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CTAHOBWLLE

BBPXY AnCEpTaLMoHeH Tpya 3a npunobusare Ha obpasosatenHarta v HayJHa cTeneH "flokTop"
ABTOp Ha AUCEPTaLMOHHNS TPYA: Mar. uHx. CeBetocnas CrechaHoB AtaHacos

Tema Ha gucepTaunoHHUS TPyA: "M3cneaBaHe Ha BNUSIHUETO Ha MMKPOKITUMATUYHM
NapameTpu Ha noysaTa BBLPXY LUBETOBM NPU3HALM Ha OpaHXEPUAHW OOMATU C ornepn
aBToMaTM3auMs Ha HanosiBaHeTo” npodecuoHanHo HanpasneHue 5.2.EnexTpoTexHuka,
€NeKTpoHUKa, aBTomMaTtuka, HayyHa cneuwanHocT ,ABTOMaTU3MPaHU CUCTEMM 3a obpaboTka Ha
WH(OpMaums U ynpasneHue (no oTpacnu)”

UneH Ha Hay4yHOTO Xypu: npod. 4-p MHX. MBaH Bopucos EsctaTtueB, PyceHcku yHusepcuter

»AHren KeHues” — rp. Pyce, neHcuoHep

1.AKTyanHocT Ha paspaboTBaHusi B AucepTauMoHHUA Tpyd npobnem B Hay4yHo wu
Hay4YHO-NMPUNOXHO OTHOLLEHUe

TemaTukaTa Ha [AUCEpTaLMOHHMA Tpya e CBbp3aHa C HanosBaHe B 3emefernveTo.
Pasrnexaar ce BbNpocK CBLP3aHU C NOBULLABAHETO e(eKTVBHOCTTa Ha W3NOM3BaHeTo Ha BogaTa
npu HanosiBaHe.

OBekT Ha wn3cnedBaHeTo e UBETLT Ha NUCTHaTa Maca Ha AOMaTeHN HacawaeHua |
BANAHNETO Ha napameTpu Ha MWKPOKNMMaTa B OpaHXepusiTa (BMaXHOCT W TemnepaTypa Ha
noysara), BbpXy Hero.

Llenta Ha AucepTaumoHHus Tpya e ga ce paspaboTn aBTOMaTM3MpaHa cucTema 3a
OTAane4eHo aBTOHOMHO HabroAeHWe Ha noceBa U yripasnssaHe NpoLeca Ha nonveaHxe.

M3BectHo e Ye BogaTta e U3KMIOYNTENHO BaXKEH Pecypc 3a OCUrypsiBaHe Ha XWBOTa Ha
nnaHerara u B TOBa 4YNCNO OT ocobeHa BaXHOCT 3a M3XpaHBaHE Ha HaceneHueTo. M3BecTHo e
CBLO 4e N3nonsBaHeTo Ha BoAaTa 3a HanosiBaHe B CeNICKOTO CTONaHCTBO € HUCKO eeKTUBHO.

OTuMTalkM no-rope KasaHoTO, KakTO M NOcCTaBeHaTa uen, pewasBaHa B OCHOBHUTe
3a0ia4u no AucepTauMoHHUA Tpya, y6edeHO MoxXe Aa ce TBLPAM, Ye TemaTa u uenta Ha

4UCepTauMoOHHUA TPy ca U3KIMKYUTENHO aKTyaJsiHu.



2.CTeneH Ha no3HaBaHe CLCTOSIHMETO Ha npobnema v TBOpYecKa MHTepnpeTauus Ha
nuTepaTtypHua Matepuan

HanpaeeHoTo nuTepaTypHO npoyusaHe M aHamMaLT B Hero nokassar €AHO OTNUYHO
nosHaBaHe Ha TemaTukarta. JluTepaTypHuTe 3arnaBWs CbLOTBETCTBAT Ha TemaTa. ChUCHKLT Ha
n3nonssanara nutepatypa skodsa 142 matounuka. OT nuTepaTypHUTE M3TOUHMUM 11 ca Ha
kvpunuua, 131 Ha natuHuua v 21 ca OT WHTEpPHET M3TOuYHMKA. B pesyntaT Ha aHanua3a Ha
fIMTEPaTypHUTE U3TOYHULIM € (hUKCUpaHa LenTa Ha OUCepTaLyoHHWS TPYA W ca noCTaBeHu
3afia4vTe 3a NocTUraHeTo Ha TasW uen. 3a NocTUraHeTo Ha LenTa AWCEpTaHTLT e nocTasun 4
3apa4n, nocneaosarenHo pelwasaHi B OTAENHUTE [MaBu Ha AUcepTaLusTa.

OT npepoctaBeHus matepuan, Moxe ga ce TBBPAW, Ye NOKTOpaHTa Nno3HaBa MHOro
Aobpe chLCTOsIHMETO Ha npo6Gnema u TBOPYECKW e WHTepnpeTupan uHcpopmauuaTa ot

aHanusa Ha nuTepaTtypHuTe MU3TOYHULUMN.

3.CroTBeTcTBME Ha u3bpaHata MeToaMka Ha u3cnensaHe M nocrtaBeHaTa uen u
3agauu

MeToAnueckn fUCepTaUMOHHUA TPYA CNeaBa MHOro SCHa norvdecka nocnefoBaTenHocT,
CbCTOAWa ce OT. TeopeTUdeH aHanus, npoBeXgaHe Ha eKCrepuMeHTarnHu n3cnepBaHus,
cTatucTuyecka obpaboTka Ha pesynTaTuTe OT eKkcrepuMeHTanHuTe W3NCKBaHWA, MOAEeNMpaHe Ha
npoueca C PperpecioHHn MOAEnM W MHOrodakTopeH AWCMEPCHOHEH aHanna, u npoBepka
afleKkBaTHoCTTa Ha MoaenuTe.

Cuutam, ye wusbpaHata MeToguka Ha u3cnegBaHe Hanb/IHO CBHLOTBETCTBA Ha
nocTaBeHaTa Len 1 3aja4u Ha AUcepTaLuuoHHUA TpyA.

4. Np1HOCH Ha pUcepTaUMOHHMA TPyA

Mpuemam BmxaaHeTo Ha aucepTaHTa 3a NpuHocuTe. CuuTam, Ye Te UMaT EAuH HayyeH,
HaYy4HO-NpMNoxeH 1 npunoxeH xapaktep. MoeTo 06obLieHre Ha npuHocuTe e CNefHoTo:

HayuyHu npunocu

YCTaHOBEH & hU3UYHUAT CMUCHI Ha ToukaTa Ha npeyvynsaHe npu 4acTUYHO-NUHEeRHaTa
perpecus, cbenajawla CbC CPeAHO-apUTMETUYHATa CTOMHOCT Ha BCeKu uscneasaH LUBETOBM
KOMMNOHEHT, OTHacsLa ce A0 KOHKPEeTHa Touka UKW npar B Habopa oT AaHHw, NPy KOWTO Bpb3KaTa
MEXAY He3aBUCMMUTE NPOMEHNWBYM (BNaXKHOCT WM TemnepaTypa Ha noyesaTta) W 3aBUCKUMaTa
NPOMeHINBa (LBETOBN KOMMOHEHT) MPOMEHSA MOCOKATa CU U HEMUHEHNAT MOAen ce pasfens Ha
4Be NUHEeWHN YacTu.

HayuHo-npunoxuu npuHocu

1.['Ipe,n,no>|<eH € UHOMPEeKTEeH MeTo 3a YyCTaHOBABaHe BNa)XHocTTa Ha no4eaTa.
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2.3BegeH e mopen, NPOrHo3mpaly ¢ rpewka ot -6% Ao +6% BNaXHOCTTa Ha noysara Ha
6asa Ha useTa Ha nucrara Temnepatypara Ha no4sara, Npu MnaguTe nucTa npeaun nonueka Ha
WHAETEPMUHATHU AOMATEHWN HacaXKaeHus.

3. EkcnepumeHTanHo e YCTaHOBEHO BpemeTo 3a ycBosiBaHe Ha Boga 3a pasnuyHa
BUCOYMHa Ha cTbOMoTO Ha pacTeHue nomar Ha 6asaTta npoMsHaTa Ha LBeTa Ha nucTara.

Teaun npuHocu umar XapakTepa Ha oboraTsaBaHe Ha CbLIeCTBYBALLNTE 3HAHUA.

MpunoxHu npuHocu

1. PaspaboTteHa 1 o6ocHoBaHa e METoAWKa 3a cbbupaHe Ha AaHHu.

2. PaspaboteHa e meToauka 3a EKCnepuMeHTanH1 nacrnegBaHus.

3.Ha 6a3zata Ha paspaboTeHus mogen e Cb3faneHa cuctema u cocbtyepeH NpoaykT 3a
OTAANEYEeHo aBTOHOMHO HabniogeHuWe Ha noceBa u aBTOMaTU4HO YynpaBeneHne npoueca Ha
nonveaHe

MpunoxHuTe NpuHock ca cebpsaHu ¢ npunaraHe Ha cbBPeMEeHHN TEXHWYECKN CPeacTBa B
npakTukaTa.

5. Ny6nukauum no AucepTauMoHHUA Tpya

Mybnukaummnte no aucepraunoHHus TPYA ca 5, OT KouTO 2 ca B pecepupaHu u
WHAeKCMpaHn cnucanus. Egnata ny6nukauvs e B cnucaHue B Scopus Q3, SJR 0.262, SNIP 0.44,
a BTopaTa e B crvcaHve B Scopus Q3, SJR 0.198, SNIP 0.54 n B Web of Science. OctaHanure 3
nyGnvkauum ¢ B MexayHapogHu KOHbepeHuunH.

ABe ot ny6nukauuute ca CaMOCTOATENHN, @ B OCTaHanuTe JoKTopaHTa e NbpBU aBTop C
PBKOBOAUTENWUTE CU U Ap. aBTopM.

He cbm 3abensizan enement Ha NNaruatcTtBo B Hay4yHUTe nyGnukaumm u
AucepTauyusra.

Mpuemam, ye ny6nukaumure otpassisar OCHOBHUTE YacTu Ha paspaGoTkaTa.

6. 3abenexkn n npenopsbku no ANCepTauMuoHHUSA TpyL

MeToauuHu 3abenexkn Hamam.

Mpenopbysam AuceptaxTa aa NPoA®LMKN paboTaTa no TemaTukaTa ¢ uen BHeapsiBaHe Ha
Nony4YeHnTe pesynTaT B NpakTUkaTa.

7. 3aknoyeHune

Cuutam, Ye npencraseHnsT AncepTalvoHeH Tpya Ha Tema M3cneaBaHe Ha BNUsiHMeTo
Ha MMKPOKIMMaTU4YHM NapameTpu Ha noyeara BBbPXY LUBETOBU NMPU3HALM Ha OpaHXepHiiHM
AOMaTH C ornen aBTOMaTU3aUMA Ha HanosIBaHeTo” OTroBaps Ha W3NCKBaHWATa Ha 3aKoHa 3a



passnTWe Ha akapemMuyHus cbetas B PenyBnuka Bwnrapus n Tean Ha Tpakuiicku yHuBepcuTer -
Crapa 3aropa. MNocturHatuTte PesynTath Mu pgasaT oOCHOBaHWe QMa npeanoxa Aa 6bvae
npugobura obpasoeatenHaTta u HayyHa cTteneH ,[oktop” oT Mar. uHx. CBeTocnas
CrechaHoB AtaHacoB no NpogecnoHanHo Hanpaenexve EnekTporexnuka, enektpoHuka u
aBTOMaTMKa B HayyHa cneuvanHocT +ABTOMaTU3MpPaHW CUCTEMU 3a obpabotka Ha

MH(popMauus u ynpaBneHue (no otpacnu)”.

20.03.2024 r. Mognwuc:

/npod. a-p wHx. W. Eecratues/
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STATEMENT OF OPINION

On a dissertation work for obtaining the educational and scientific degree ,,Philosophy doctor*
Author of the dissertation: mag. eng. Svetoslav Stefanov Atanasov

Dissertation topic: “Study of the influence of soil microclimatic parameters on color
characteristics of greenhouse tomatoes with a view to irrigation automation”, Professional
field: 5.2. Electrical Engineering, Electronics and Automation, Scientific specialty: “Automated
systems for information processing and management (by industries)”

Member of the scientific jury: Prof. Dr. Eng. Ivan Borisov Evstatiev, University of Ruse "Angel

Kanchev" — Ruse, pensioner

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

The topic of the dissertation is related to irrigation in agriculture. Questions related to
increasing the efficiency of the use of water in irrigation are being considered.

The object of the research is the color of the leaf mass of tomato plants and the influence of
microclimate parameters in the greenhouse (soil moisture and soil temperature) on it.

The aim of the dissertation work is to develop an automated system for remote autonomous
monitoring of sowing and management of the irrigation process.

It is known that water is an extremely important resource for ensuring the life of the planet
and, in addition, of particular importance for feeding the population. The use of irrigation water in
agriculture is also known to be inefficient.

Taking into account the above, as well as the set goal, solved in the main tasks of the
dissertation work, it can be confidently stated that the topic and the purpose of the

dissertation work are extremely relevant.

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

The conducted literature research and the analysis in it show an excellent knowledge of the
subject. Literary titles correspond to the topic. The list of the used literature includes 142 sources.
Of the literary sources, 11 are in Cyrillic, 131 are in Latin and 21 are from Internet sources. As a
result of the analysis of the literary sources, the goal of the dissertation is fixed and the tasks for
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achieving this goal are set. In order to achieve the goal, the PhD student has set 4 tasks, which are
successively solved in the separate chapters of the dissertation.

From the material provided, it can be argued that the PhD student knows the state of
the problem very well and creatively interpreted the information from the analysis of the

literary sources.

3. Correspondence of the chosen research methodology and the set goal and tasks

Methodologically, the dissertation follows a very clear logical sequence, consisting of:
theoretical analysis, conducting experimental research, statistical processing of the results of the
experimental requirements, modeling the process with regression models and multivariate variance
analysis, and checking the adequacy of the models.

| believe that the chosen research methodology fully corresponds to the set goal and

objectives of the dissertation.

4. Contributions of the dissertation

| accept the PhD student's view of contributions. | believe that they have a scientific,
scientific-applied and applied character. My summary of the contributions is as follows:

Scientific contributions

The physical meaning of the break point in the piecewise linear regression is established,
coinciding with the arithmetic mean value of each investigated color component, referring to a
specific point or threshold in the data set at which the relationship between the independent
variables (soil moisture and temperature ) and the dependent variable (color component) changes
its direction and the nonlinear model splits into two linear parts.

Scientific-applied contributions

1. An indirect method for determining soil moisture is proposed.

2. A model was derived predicting with an error of -6% to +6% soil moisture based on leaf
color and soil temperature, in young leaves before watering of indeterminate tomato plants.

3. The water uptake time for different stem heights of a tomato plant was experimentally
determined based on the change in leaf color.

These contributions have the character of enriching existing knowledge.

Applied Contributions

1. A data collection methodology has been developed and justified.

2. A methodology for experimental research has been developed.

3. Based on the developed model, a system and software product was created for remote

autonomous monitoring of sowing and automatic control of the watering process.
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Applied contributions are related to applying modern technical means in practice.

5. Dissertation publications

Dissertation publications are 5, of which 2 are in refereed and indexed journals. One
publication is in a journal in Scopus Q3, SJR 0.262, SNIP 0.44, and the second is in a journal in
Scopus Q3, SJR 0.198, SNIP 0.54 and in Web of Science. The remaining 3 publications with in
international conferences.

Two of the publications are independent, and in the others the PhD student is the first
author with her supervisors, etc. authors.

I have not noticed any elements of plagiarism in the scientific publications and the
dissertation.

| accept that the publications reflect the main parts of the development.

6. Remarks and recommendations on the dissertation
| don't have any methodological remarks.
| recommend the PhD student to continue the work on the subject in order to implement the

obtained results in practice.

7. Conclusion

| believe that the presented dissertation work on the topic “Study of the influence of soil
microclimatic parameters on color characteristics of greenhouse tomatoes with a view to
irrigation automation” meets the requirements of the Law on the Development of the Academic
Staff in the Republic of Bulgaria and those of Trakia University - Stara Zagora. The achieved results
give me the reason to propose that the educational and scientific degree ,Doctor” be
acquired by mag. eng. Svetoslav Stefanov Atanasov in the professional field of Electrical
Engineering, Electronics and Automation in the scientific specialty “Automated systems for

information processing and management (by industries)”.

20.03.2024 Signature:

/Prof. eng. lvan Evstatiev, PhD/



