QPETTZ5-HC2 -066

CTAHOBWLWE

BbPXY AUCepTaLMOHeH TpyA 3a npuaobuBaHe Ha Hay4Ha CTeneH ,JOKTOp Ha HayKuTte'
Asmop Ha ducepmauuoHHuUsi mpyo: npod. A-p nHx. MapuH bepos MapuHos
Tema Ha ducepmauyuoHHUS mpyQd: JAHTENUreHTHN CeH30PHN CUCTEMMW 38 eKONornyeH
MOHUTOPUHT"
lpoghecuoHanHo HanpasneHue: 5.2. ENekTpoTexHuKa, enekTpoHKa n aBTomaTtuka
HayuHa cneyuanHocm: Metoau, npeobpa3sysarteny 1 ypeau 3a uamepBaHe 1 KOHTpoN Ha
PUBUKO-XUMUYHU U BUONOTNYHU BENUYUHU
UneH Ha Hay4Homo Xypu: npod. A-p uHx. Enucaseta fumuTposa lMagxesa,
kaT. ,EnekTpoHHa TexHuka“, PETT, TexHuvecku yHuBepcutetr— Codus

1. AKTyanHocT Ha pa3paboTBaHus B AUCepTaLUOHHUSA TpyAa NpobrieM B Hay4HO U
Hay4HO-NPUINOXHO OTHOLWeHUe. CTeneH U HUBA Ha aKTyanHocTTa Ha npobremMa u
KOHKpPeTHUTe 3aaauum, paspaboTeHu B guceprauuaTa.

OT cblUecTBEHO 3HayeHue 3a onasBaHeTo Ha npupogaTa U YOBELLKOTO 3ApaBe e
€KOMOrMYHUAT MOHUTOPUHT C NpefocTaBsiHe Ha MHGopMaLMs, KOATO MOXe fa ce U3rnonssa
3a B3eMaHe Ha pelueHus 3a onasBaHe Ha oOKofHaTta cpeda W npepoTBpaTsaBaHe Ha
HeraTuBHUTE Bb3OENCTBUS Ha YoBellKkaTa geWHOCT. EKONOrMYHUAT MOHUTOPUHI BKIOYBa
cucTemMaTuyHO HabrniogeHue M M3MepBaHe Ha pasnvMyHM napamMeTpu Ha oKonHarta cpeaa,
HabnogeHWe 3a Hanuuue Ha pagvMauMOHHO 3aMbpcsiBaHe, KMMMartuyHW NpoMeHu u ap.
HuckoblogKeTHUTe CEeH30pWU 3a EeKOSorMyeH MOHWUTOPUHI npeacTaBnABaT 3HauuTeneH
noTeHuuMan 3a yBenuyaBaHe Ha TIXHaTa AOCTLMNHOCT U 3a paslinpsiBaHe Ha MpexuTe 3a
MOHUTOPUHI. WM3rpaxxgaHeTto Ha WHTENUreHTHW CEeH30PHU CUCTEMU 3a eKomnoruMyeH
MOHUTOPUHI € CBbP3aHO C PasBUTMETO Ha CUCTEMU C U3KYCTBEH WHTENEeKT U MalWuHHO
camoobyyeHue, KaTo AaHHUTe, CbOpaHn OT HUCKODIMKETHUTE CEeH30pu, MoraTt Aaa 6baar
BCE MO-e(heKTMBHO aHanuaupaHu W U3NON3BaHW 3a MnpeaBwXAaHe Ha TeHAeHUUM,
naeHtTudmumpaHe Ha npobnemmn v B3eMaHe Ha MEpKM 3a orasBaHe Ha OKomnHarta cpeja.
ToBa onpepens akTyanHoCTTa Ha pa3paboTBaHuSA B AMCEPTaUMOHHUS Tpya npobnem B
Hay4HO, Hay4YHO-NPUSOXHO U NPUINOXHO OTHOLLIEHWE.

2. CreneH Ha NoO3HaBaHe CbCTOSIHUETO Ha NpobnemMa u TBopYecka
WHTeprnpeTaLus Ha NUTepaTypHUA maTepuan.

OuceptaumnoHHuAT Tpyn € ¢ obem 420 cTpaHuMumM U ce CbCTOM OT yBOd, 8 rnasu,
NPUHOCK, CMUCBK Ha U3Non3BaHa nuTeparypa, Bknoysalla 420 N3To4HUKa U 4 NPUITOXKEHUS.

B nutepatypHOTO nNpoy4BaHe e U3BbpLLEH nperneq Ha CbBPEMEHHOTO CbCTOSiHME B
obnacTtra Ha cb3fjaBaHe Ha MHTENUIeHTHN CeH30PHN CUCTEMU 3a eKONOrMYeH MOHUTOPUHT.
HanpaBeHusT 3agbnboyeH cpaBHUTENeH 0630p nokasBa OTNMYHO MO3HaBaHe Ha
npobnemarukara. ToBa no3eonsiea Ha aBTopa TOYHO Aa AedhvHupa uenTa U 3agaynTe Ha
AnceptaumMoHHUA Tpya U Aa NOCTUIHE 3Ha4YMMK pesynTaTi Npy pellaBaHeTo uM.

3. CboTBeTcTBME Ha u3bpaHaTa MeToaMuKa Ha U3cneaBaHe U NocTaBeHaTa Lien u
3ajauv Ha AUcepTaLUOHHUA TPYA C NOCTUrHATUTE MPUHOCH.

MN3bpaHata meToauka Ha uscnegBaHe € OCHOBaHa Ha 3a4bsIboYEH U apryMeHTUpaH
KPUTUYEH aHanu3 Ha CbBPEMEHHOTO CbCTOSHME B obnactra, Ha Ga3aTa Ha KOWTO e
o6ocHOBaHa MOTMBaUWATa 3a uscrneasaHuMaTa U ca PopMynupaHu Lienta U 3agadute Ha
AvcepTaunoHHusa Tpya. [pu paspaboTkuTe ca M3NonsBaHW MOCTMXKEHUA B obractta Ha
CbBPEMEHHUTE CUCTEMM C W3KYCTBEH WHTENEeKT, Abnboko obyyeHne u 6Ge3kUYHK
KOMYHMKaLUu.

4. Hay4Hu u Hay4YyHO-NPUIIOXKHU MPUHOCU Ha AUCEPTaLUUOHHUA TPyA.

B avcepraumoHHUA Tpya ca 3asBeHW Hay4HUM W Hay4YHO-MPUINOXHU MPUHOCKU, KOUTO
BSIPHO OTpassBaT NocTUrHaTUTEe OT aBTopa pesynTaru.
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4.1. HayyHu npuHocu

- MpeanoxeHn ca U ca peanusvpaHu TPpU OCHOBHW anropvTbma 3a nosuliaBaHe Ha
TOYHOCTTa U edEeKTUBHOCTTa Ha NIMHeNHaTa MHTepBanHa anpokcumauus Ha CEeH30pPHU
XapaKTepucTUKU: anropuTbMm 3a afanTWBHa JMHeNHa WHTepBanHa anpokCUMauus;
anropuTbM 3a NMHEeHa UHTepBariHa anpoKCUMaLmMs Ha CEH30PHW NpeaaBaTenHy (PyHKUUK
C WHMNEKCHUW TOYKUW WM 06OOLLeH anropuTbM 3a ONMTMManHa nonunuHeapusauus. Te
Nno3BONABaT Aia Ce rapaHTupa 3ajafeHo HMBO Ha rpellkarta oT nMHeapusauus;

-O6GoCHOBaHW Ca M ca [JoKasaHW aHanuTUYHO [ABe anTepHaTUBHU HeNUHEenHW
ONTUMU3ALMOHHM 3a4a4u, Bb3HMKBALLM NPU NonunuHeapusaumsaTa,

- MpeanoxeH e CTOXacTU4YEH NOAXOA 3a OLieHKa Ha LUYMOBW napameTpu Ha CeH30pu U
ca uscrneaBaHu METoAu M anropuTMu 3a NoBULLIaBaHe Ka4yeCTBOTO Ha CEH30PHU AaHHWU, C
n3nonssaHe Ha cpeaHO-KBaapaTUYHO OTKIOHEeHWEe Ha AIbH,;

- Paspa6oTeHu ca nogoGpeHn anroputMm 3a kanmbpupaHe v nosuaBaHe Ha TO4YHOCTTa
Ha YCTPOWCTBA 3a eKoNornyeH MOHUTOPUHT,

- MpeanoxeHu n peanvanpaxun ca nogobpeHn MeToau 3a NoBuLLaBaHe Ha TOYHOCTTa Ha
nokanusauus u pasno3sHaBaHe Ha 06eKTu.

HayyHume npuHocu ce omHacsim KbM cb30asaHe Ha HO8U Knacugukayuu, Memoou
Ha u3criedgaHe, HO8U KOHCMPYKUUU, mexHoroauu.
4.2. Hay4HO-npunoxHu rnpuHocu

- PaspaboTeHa e ekcriepMmeHTanHa NocTaHoBKa 3a usnonssaHe Ha unTpu Ha Kanmax
MpY KpaTKOCPOYHO MPOrHoaupaHe Ha o6na4yHo NoKpuUTUe U oLeHka Ha Aobuea Ha eHeprus
OT (POTOBOSITANYHU LieHTpanu;

- MpeanoxeHa e cucteMa 3a OTKpUBaHe U NpocreassaHe Ha o6eKTu ¢ u3nosBaHe Ha
6e3nnnoTHN netatenHu anapaTy,

- PaspaboTeHu 1 BepudmumnpaHn ca UHTENUreHTHU CEH30PHU CUCTEMU 3a MOHUTOPUHT
Ha napamMeTpu Ha Bb3AyX, NUTelHa Boaa, noysa M WyM B ypGaHu3upaHu cpeau.
MpeanoxeHun n BepuduruMpaHn ca CeH30pHM CUCTEMM 3a M3CreaBaHe Ha crneunduyHuTe
napameTpu Ha Bb3ayXa Ha 3aKpuUTO.

- PaspaboTeHn ca MyNTUCEH30PHM CUCTEMM M Mawabupyemn MOOGUMHU CEH3O0PHU
CUCTEMM 3a MOHWTOPUHI Ha OCHOBHM NapameTpu Ha Bb3gyxa, 6asvpaHu Ha
HUCKOOOKETHM CEH30PU M KOHTPOSIEPU C OrpaHMYEeHn N34YUCTIUTENTHU pecypcu;

- MpeanoxeH e 1 e peanuavpaH CEH30PEH MOy, KOWTO MO3BOMsBA NecHa HTerpauus
Ha YCTPOMCTBOTO B U3CNeABaHu cpeau U cucTemMa 3a OLieHKa KauyecTBOTO Ha BoAdHa cpeaa;

- NUacnepeaHa n BepuduumpaHa e ceH3opHa cucTemMa 3a u3MepBaHe BnaxHocTTa Ha
noyYeara u MynTMCEeH30pHa CUCTeMa 3a MOHUTOPUHI B 0bGnacTTa Ha 3emeenveTo;

- PaspaGoTteHu n BepuduumpaHm ca MOOMNHM Oe3KUYHM CUCTEMMU 33 U3MepBaHe U
KapTorpacmpaHe Ha OCHOBHM LLYMOBM NapamMeTpu;

- N3cnepBaHu ca yCbBbpPLUEHCTBaAHW NMOOXOAM 3a CriMBaHe Ha CEeH30pHU AaHHWM U ca
peanuanpaHu CEH30PHM CUCTEMMU, U3MON3BaLLM BrpaeHo MallHHO obyyeHue;

- PaspaboTteHu u nscnegeaHu ca CEH30pHU CUCTEMU 3a eQHOBPeMeHHa fokanusauusa v
kapTorpacdupaHe. NMpeanoxeH n BepudmuupaH e noaxon 3a W3nonssaHe Ha MarHUTHU
CEH30pM 3a KapTorpadvpaHe Ha NnoMeLLeHus.

HayuyHo-npunox+Hume fMpuHOCU ce OMHacsim KbM Cb30aeaHe Ha HO8U KOHCMPYyKUuu,
mexHoro2uu U cxemu.

3HauMmocTTa Ha NpUHOCUTE 3a HayKkaTa M npakTuMkaTa ce NnoTBbpXaasa oT (akTa, Ye
nonyJYeHuTe pesynTatv, CbAbpXKalyM HaydHM W Hay4yHO-TIPUIIOXHW  MPMHOCK, ca
ny6rvMKyBaHu B peHoMMpaHU MeXayHapoaHu usnaHus, pedepupanu B Scopus u/vnu WosS,
kaTo 12 oT nyGnuKkauumTe ca B MeXayHapoaHW CNUCaHUS C UMNaKT pakTop.
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5. [peueHka Ha ny6nukauumTe No AUCepTaLMOHHUA Tpya: Gpoit, XapakTep Ha
usfaHuATa, B KOUTO ca oTnevyaTtaHu. OTpaxeHue B HayKaTa — U3NoONn3BaHe U LUTUpaHe
OT ApYyru aBTOpU, B Apyru naboparopuu, CTpaHu U np.

OcHoBHUTE pe3ynTaTyi OT AMCepTaLMOHHNS TPYA ca ny6nukysaHu B 64 ny6nukaumm. OT
TaX 49 HayyHu nybnukauum ca B u3gaHus, pedepupaHn U UHAEKCUpaHu B
CBETOBHOM3BECTHU 6a3n AaHHM ¢ HayyHa uHdopMmauus, a 15 HayyHu ny6nvkauum ca B
HepedepupaHu CNcaHUs C Hay4yHO peLieH3npaHe.

CTpykTypata Ha nybnvkauuMTe Mo AWCEPTALMOHHUA Tpya e cneaHarta: Yetupu oT
nybnukauumTe ca camocTosTenHu (Tpu B GbNrapcku cnucaHna U efHa Ha MexayHapoaHa
KOH(pepeHuus). [NeT nybnukauum ca rmasu OT KHUMW, UMa U eauH y4ebHuk. MybnukauunTe B
cnucaHua ca 19, oT Kouto 12 ca B MeXAyHapoaHW CnucaHus ¢ UMnakT daktop. 21
nyonukauum umat uMNakT paHr B pedepupaHn U uHAekcupaHu 6Gasu faHHU. Ha
MeXayHapoaHu KoHdepeHuuMu ca npeactaBeHn 40 nyGnukaumm, 32 OT KOMTO ca
pedepupanu B Scopus m/mnu WoS.

MNpeacTtaBeHuTe nybnukauumte umart Hag 275 HesaBUCUMM UMTUPaHMA B Scopus, a
CbLlo Taka Hag 500 Hesasucumu LmTupaHus B Google Scholar. My6nukauunTe Ha aBTopa,
KaKkto u UMTUpaHuUATa, NOTBbLPXKAaBaT oOlle BeAHBLX akTyanHocTTa Ha Temartukata U
3HaYMMOCTTa Ha NocTUrHaTuTe pesynTtaTtu. KonvyecTseHuTe nokasatenv no KpUTepunuTe 3a
npuaobvBaHe Ha Hay4YHa CTeneH ,[JOKTOp Ha HayKuTe“ ca KakTo crieasa:

Mo nokasaten I': 663 T. npy MUHMManHKW nsuckesaHusa 100 T.

Mo nokasaren A: 2750 T. npy1 MUHUMANHKU usucksaHusa 100 T.

Tean konM4ecTBeHW NoKasaTenu 3HaYMTENHO HaaBuLaBaT MUHUMAITHUTE U3NCKBaHUS.

6. MHeHUs, NnpenopBbKU U 6enexKu.

Mpu pabotata BbpXy AUCEPTALMOHHUA Tpyd aBTOPBLT MokKassa 3aabnGoyeH noaxoa,
OTIIMYHO BrazeeHe KakTo Ha TeopeTUYHUTE OCHOBU, Taka U Ha CbBPEMEHHUTE cpefcTBa 3a
nsrpaxxaaHe Ha UHTENUreHTHN CEH30PHU CUCTEMU 33 EKONOrMYeH MOHUTOPWUHT.

lNpenoptkara mu e npoc. MapuH MapuHoB fa npoabku U B Gbaelue yenewHara cu
Hay4yHo-u3crnegoBartencka [enHOCT C€ pa3paboTtka Ha HOBU  YCbBLbPLUEHCTBAHM
WHTENUreHTHN CeH30PHM CUCTEMM 3a eKONOorM4yeH MOHWUTOPUHI C M3MNor3BaHe Ha BCe Mo-
ronemMuTe NOCTUXEeHWs B obractra Ha CbBPEMEHHUTE CUCTEMW C U3KYCTBEH WHTEFIEKT,
AbNOOKO 0ByueHne n 6e3KMYHN KOMYHUKALWK, KaKTO U BKIIOYBAHETO Ha Te3n paspaboTku
B npoueca Ha oby4YeHue Ha CTyAEHTU U JOKTOPaHTM.

7. 3akniovyeHue C SICHa NOJIOXUTENHa UNu oTpuLaTesniHa oLieHKa Ha
AVcepTauuoHHUsA TpyA.

lNpencraseHnAT AucepTauMOHeEH TPyA Ce XapaKTepusupa ChC 3agbrbOo4YeHOCT Ha
paspaborkara, NoCTUraHe Ha 3Ha4YMMKU PE3YNTaTM U CbAbpXa CbLIECTBEHW NPUHOCK C
Hay4yeH N Hay4yHO-NpUNOXEeH XapakTep. HanpaBeHuTe nybnukauum ca npeacTaBeHU Ha
aBTOPUTETHU Hay4YHU POPYMU, BKMIOYEHU Ca B CBETOBHU 6a3u AaHHU U ca AOCTOSIHUE Ha
MexayHapogHata Hay4yHa oOGLHOCT. Bb3 OCHOBa Ha MOCOYEHOTO MO-rope AaBam
nonoXxuresiHa oueHKa Ha AucepTauMoOHHUSA TPYL U cYMTaMm, Ye TOW OTroBapsi HambIHO Ha
nsucksanuata Ha 3PACPB, npasunHuka 3a npunaraHe Ha 3PACPBE u [MpasunHuka 3a
ycnosusaTa 1 peda 3a npugobusaHe Ha HayydHu cteneHn B TY-Codomsa. Mpepnaram Ha
yBakaemoTo HayyHo Xypu da npucbau Ha npodp. A-p uHX. MapuH Bepos MapuHos
Hay4Hata crteneH ,[lJokTop Ha HaykuTe" no npodecroHanHo Hanpasnexue: 5.2.
EnekTpoTexHuka, enekTpoHMKa W aBTOMaTvKa, HayyHa CcreumanHocT .MeTtogw,
npeobpasyBatenu u ypeau 3a uamepBaHe U KOHTPOS Ha PU3NKO-XUMUYHU U BUONOrMYHm
BEMUYNHK®.

ﬂaT.a: 23.04.2024 r. YJIEH HA XXYPUTO: (41)
Codhus . —(RApod-A~p-urx. EnvcaseTta Namkena)
/L | [Ty - Codun
b)Y OETT

[ BAPHO C OPUTUHAN:
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OPINION

on dissertation work for obtaining a scientific degree "Doctor of Sciences"
Author of the dissertation: Prof. Dr. Eng. Marin Berov Marinov
Dissertation topic: "Intelligent sensor systems for environmental monitoring”
Professional direction: 5.2. Electrical engineering, electronics and automation
Scientific specialty: Methods, converters and devices for measurement and control of
physico-chemical and biological quantities
Member of the scientific jury: Prof. Dr. Eng. Elissaveta Dimitrova Gadjeva, Department
"Electronic Engineering", FETT, Technical University of Sofia

1. Relevance of the problem developed in the dissertation in scientific and
applied-scientific terms. Degree and levels of relevance of the problem and specific
tasks developed in the dissertation.

Environmental monitoring is essential for the protection of nature and human health,
providing information that can be used for decision-making to protect the environment and
prevent the negative impacts of human activity. Environmental monitoring includes
systematic monitoring and measurement of various environmental parameters, monitoring
for the presence of radiation pollution, climate changes, etc. Low-cost sensors for
environmental monitoring represent significant potential for increasing their availability and
for expanding monitoring networks. The construction of intelligent sensor systems for
environmental monitoring is related to the development of artificial intelligence and machine
learning systems, and the data collected by low-cost sensors can be increasingly effectively
analyzed and used to predict trends, identify problems and make decisions for
environmental protection. This determines the relevance of the problem developed in the
dissertation in scientific, scientific-applied and applied terms.

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

The dissertation has a volume of 420 pages and consists of an introduction, 8 chapters,
contributions, a list of used literature, including 420 sources and 4 appendices.

The literature survey reviewed the current state of the art in the field of creating
intelligent sensor systems for environmental monitoring. The in-depth comparative overview
shows an excellent knowledge of the issue. This allows the author to accurately define the
purpose and tasks of the dissertation work and achieve significant results in solving them.

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

The chosen research methodology is based on a thorough and reasoned critical
analysis of the current state in the field, on the basis of which the motivation for the research
is justified and the goal and tasks of the dissertation work are formulated. The developments
used achievements in the field of modern systems with artificial intelligence, deep learning
and wireless communications.

4. Scientific and scientific-applied contributions of the dissertation work.

Scientific and scientific-applied contributions are stated in the dissertation work, which
faithfully reflect the results achieved by the author.

4.1. Scientific contributions

- Three main algorithms have been proposed and implemented to increase the accuracy
and efficiency of the linear interval approximation of sensor characteristics: algorithm for
adaptive linear interval approximation; an algorithm for linear interval approximation of
sensor transfer functions with inflection points, and a generalized algorithm for optimal
polylinearization. They allow to guarantee a set level of the linearization error;
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- Two alternative non-linear optlmlzatlon tasks arising in polylinearization are justified and
analytically proven;

- A stochastic approach is proposed for the evaluation of noise parameters of sensors
and methods and algorithms for increasing the quality of sensor data are investigated, using
Allen's mean-square deviation;

- Improved algorithms for calibration and increasing the accuracy of environmental
monitoring devices have been developed;

- Improved methods for increasing the accuracy of object localization and recognition
have been proposed and implemented.

The scientific contributions refer to the creation of new classifications, research
methods, new constructions and technologies.

4.2. Scientific-applied contributions

- An experimental set-up is developed for the use of Kalman filters in short-term
forecasting of cloud cover and assessment of energy yield from photovoltaic stations;

- A system for detecting and tracking objects using unmanned aerial vehicles is proposed;

- Intelligent sensor systems for monitoring parameters of air, drinking water, soil and noise
in urbanized environments have been developed and verified. Sensor systems for studying
the specific parameters of indoor air have been proposed and verified.

- Multi-sensor systems and scalable mobile sensor systems have been developed for
monitoring basic air parameters, applying low-budget sensors and controllers with limited
computing resources;

- A sensor module is proposed and implemented, which allows easy integration of the
device into studied environments and a system for assessing the quality of the water
environment;

- A sensor system for measuring soil moisture and a multi-sensor system for monitoring
in the field of agriculture are investigated and verified,;

- Mobile wireless systems for measuring and mapping basic noise parameters have been
developed and verified;

- Advanced approaches for sensor data fusion have been explored and sensor systems
using embedded machine learning have been implemented;

- Sensor systems for simultaneous localization and mapping have been developed and
studied. An approach for using magnetic sensors for room mapping is proposed and verified.

The scientific-applied contributions refer to the creation of new structures, technologies
and schemes.

The significance of the contributions to science and practice is confirmed by the fact
that the obtained results, containing scientific and scientific-applied contributions, have been
published in reputable international publications referenced in Scopus and/or WoS, with 12
of the publications being in international journals with an impact factor.

5. Evaluation of the publications on the dissertation work: number, nature of the
editions in which they are printed. Reflection in science - use and citation by other
authors, in other laboratories, countries, etc.

The main results of the dissertation have been presented in 64 publications. Of these,
49 scientific works are in publications referenced and indexed in world-renowned scientific
information databases, and 15 scientific publications are in non-refereed peer-reviewed
journals. The structure of the dissertation publications is as follows: Four of the publications
are independent (three in Bulgarian journals and one at an international conference). Five
publications are book chapters, and there is one textbook. Publications in journals are 19,
of which 12 are in international journals with impact factor. 21 publications have impact rank
in referenced and indexed databases. 40 publications have been presented at international
conferences, 32 of which are referenced in Scopus and/or WoS.
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The featured publications have over 275 independent citations in Scopus and also over
500 independent citations in Google Scholar. The author's publications, as well as the
citations, confirm once again the topicality of the topic and the significance of the results
achieved. The quantitative indicators according to the criteria for obtaining the scientific
degree "Doctor of Sciences" are as follows:

According to indicator I': 663 items with minimum requirements of 100 items.

According to indicator [I: 2750 items with minimum requirements of 100 items.

These quantitative indicators significantly exceed the minimum requirements.
6. Opinions, recommendations and notes.

When working on the dissertation, the author shows a thorough approach, excellent
mastery of both theoretical foundations and modern means of building intelligent sensor
systems for environmental monitoring.

My recommendation to Prof. Marin Marinov is to continue his successful research
activity in the future with the development of new advanced intelligent sensor systems for
environmental monitoring using the ever-increasing achievements in the field of modern
systems with artificial intelligence, deep learning and wireless communications, as well as
the inclusion of these developments in the training process of students and doctoral
students.

7. Conclusion with a clear positive or negative assessment of the dissertation
work.

The presented dissertation work is characterized by thoroughness of the development,
achievement of significant results and contains significant contributions of a scientific and
scientific-applied nature. The publications made are presented at authoritative scientific
forums, are included in global databases and are available to the international scientific
community. On the basis of the above, | give a positive assessment of the dissertation
work and consider that it fully meets the requirements of the Law for the development of the
academic staff in the Republic of Bulgaria, the regulations for the implementation of this law
and the regulations for the conditions and procedures for acquiring scientific degrees at TU-
Sofia. | propose to the Honorable Scientific Jury to award Prof. Dr. Eng. Marin Berov Marinov
the scientific degree "Doctor of Sciences" in professional direction: 5.2. Electrical
engineering, electronics and automation, scientific specialty "Methods, converters and
devices for measurement and control of physico-chemical and biological quantities”.

Date: 23/04/2024 JURY MEMBER: ( n)
Sofia (Prof. Dr. Eng. Elissaveta Gadjeva)
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