesuTe M3CACHBAHHA ACMOHCTPHPAT 3aAbLnDOYEHM [O3HAHWN HA  48TOpAa B
pasrnexjanaTta HayuyHa obaact. He saMupaMm chimecTBeHH 3a0e/NTREH KbM ChIALPAAHHCTO Ha
Tpyaa.

[Ipenopbusam Ha mar, sk, Koctianun Tlandes Za npojanLikn Hayw Hata cu jeiiHoct B
#30paHaTa M3CHENOBATCNCKA MOCUKA M A8 HACOYH YCHIMS KbM MPAKTHYCCKO NPHIOKCHWE Ha
OOCTHTHATHTC PE3VITATH.

7. 3axmoveHne

Cauram, 9e NPeACTABEHHAT IHCEPTALMOHEH TPY/ OTTOBAPA HA MIHCKBAHMATA HA 3aKoHA
33 PA3BHTHETO Ha akajeMudHus cweras 8 PenyGauka Buarapus i [Ipasiinnaka 3a ycrosiaTa i
pena 3a npuaoOupane na naywHH crenenn B TY-Codms, [locTHTHATHTE HAYYHO-TIPIIOKIHE H
NPUIOKHH TIPHHOCH, MONKPENneHH ¢ AOCTaThdeH Opoil Haywsi nyOIHKAIMM, NPEICTABIABAT
CEPHO3HO OCHOBAHHE 33 TIONOAMTENHA OUEHKa Ha Tpyaa. Bud OCHOBA HA MIIOKEHOTO,
NpEIaram Ha YBamacMHTE WISHOBE Ha HAYTHOTO JRYPH 3 DPHCHAT HA Mar, HILK. Kocragun
Mangen ofpajoparTe/nara W HayuHa cTemed ,JOKTOp® B npopecHoHATHO
manpagnesre 5.3 KoMmyHHKanIHMOHHA H KOMIIOTHPHZ TCXHHKA [0 HAy9HA CrelHATHOCT
ENeKTpoakycTHKa, 3BYKOTEXHHKE H KHHOTEXHHEA™.,

27.06.2025 r. YJIEH HA JKYPHTO: .
p.Codis /npod. a-p uux. Evun Honues/
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for the acquisition of an educational and scientific degree “doctor”
Author of the dissertation: MSe.Eng. Kostadin Panchev

Title of the dissertation: “Acoustic sensor networks based on the internet of things and
artificial intelligence"”

Professional field:5.3. Communication and computer equipment

Scientific specialty: Electroacoustics, Audio Engineering and Film Technology
Scientific jury member: Prof. Emii Jontchev, PhD

1. Relevance of the problem developed in the dissertation in scientific and scientific
applied terms

The development of sensor technologies and their integration with microcontrollers, which
process data in real time and transmit it through various communication technologies, has laid
the foundation for the emergence of so-called 'smart devices', Connected in networks, they form
intelligent systems with capabilities for analysis, control and adaptive management, contributing
to enhanced safety, energy efficiency and quality of life. Among them, sensor networks with
acoustic sensors have established themselves as a key tool for real time object localization, in
industrial monitoring systems, security systems, environmental observations and scientific
research. This dissertation addresses a current and significant scientific issue. M.Sc. Eng.
Kostadin Panchev presents a study focused on the development of optimized algorithms for data
processing and compression in acoustic sensor nodes, as well as on the integration of artificial
intelligence methods into the architecture of such networks. The goal is to create a new
generation of intelligent acoustic systems with improved accuracy, efficiency and adaptability.

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

In the process of developing the dissertation, the doctoral candidate has conducted an in-
depth study of the existing scientific literature in the fields of acoustics, sensor technologies,
signal processing, neural networks and machine learning, A total of 107 sources, all in English,
were analyzed. Based on a comprehensive review of existing acoustic sensor networks, as well
as of the methods and algorithms for measuring, evaluating and improving the accuracy of audio
information reception, transmission and processing, the aim and research objectives of the
dissertation were formulated. The developed models, algorithms, and conducted experiments
demonstrate the author’s thorough understanding of the state of the art, as well as his ability to
analytically and critically interpret the literature reviewed. This has contributed to the successful
achievement of the stated goals.

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

Based on a theoretical and analytical approach, the concept for developing a wireless
acoustic sensor network was selected, Algorithms were created for building a simulation model,
as well as a methodology for designing 2 real-world network. An integration of the network with
an existing artificial intelligence system was proposed. Experiments were conducted with both
the simulation models and the real acoustic sensor network. The obtained results, the analyses
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performed and the recommendations made for improving the acoustic characteristics of the
studied environment demonstrate its practical applicability.
| consider that the proposed methods, algorithms, models and analytical tools used in the

conducted research are fully aligned with the formulated aim and the research objectives of the
dissertation.

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

As a result of the conducted research, the achieved outcomes have been summarized in
five scientific-applied and five applied contributions. These contributions relate to the
development of new and the improvement of existing models, methods and approaches in the
examined scientific fields, as well as to the expansion of existing knowledge.

The formulated contributions are well-founded and accurately reflect the doctoral
candidate’s research work. They are relevant and applicable to the development of acoustic
sensor networks that ensure; efficient processing of large volumes of acoustic data; reliable event
detection in noisy environments; adaptation to dynamically changing conditions; and
improvement of the acoustic characteristics of enclosed spaces.

5. Evaluation of the publications on the dissertation

The results of the dissertation have been presented at international conferences indexed in
globally recognized scientific databases. The doctoral candidate is the author of four
publications, all indexed in Scopus, published in the period 2020-2021. As of the time of writing
this opinion, each of these articles has been cited by other authors in Scopus, with a total of
seven citations. The candidate has also participated in a research project titled 'Acoustic Sensor
Networks Based on the Internet of Things and Artificial Intelligence’. All of this has enabled the
doctoral candidate to disseminate a significant portion of the dissertation's subject matter.

6. Opinions, recommendations and notes

The dissertation is precisely structured and possesses a clear and logical organization.
The presented research demonstrates the author’s in-depth knowledge in the examined scientific
field. I do not find any significant remarks regarding the content of the work.

[ recommend that M.Sc. Eng. Kostadin Panchev continue his scientific work in the
chosen research direction and focus his efforts on the practical application of the achieved
results.

7. Conclusion

I believe that the presented dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations on the
Conditions and Procedures for Acquiring Academic Degrees at the TU-Sofia. The achieved
scientific-applied and applied contributions, supported by a sufficient number of scientific
publications, provide a solid basis for a positive evaluation of the work.

Based on the above, | propose to the esteemed members of the academic jury to award
M.Sc. Eng. Kostadin ' Panchey the educational and scientific degree of 'Doctor’ in
the professional field 5.3 Communication and Computer Engineering, in the scientific specialty
Electroacoustics, Audio Engineering and Film Technology.

Date: 27.06.2025 7. Scientific jury member:
/Prof. Emil Iontchev, FhD/



