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CTAHOBHUIIE

BBPXY AMCEPTALMOHEH TPy 3a Ipugo0uBaHe Ha 00pa3oBaTeIHa U HAYIHA
cremneH ,,JIokTop“ B 061acT Ha Buciie oOpasoBaHue ,, [eXHUYIECKH HAYKH,
npo¢ecHoHaIHO HanpasieHue 5.2 ,,EnekTpoTexHuKa, el1eKTPOHUKA ¥ aBTOMAaTUKa™,
Hay4Ha crieranHocT “EnexTpoHusanus’

Asmop na oucepmayuonnus mpyo: mar. upx. Credpan Mwuikos PusaHoB,
Kareapa ,,EnekTpoHHa TexHuka“, dakynrer EleKkTpoHHAa TE€XHHKAa M TEXHOJIOTHUH,
Texuuuecku yauBepcuret — Coust

Tema Ha oOucepmayuonnus mpyo: ,J3cnenBaHe M YCHBBPIICHCTBaHE Ha
EIEKTPOHHH METONM M CpEACTBAa 3a pPa3sBUTHE HA HHTCIMICHTHO 3€MeIenue Hu
oIa3BaHe Ha OKOJIHATa cpena‘

Unen Ha Hayunomo dcypu . npod n-p mmk. Kupun Meronues Anekcues,
WuctuTyr 3a WHPOPMAIMOHHM M KOMYHHKAI[MOHHH TEXHONOrHH, bbiarapcka
AkaneMus Ha HayKUTE.

1. AkTyasHocT HA pa3paGoTBaHusi B JHCEPTALMOHHMS TPYyA npobdjeM B
HAYYHO W HAYYHONPHJIOKHO oTHOmeHHe. CTelnmeH M HMBA Ha aKTYaJIHOCTTA Ha
npo6JjeMa i KOHKPeTHHUTE 3a1a4H, pa3paboTeHH B AUCEPTALMATA

Hucepramyionnuar Tpyd Ha wMar. ummk. Credan PuszaHoB quckytupa 1Ba
npoOnema. IIbpBUAT OT TAX € CBBp3aH ¢ HWH(payepBeHaTa TepMorpapus -
HCMHBA3WBEH JHATHOCTHYEH METOJ 3a OTKPHBAHE HA Pa3IHYHU 3a00JIABaHMSA IIPU
CEJICKOCTOMAHCKUTE KUBOTHU. BTOPUAT OT TAX C€ OTHACA IO OTKPUBAHETO HA TOPCKHU
IOXKapy 4Ype3 yJaBiHE Ha M3IBPYBAHM AKyCTHYHM BBIHU U COHOTPAaMEH aHAJIM3.
Camure mpobieMu ca HWHTEPECHH M TIONE3HH 32 CHBPEMEHHOTO OOIIECTBO, a
IpeIaraHuTe B AWCEPTAlIOHHATa paboTa MOAXOMU 3a TAXHOTO pelIaBaHe 3BydYar
HETPaJUIMOHHO. ABTOPHT Ha JUCEPTALMOHHUSA TPYZ CH € IIOCTaBHII 3a7adara Ja
pa3paboTH e(QEKTHMBHM HHCKOCTOMHOCTHH CHUCTEMH 32 pEIIaBaHE Ha Taka
nedpuHUpaHUTE IPOOIEMH.

2.CreneH Ha mNO3HABAHE CBLCTOSIHMETO HAa ImpolieMa M TBOPYECKa
HHTEpPHpeTANNS HA JIUTEPATyPHHS MaTepHaJl

JIOKTOPaHTHT [OKa3Ba J00OPO MO3HABaHE Ha ChbBPEMEHHUTE HAYYHH Pa3pabOTKU U
TEXHUYECKHU peIleHHs B 00JacTTa Ha JUAarHOCTHKATa Ha CEICKOCTOIAHCKU JKUBOTHH
C moMoIITa Ha nH(padepBeHa TepMorpadus ¥ OCHOBHUTE IIOAXOIH 3a CBOEBPEMEHHO
OTKpHUBaHE U MOHHTOPHUHT Ha TOpcKH moxkapu. O030pHaTa 4acT BKIIIOYBA IIOBEYE OT
120 uuTHUpanu 3arJaBus U U3JI0KEHHUETO HaABUIIaBa 60 CTpaHUIY.
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meJa M 3aJa4i HA JHCCPTANMOHHHSA TPYA € NOCTUTHATUTE NPHHOCH. \f(‘ f;wf«**_s
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Ch3MaBaHETO HAa HUCKOCTOMHOCTHHM CHCTEMH 3aJbJDKaBa aBTOpa Ja-HW36€pe
CCH30pH C OrpaHH4€Hd BB3MOXHOCTH (I/I HHCKA CTOﬁHOCT). ToBa Boaum H0O
3HAYNUTCIHO YCIOXHJIBAHE Ha METOOWKATa Ha H3CJICABAHC 3a INOCTUIaHECTO Ha
3aOBOJIMTEIHY PE3yITaTd. EXCIIEPMMEHTAIHATA YacT OT JUCEPTALMATa [OKa3Ba, €

Cca pCIICHM IIOCTABCHUTE 3a1a4H.

V/ 4

4. Hayuynu W/ WM HAYYHONPWJIOKHHM W NPHJIOKHHM TPHHOCH Ha
AUCEPTANMOHHNS TPY/

Hsamam 3a0enexku KbM TeGUHAPAHUTE JBa HAYIHO-TIPHIOKHHU IPHUHOCA.

CuntaM, 4e IPUHOCHUTE C IPUIIOKEH Xapakrep Ou creqsaino ga 6p1aT 06001meHn
U TAXHATa Opoiika ma Obae HamaieHa OT 9 Ha 4, KaTOo BCEKM OT TE3U MPHUHOCH Ja
0TroBaps Ha pa3pabOTEHUTE CUCTEMHU M CHOTBETHUTE aITOPUTMH BHEJIPCHHU B TAX.

CuntaM, Ue IOJyYeHUTE PE3YITATU Ca OPUTHHAIHY U HAIIBJIHO CHOTBETCTBAT HA
M3MCKBAaHMWATA 32 JUCEPTALMOHEH TpyZA 3a NpHIoOuBaHe Ha oOpa3oBaTelHATa H
Hay4yHa CTeleH ,,J{okrop".

5. Ilpenenka Ha mMy0IUKALMUTE MO AMCEPTALMOHHMSA TPYA: Opoii, XapaKTep
HA M3IaHHUATA, B KOUTO ca oTnedaTanu. OTpaxeHue B HAyKaTa — M3M0JI3BaHe H
OHTHPAHE OT APYTH ABTOPH, B APYrd Ja0opaTopHH, CTPAHH H MP.

ABTOPBT mpencTaBs & myOJauKaluM 10 TEMaTHKaTa Ha JHMCEPTalusiTa,
JIOKJIaIBaHe Ha KoH(epeHIMy 1 oTneyatanu B nepuoaa 2021-2024 r. BeB Bcuukure
TO}M € IBPBH aBTOP, KOETO €IHO3HAYHO TOBOPH 3a POJATa My B paspaboTkara Ha
JUCEPTAlMOHHUS My TpPyA W 3alldTaTa Ha OCHOBHUTE TE3M Ha MEXIYHApOIHH
Hay4YHH (PopyMmH.

6. MHeHusl, MPENOPBKH U OeJIeHKKH

ViMaM HSKOW TIPETTOPBHKU M OENIEKKH KbM JUCEPTALMOHHNS TPYA:

e 3aryaBusATa Ha IJIaBUTE U CEKIMUTE B TAX CE€ HYKIAAT OT IIPEIU3HpPAHE.
Hampumep:
- [IspBa ri1aBa MMa caMo €JHa CEKIHs U olie 4 Moapasfela, BIOXKEHH B
Hesl.
- 3armaBuero Ha 4 rmaBa "THERMAL OBJECT DETECTION AND
TRACKING" Bkir04YBa TpakuHr 0e3 J1a IMa TaKOBa ChABPIKAHUE B HES.

e MsmomsBar ce MHOrO ChbKpamieHus, Oe3 Te Ja OBJaT ONKMCaHH
IIPEBAPUTEIHO.

e Yacru OT TeKcTa ce MmoBTapsAT: cTp.34 u 35; c1p.80; cp. 82 m cTp.84.
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e Ha crp.11 or muceprammara u cIp. 4 Ha aBTOpedepara CE.
CTaTUCTHYECKH JaHHM Ha rpa¢uka u B Tabnuua. B Texcra cké\i@;
TE€3U JaHHHU HO CE U3IOJ3BAT JPYrd CTOMHOCTH.

® HpI/IBC)K,Z[aT ce CTaTHUCTHYCCKH 0003HAYCHUs, 0e3 ma Obpae H3ACHEH

TEXHUS CMUCHIL.
e lIMa nuTHpaHHS Ha JIUTEpPAaTypa, B KOUTO € OCTAaHAIO MME Ha IBPBUA
aBTOD, a HE HOMEp Ha pedepupaHaTa CTATHI.
e Ha crp. 46 rpemHo e nutupana Our.2.

7. 3akii0ouenne ¢ SICHA MOJOXKHUTEJHA WJIM OTPHULATEIHA OIEHKa Ha
ANCePTANMOHHMSA TPY/

Brrpeku GeneXKUTe U MPEnopbKUTe KbM JUCEpTallMOHHATa paboTa, KOUTO ca
npeo6nasaBamo peJaKIMOHHM, CUMTaM, 4e momydeHure oT mar. umk. Credan
MunkoB Pu3aHOB pe3yiiTaTH ChOTBETCTBAT Ha M3MCKBAaHUATA 33 IUCCPTAIIHOHCH TPYT
3a npugoOuBaHe Ha o0pa3oBaTeNHAaTa M Hay4dHa cTemeH ,,JJokrop". JIOKTOPaHTBT €
IpeMHHA O0YYHUTETHUTE KYpCOBE U € TIOKPHI MUHHUMAIHWTE M3HUCKBaHMA Ha TV -
Codus.

[TonyueHuTe B JUCEPTAUMOHHHSA TPYA HAayYHO-NPHIOXKHUA H IPHIOXKHH
IPUHOCH, IEMOHCTPHPAHUTE BUCOKO 00pa30BaTEIHO HUBO M HATPYIaH TEOPETHICCKU
U HU3CJIEOBATENICKU OIMUT C TIOCTUTHATH M IIPAKTUYECKU PE3YITATH B €IHA aKTyaaHa
Hay4Ha 00JacT, MM [JaBaT OCHOBAaHHE [a IIPElopbyaM Ha YBakacMOTO XKypH Ia
npuchau Ha Mar. uik. Ctedan MunkoB PuzanoB oOpasoBaTenHaTa 1 Hay4Ha CTEIICH
,JOKTOp“ B oOmacTTa Ha BHCIIe o0Opa3oBaHHE , [€XHHYECKM HayKH",
npodecHoHANHO HampaBieHue 5.2 , ENekTpoTeXHuKa, eNeKTPOHNKAa U aBTOMaThKa™,
Hay4Ha crenuanHocT “Enexrponusanus”.

Jlata: 15.04.2025 r. WIEH HA KYPHTO : (1)
rp. Codus (mpod. a-p umx. Kupun Anexcruen)
TV - CowuA
OETT

| BAPHO C OPMFMHAHI
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OPINION
on a dissertation for the acquisition of the educational and scientific degree
"Doctor"
in the field of higher education "Technical Sciences,"
professional field 5.2 "Electrical Engineering, Electronics and Automation,"
scientific specialty "Electronization"

Author of the dissertation: MSc Eng. Stefan Milkov Rizanov, Department of
"Electronic Engineering," Faculty of Electronic Engineering and Technologies,
Technical University of Sofia

Title of the dissertation:
"Research and Improvement of Electronic Methods and Tools for the Development
of Smart Agriculture and Environmental Protection”

Member of the Scientific Jury: Prof. Dr. Eng. Kiril Metodiev Alexiev

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

The dissertation by MSc Eng. Stefan Rizanov discusses two main problems. The
first concerns infrared thermography — a non-invasive diagnostic method for
detecting various diseases in farm animals. The second addresses the detection of
forest fires through the capture of emitted acoustic waves and sonogram analysis.
Both problems are interesting and valuable for contemporary society, and the
approaches proposed in the dissertation to solve them sound unconventional.
The author sets the task to develop effective low-cost systems to address the
defined problems.

2. Degree of knowledge of the state of the problem and creative interpretation
of the literature
The PhD candidate demonstrates good knowledge of contemporary scientific
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developments and technical solutions in the field of diagnosing farm animal
using infrared thermography, as well as the main approaches for the timely
detection and monitoring of forest fires.

The literature review includes more than 120 cited sources and extends over 60
pages.

3. Correspondence between the chosen research methodology, the set goals
and objectives of the dissertation, and the achieved contributions

The creation of low-cost systems obliges the author to select sensors with limited
capabilities (and low cost). This significantly complicates the research
methodology in order to achieve satisfactory results.

The experimental part of the dissertation shows that the set tasks have been
successfully accomplished.

4. Scientific and/or applied contributions of the dissertation

| have no remarks regarding the two defined scientific-applied contributions.

| believe that the applied contributions should be summarized, and their number
reduced from 9 to 4, with each contribution corresponding to the developed
systems and the implemented algorithms within them.

| consider the obtained results to be original and fully meeting the requirements
for a dissertation for acquiring the educational and scientific degree "Doctor."

5. Evaluation of the publications related to the dissertation: number, type of
publications, impact in science — usage and citations by other authors,
laboratories, countries, etc.

The author presents 8 publications related to the dissertation, reported at
conferences and published between 2021 and 2024. In all publications, the author
is listed as the first author, clearly indicating his leading role in the dissertation
work and the defense of the main theses at international scientific forums.
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6. Opinions, recommendations, and remarks
| have some recommendations and remarks regarding the dissertation:

The titles of the chapters and their sections need refining. For example:

o Chapter One has only one section and four subsections embedded in
it.

o The title of Chapter Four, "THERMAL OBJECT DETECTION AND
TRACKING," includes "tracking" even though such content is missing.

o Many abbreviations are used without prior explanation.
« Parts of the text are repeated: pages 34 and 35; page 80; pages 82 and 84.

« On page 11 of the dissertation and page 4 of the abstract, statistical data
are presented in a graph and a table. In the text an explanation is given but
the numbers are different.

« Statistical notations are presented without clarification of their meaning.

o There are literature citations where the first author's name is in the text
instead of the reference number.

« On page 46, Figure 2 is incorrectly cited.

7. Conclusion with a clear positive or negative evaluation of the dissertation
Despite the remarks and recommendations, which are predominantly editorial, |
consider that the results obtained by MSc Eng. Stefan Milkov Rizanov meet the
requirements for a dissertation for acquiring the educational and scientific degree
"Doctor."

The PhD candidate has completed the required training courses and fulfilled the
minimum requirements of the Technical University of Sofia.

The scientific and applied contributions obtained in the dissertation
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demonstrated high educational level and the accumulated theoretical and
research experience with achieved practical results in a current scientific field give
me reason to recommend that the esteemed jury award MSc Eng. Stefan Milkov
Rizanov the educational and scientific degree "Doctor" in the field of higher
education "Technical Sciences," professional field 5.2 "Electrical Engineering,
Electronics and Automation," scientific specialty "Electronization."

Date: 15.04.2025 MEMBER OF THEJURY: (1)

Sofia (Prof. Kiril Alexiev)
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