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CTAHOBHUIIE

3a TUCEpTalHOHEH TPy 3a NpHAoOHBaHe Ha oOpa3oBaTelnHa W HaydYHA CTEICH
»IOKTOp” TO MpOQECHOHATHO HANpaBICHHUE 5.2. ,EnextporexHmuka,
CJIICKTPOHHMKA M aBTOMATHKA “ HAy4Ha CIIELIMATHOCT ,,EnexTpoHu3amms‘,

ABTOp Ha JucepTanMoHHus TPYA: Mar. umk. Credan Munkos Pusanos

Tema na guceprammonHus Tpya: “Research and advancement of electronic
instruments for the development of smart agriculture and environmental
protection”, (M3cmenBaHe W yCHBBPINEHCTBAHE HA EIEKTPOHHM METOAU U
CpPeICTBa 33 Pa3BUTHE HA MHTEJIMTEHTHO 3€MEJIEITHE U OlTa3BaHe Ha OKOJIHA CPeja)
Unaen Ha HaydHoTo skypu: mpod. atH umk. Tomop AramacoB Cromnos,
WHCTUTYT 10 MHGOPMALMOHHH U KOMYHHKAMOHHY TexHonorun — BAH, Codus,
yi. Axkan. I'. borues 011.2

1. AKkTyaJHOCT Ha pa3paGoTBaHHUsA B AMCEPTANMOHHUS TPY/I

TemaTnynata HAaCOYEHOCT Ha JUCEPTALMOHHMA TPYXA € 3a pa3paboTBaHE HA HOBU
TEXHUYECKH CPEACTBA, MPEAHA3HAYCHM 33 MACHTH(HIMPaHE Ha HEPETYJISPHM TEPMUYHU
CBbCTOSHHSA 33 XMBOTBOBBAHA (DepMa Ha KpaBM M 33 HICHTH(OHIMpPAHE HA TOPCKA MOKADH.
Pemenusita, KOMTO ce ThpCAT U paspaboTBaT B AUCEPTALMOHHUA TPY. ca paspaboTBaHe Ha
CEH30pH 3a U3MEPBAHE Ha TEMIIEPATYPHOTO CHCTOSIHUE HA KpaBH. Te3u AaTIMKOBH MOJIYIIH CE
BKIIOYBAT B OOI[a H3MEpBAaTelHA CHCTEMa, KOATO MpeJaBa NAHWTE [0 ILEHTpaiHa
U3YUCIUTE/IHA MOLIHOCT M 4HAJUTHYHOTO M3CICIBAHE HA [MOJYYaBaHWTE JAHHH OT
TEeMIIEpaTypa 3a HaMUPAaHE Ha EIEMEHTH Ha 3a00IIIBaHHS [IPH KUBOTHHUTE U Ha BH3HUKBAHE HA
ropcku noxapy. ONUTH ca IpaBeHHt U 3a HACHTHOHIEpaHe Ha TOPCKH [OXKAPH Ype3 aHalu3 Ha
IIyMOBE.

JMCePTaMOHHOTO U3CAEABAHE € MPE/ICTABEHO HA aHIIMICKY €3UK. OCHOBHO IIPHHOCHA
4acT Ce CbCTOM B INPOCKTHPAHETO M DPa3pabOTBAHETO HA XapAyepPHUTE KOMIIOHEHTH Ha
CHCTEMATa 3a AMCTAHLUMOHHO H3MEPBAHE HAa TEMIEpAaTypa M IHOcieABamara copTyepHa
00paboTka Ha MOMy4YaBaHMTE CHIHAIM 33 Aa C€ HACHTU(MIUPA GOIECTHOTO CHCTOSHHE HA
CEJICKOCTONAHCKOTO  XXHUBOTHO. J[MCEPTAlMOHHOTO H3CleBaHEe IOAPOOHO IPENCTaBs
HANPaBeHH EKCIICPUMEHTAHU M3CIICABAHUA C Pa3spabOTEHHTE M H3MON3BAHM CEH3ODU M €
TI0Ka3aHa BE3MOXKHOCTTA 32 HAlpaBaTa Ha IIOPTaTHBEH alapar 3a TEMIICPATYPHO H3CIIEABAHE
IIPH CEJICKOCTOIIAHCKH JKHBOTHH.

OueHsBaM MOJIOXMTENHO CIOXKHOCTTA ¥ HAYYHO-IPUIOKHATA OPUEHTAlHUs Ha
AVCEPTALIHOHHOTO M3CIICBaHE 33 pa3paboTBaHE Ha TEXHHUYECKH CPEACTBA 3a M3MEPBaHE Ha
TEMIIEPATypHH CBCTOSHUS TPH JKMBOTHM M 33 aHaIN3MpaHe Ha 3BYKOBH CHUTHAIM C IIeN
HACHTH(QUIMpPAHE HA BB3HHKBAHE Ha IOXapy. Te3n TeXHUYEeCKH PEIleHMs ca MpHIaraHy 3a
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IUCepTaliOHHAaTa paboTa ca TPEACTABEHH KOJMYECTBEHH PE3YNTAaTH OT MHOeCT
H3MepBaHUs M TECTBaHMS Ha pPa3palOTeHU €IEMEHTH Ha CHCTEMHTE 3a aHaji3 Ha TO3H BUJ
JTaHHW: TEMIIEPATYPHU U aKyCTHYIHH. .

2. CremeH Ha mNO3HAaBaHe CbCTOSIHMETO Ha ImpolJjeMa M TBOpYecKa
HHTEpPNpeTaANHs HA JIUTEPATYPHUS MaTepHaJl

HanpaBenusar aHanu3 Ha U30paHUTE TEXHOJOTHM € IO3BOJMIO HA JAUCEPTALMOHHATA
pabora ma mebuHHpa MPAKTHUECCKH 337a4yH 3a pa3paboTBaHE HA CPEICTBA, 3a JUCTAHIMOHHO
U3MEpBaHE HA TEMIEpPATypHU ejeMeHTH. B rimaBa 1 e KOMEHTHPaHO OCOOEHOCTHTE Ha
M3MEpBaHUS Ha TeMIepaTypa IpH KUBOTHH. [IpeicTaBeHH ca NMOTCHIUAIHWTE NPHYMHH 33
NOBUIICHA TEMIIEPATypa MPU KPaBH, KAaTO Ca MMOKA3aHH BB3MOXXHH OOJECTHU CHCTOAHUS H
TpaBMu. B riaBa 2 ce OmMCBa IMUIOCTHATa CHUCTEMA 3a HM3MEpBaHMS M IIpEIaBaHE Ha
[OJTyYaBaHUTE JaHHHU JI0 IEHTpaIHA H3UHCIUTEIHA MOIITHOCT. [ 1aBaTa chabpika XaplyepHU U
OJIOKOBH OIIMCAaHHsA Ha pa3paboTBaHa CHCTEMH 3a JUCTAHIVIOHHO, HEHHBA3WBHO M3MEPBAHE HA
TeMIreparypa. B Ta3u riiaBa ca mpeCTaBeH! U peaTHY JaHHY OT HalpaBeH! n3MepBaHus. Te3n
JaHHU ca 00paGoTBaHu, H3TIAKIAAHU ChC COOTYEPHH pellieHHs Ha TUCEPTAllMOHHHA TPy 3a 1a
ce HaMalH BIHUSHHMETO Ha M3MEPBaHO U IPUCHCTBAILIO LITYMOBO 3aMbpCSABaHE HA IOJIE3HHA
CHTHa Ha TemIieparypara Ha obOekra. Taka ca KOpUTHpaHHM TEKYILUUTE M3MEPBAHU JAHHW,
KOUTO aJIeKBaTHO IIOKa3BaT TEMIIEPATYPHOTO CHCTOSHHUE HAa H3MEPBaHU 00eKT. AHAIU3UPAHO
€ ¥ BIMSIHUETO HA PA3CTOSHUETO BHPXY U3MEPBAaHUTE U (GUITPUPaHH JaHHH.

HeszaBucuMo OT CIO0XKHHUA XapaKTep Ha IPOIECUTE, KOUTO UMAT MACTO B Ta3u 00JIacT Ha
€NIeKTPOHMKATa U eJeKTPOTeXHUKaTa, JOKTOPAHTHT IT0Ka3Ba MHOro aobpa npodecHoHalIHa
IIOJrOTOBKA 3a H30paHara aucepTanuoHHa Tema. CuurTaMm, 4e € IMOKa3aHO MHOTO J00po
II03HaBaHE Ha CHCTOSHHUETO Ha MpoliieMaTHKaTa 3a Ch3JaBaHe U M3IOJI3BAHE Ha €IEKTPOHHU
TEXHOJIOTHH B HETPAJUIIMOHHH TEXHHYCCKH OOCKTH. JJOKTOpaHTHT IMOKa3Ba M 3aTbJI00UCHH
[IO3HAHMS 33 M3BHPIIBAHETO HA CKCIIEPUMEHTAJIHHM U3CIEABaHMI 3a OlleHsIBaHE Ha
SIIEKTPUIECKU XaPAKTEPHCTUKA OT CEH30PH M AOIMBIHHUTEIHA 00pab0TKa HA TE3U N3MEPBAHMUS.,

3. ChoTBeTCTBHE HA nsﬁpaHaTa METOAHKA HA HM3CJCABAHC U IOCTaBCHATA
oea 1 3ajavuu Ha JUCCPTAHMOHHMUA TPYA € MOCTUTHATHUTEC MMPUHOCH

JlMcepTalMoHHOTO U3CIEIBaHE MOTHBHpA HEOOXOAMMOCTTa OT pa3paboTBaHE Ha HOBA
TEXHOJOTMYHA CHCTeMa 3a HEMHBA3MBHO M JUCTAHIMOHHO HM3MEpPBaHE Ha TeMIepaTypa,
IpeAHAa3Ha4YeHa 3a WAeHTU(HMIUpaHe Ha OONECTHH CBCTOAHMS IpH JKMBOTHH. M30paHara
METOJUKA B JAHCEPTaLMOHHATa pPaboTa HAmbIHO CHOTBETCTBA HA MHXKCHEPEH IOJXOZ.
ExcniepuMeHTaIHO ce ONpenenaT XapakKTepUCTHKY Ha JUCTaHIIMOHHO N3MEpBaHH TEMIIEpaTypu
IIPH CEICKOKTOIIAHCKY XKMBOTHH. Te3u U3MEepBaHU Ce Imojjiarara u Ha codryepHa o6paboTka
3a HaMaJsIBaHE Ha BIMSHUETO Ha IIYMOBH BB3ACHCTBHS BBPXY H3MEPBAaHUTE CHTHAIH.
ITpaBeHO € cpaBHEHHE MEXAY PEATHH U QUITPUPAHH CUTHAIIH.
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Tasu WHXEpPHA METOAMKA € TPYJOeMKa, HO NMCEPTAMOHHOTO W3CIEIBAE
" IPUJIATallo 3a BCEKH 00EKT, KOWTO € OMII IOJIO0KEH Ha aHaIU3 OT CEeICKOCTOMAHCKa N
Karo pesynrar AuCepTalMOHHOTO H3CICABAHE MMa XapakTep Ha MBIHO HAYYHO M
SKCICPUMEHTAIHO WHXXEHEPHO M3CIICBAHE HA HOB BHJ] TEXHUYECKH CPEACTBA, Ch3AABAHH MO
HOBA TEXHOJIOTHA.

4. Hayynu n/mjim HayYHONPHJIOKHH NPUHOCH HA THCEPTALUOHHMS TPY:

OnensBaM KaTo HAYYHO-TIPHIOXKEH IPUHOC CBH3NABAaHHTEC CEH30PHH CPEACTBA 3a
TEMIIEpaTypHH H3MepBaHMA. CHOTBETHO BKIIOYBAHETO HA TE3M CEH30PH B CHCTEMH 3a
JAMCTaHIMOHHA 00paboTKa Ha M3MEPBAHUATA KAKTO U B Ch3/1aBaHE HA OPTATHBHO YCTPOMCTBO
3a u3MepBane. HayyHO-puioxeH NPHUHOC OLIEHSBaM W B NPHIAraHETO HA ONpPENeIeHH
QITOPUTMHUYHHM PEUICHUA 3a HM3MNIAXIaHe Ha pCaTHUTC HM3MEpBaHMA W (UITPHpaHE Ha
CBHIIPTCTBAIIY ITYMOBE B H3MEPBAHUATA.

OcobenocT Ha pa3pabOTBaHUTE EICKTPOHHU CXEMH U PELICHHS, UE TE Ca MPAKTHYECKU
IpUIIaraHy U OICHABAHU B peanHa cpena. [uceprannonHata paboTa € MpaBuWia U OIUTH 3a
3aMsHa HA TEMIEPATYpPHUTE CEH30pH C AaKyCTHYHH Karo Ce € ThpCeNn pe3yiaTaT 3a
UIeHTHQUIMpAaHE Ha CBCTOSHUS Ha TOPCKM moXapu. JlucepranuoHHara paGoTa HMa
3HAYUTEIEH O00E€M OT pEalHH M3MEPBaHUA, KOMTO Ca M JOKA3aTelCTBO 33 BHUCOKHUS
npoheCHOHANN3BM Ha JOKTOPAHTA.

S. Ilpenenka Ha MyOIMKALUUTE IO AUCEPTALAOHHUS TPYH

B mucepranimoHHOTO M3CienBaHe ca BKIIOYEHM 8§ 3arjaBUs Ha HAYYHH IyOIHKALUH.
IToBeveTo ot TaX ca npaBeHH Ha KoHpepeHuuaHa “Electronics”opranusupana ot TY Codus.
IlpencraBeny ca U JBe IMyOIUKAIMYU B CIIUCAHKS, KATO CIIMCAHUETO OT YHrapus MMa KBaHTHUI
Q3, SJR 0.26. U3BecTHO MU €, ye myOmukauwsTa B u3garenctsoro AIP e uHpekcupaHa B
SCOPUS. Karo orumram 6pos Ha myOnmkauuure M wu3ucksauusta Ha TY-Codus Tosa
YAOBIETBOPsIBA MCKaHHWsA IIpar OT TOYKM 3a 3allluTa Ha OOpa3oBaTeHO-HaydYHATa CTEIEH
»1OKTOD* upe3 kareropuute A, I'7 u I'8.

6. MHenus1, IpenopbKu U 0eJIeKKH

Karo MHeHuMe, cunTam, 4e JUCcepTalMOHHATa M3CICABAHE € MHOTO J00pE H3IBIHEHO.
I[Ipunarany ca TOYHH HHXXCHEPHHU ITOAXOIH 32 IPOCKTHPAHE, EKCIIEPUMEHTHPAHE U OLIEHKA Ha
pesynrat. KaTo mpemopbka KBM IIpeICTaBSIHETO Ha ABTOPOBHUTE MPETECHIMH IIE IO
[IOCBBETBAM Jia BKIKOYBA M OLIEHbYHA YacT KbM TOBa, KOETO € HampaBeHOo. B ceramidara
penakuys NPETCHIMUTE IION3BAT TEPMHHH ,pa3paboTeHa e.... ,, , ,IIPEACTaBeHa e....."“
»[IPEIUIOKEHA €...“. HO OTCHCTBA OLICHKAaTa 3a KOATO MOXE [ia Ce NMPETEHAUpPa , Y€ TOBa €
NIO3BOJIAJIO 14 C€ IIOCTUTHE I0-100Bp pe3yaTaT B ChOTBETHO HanpasieHue. Kato mo-Bp3pacTen
KoJiera ChbBETBaM MJIaJiMs KOJIEra a OTYMTa TOBA M3WCKBaHE, KOETO € HEOOXOAUMO 3a BCAKa

Hay4Ha IMyOJINKAITHA.
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OuensiBaM BHCOKO paboTaTa Ha [JOKTOPAaHTA M  ChIbpIKATEIHATA
© JIUCEPTALMOHHUA TPY/I.

7. 3ak/iloYeHHe ¢ SICHA IIOJIOKMTEIHA WJIH OTpHIATC¢/IHA OICHKA Ha
AUCEPTAITUOHHUS TPYX

OueHsBaM  MONOXMTENTHO  HANPaBEeHHUTE  HAYYHO-TIPHIOXKHH TNPHUHOCH  HA
AucepTalioHHUA TpyA Ha Mar. urx. Credan MuikoB Puzanos. CuuTaM, 4e M3MCKBAHUATA
Ha 3aKOHa 32 Pa3sBHTHE HA aKaJIeMHUYHHS ChCTaB B Bwarapus u IIpaBHiHMKA 33 HETOBOTO
NPUJIATaHE Ca M3IIBJIHEHHM B IIPEACTABEHUS UCCPTALUOHCH TPYI.

[opensnoxeHOTO MH [JaBa OCHOBaHHE Ja JaM IIOJIOKHTEJHA OLEeHKa 3a
NpPeACTABEHHs AMCEPTAMOHEH TPYA X 2 npenopbyaM Ha HaydHOTO XypH na mpucham Ha
Credan Muskos PuzanoBoGpa3oBaTe/IHATa M HayYHA CTEICH ,,JOKTOP™ MO MPOodecCHOHAIHO
HanpasieHue 5.2. ,EnexTpoTexHMKa, €NeKTPOHHKa W aBTOMATHKA“ HAay4yHa CIECIUAIHOCT
»»BIACKTPOHU3AIUA,

14.02.2025 YJIEH HA XYPUTO:

1po¢. ATH UHXK. <l‘oz[op Crounos
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STATEMENT

about the Ph.D. thesis
Professional field of study: 5.2 , Electrical engineering, electronics and automation®
Scientific specialty: ,,Electronization”
Ph.D. student: Stefan Milkov Rizanov

Title of the Ph.D. thesis: Research and advancement of electronic instruments for the
development of smart agriculture and environmental protection

Member of the jury: prof. D.Sc. Ph.D. Eng. Todor Atanasov Stoilov, Institute of information
and communication technologies — Bulgarian Academy of Sciences, Sofia, Acad.G.Bontchev
str., BL.2

1. Actuality of the problems in the PhD thesis

The thematic focus of the dissertation is on the development of new technical means
designed to identify irregular thermal conditions for a cattle farm and to identify forest fires.
The solutions sought and developed in the dissertation are the development of sensors for
measuring the temperature state of cows. These sensor modules are included in a common
measuring system that transmits data to a central computing power and the analytical study of
the received temperature data to find elements of animal diseases and the occurrence of forest
fires. Attempts have also been made to identify forest fires through noise analysis.

The Ph.D. thesis is presented in English. The main contribution consists in the design
and development of the hardware components of the system for remote temperature
measurement and the subsequent software processing of the received signals to identify the
disease state of the farm animal. The dissertation research presents in detail the experimental
studies carried out with the developed and used sensors and shows the possibility of making a
portable device for temperature testing in farm animals.

I positively assess the complexity and scientific-applied orientation of the dissertation
research for the development of technical means for measuring temperature conditions in
animals and for analyzing sound signals to identify the occurrence of fires. These technical
solutions have been applied to create systems for remote analysis of measured data and
automatic identification of disease states in animals and fires in nature. The dissertation work
presents quantitative results from numerous measurements and testing of developed elements
of the systems for analyzing this type of data: temperature and acoustic pressure.

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

The analysis of the selected technologies has allowed the dissertation to define practical
tasks for developing tools for remote measurement of temperature clements. Chapter 1
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discusses the features of temperature measurements in animals. The potential causes of é&ated
temperature in cows are presented, showing possible disease states and injuries. Chagt"ex TES: * %
describes the overall system for measurements and transmission of the received data to a cenfrat==
computing power. The chapter contains hardware and block descriptions of the developed
system for remote, non-invasive temperature measurement. This chapter also presents real data
from measurements. These data are processed and smoothed with software solutions of the
dissertation work to reduce the influence of measured and present noise pollution on the useful
signal of the temperature of the object. Thus, the current measured data are corrected, which
adequately indicates the temperature state of the measured object. The influence of distance on
the measured and filtered data is also analyzed.

Despite the complex nature of the processes that take place in this field of electronics
and electrical engineering, the doctoral student shows a very good professional background for
the chosen dissertation topic. I find that a very good knowledge of the state of the art of creating
and using electronic technologies in non-traditional technical objects has been demonstrated.
The doctoral student also shows an in-depth knowledge of conducting experimental studies for
evaluating electrical characteristics of sensors and further processing of these measurements.

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

The Ph.D. thesis motivates the need to develop a new technological system for non-
invasive and remote temperature measurement, designed to identify disease states in animals.
The chosen methodology in the dissertation work fully corresponds to an engineering approach.
Characteristics of remotely measured temperatures in farm animals are experimentally
determined. These measurements are also subjected to software processing to reduce the
influence of noise effects on the measured signals. A comparison was made between real and
filtered signals.

This engineering methodology is laborious, but the dissertation research applied it to
each object that was subjected to analysis from an agricultural farm. As a result, the dissertation
research has the character of a complete scientific and experimental engineering study of a new
type of technical means created using new technology.

4. Scientific and practical achievements in the PhD thesis

My assessments for the Ph.D. contributions are that there is a scientific and applied
contributions for the created sensor devices for temperature measurements. Accordingly, the
inclusion of these sensors in systems for remote processing of measurements as well as in the
creation of a portable measuring device has practical meaning. I also evaluate as a scientific
and applied contribution the application of certain algorithmic solutions for smoothing real
measurements and filtering accompanying noises in measurements.

A feature of the developed electronic circuits and solutions is that they are practically
applied and evaluated in a real environment. The dissertation work is extended with attempts
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also proof of the high professionalism of the doctoral student.

4. Assessment of the Ph.D. publications and correspondence with the
minimal national legislative requirements

The dissertation research includes 8 titles of scientific publications. Most of them were
made at the “Electronics” conference organized by TU Sofia. Two publications in journals are
also presented, with the journal from Hungary having a quantile of Q3, SJR 0.26. I am aware
that the publication in the AIP publishing house is indexed in SCOPUS. Considering the
number of publications and the requirements of TU-Sofia, this satisfies the required threshold
of points for the defense of the educational and scientific degree “doctor” through categories
A, G7, and G8.

6. Few assessments, recommendations, and remarks

I find that the dissertation research is very well executed. Accurate engineering
approaches have been applied for the design, experimentation, and evaluation of results. As a
recommendation for the presentation of the author's claims, I would advise him to include an
evaluation part of what has been done. In the current version, the claims use the terms
"developed .... ", "presented ..... ", "proposed ..... " but there is no evaluation for which it can be
claimed that this has allowed to achieve a better result in the respective direction. As an older
colleague, I advise the young colleague to take into account this requirement, which is necessary
for any scientific publication.

I highly appreciate the work of the doctoral student and the content of the dissertation
work.

7. Conclusion

I positively assess the scientific and applied contributions made by the dissertation work
of Mag. Eng. Stefan Milkov Rizanov. I believe that the requirements of the Act on the
Development of the Academic Staff in Bulgaria and the Regulations for its Implementation are
met in the presented dissertation work.

The above gives me reason to give a positive assessment of the presented dissertation
work and to recommend to the Scientific Jury to award Stefan Milkov Rizanov the educational
and scientific degree of "doctor" in professional field 5.2. "Electrical Engineering, Electronics
and Automation" scientific specialty "Electronization".

14.02.2025 7 Member of the jury: ( ’VL)
; Prof. D.Sc. Ph.D. Eng. Todor Stoilov
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