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CTAHOBULUE

[JokTopaHT: Mar. uHx. Cpetocnae ArvaHacos, karegpa ,EnekrpoTexHuka,
aBTOMaTUKa, KOMMIOTBPHW CUCTEMU W KOMyHukauuu“, ®TT — fAmbon, TpY — CTapa
3aropa.

JIOKTOpaHTLT € 3auucneH B pefoBHa GopMa Ha [AOKTOpaHTypa CbC 3anoeej
Ne26/05.01.2021 r.; [lata Ha 3auucnssane: 01.02.2021 r.

W3aroTeun craHosuweTo aou. Mupocnae Bacunes, ®TT — Am6on kbm TpY

1. O6wWo onucaHue Ha nNpeAcTaBeHUTe MaTepuanu

MpegocraseHaTa Mu oT Mar.mHx. CeeTocnas ATaHacoB guceprauvs € B obem 166
CTp., KaTo BKMOYMBa BbBeAeHWe, NeT [faBu, 3aKni4eHWe W CNUCBhK C U3nonseaHa
nuTepatypa. T chabpxa U 3 npunoxeHust ¢ 06wy obem ot 33 cTp. Usnonseaxu ca 142
NUTEPaTYPHWU W3TOYHMKA, OT kouto 11 Ha kupunuua n 131 Ha natuHuua. UHTepHet
u3TOuHMUMTE ca 21. B aucepTauunTa ca BkiodeHn u 36 6pos Tabnuum, 77 durypu u 13
dopmynu.

CuutaM, 4e npefocTaBeHUTe MaTepuany no pbKomMMca OTroBapAT Ha
N3XUCKBaHUATA 3a UcepTauMoHeH TpyAa.

2. AKTyanHoOCT Ha TemMaTuKkaTa Ha AUCepTaLlUuoOHHUA TPYA

TemaTtukaTa Ha aucepTauuaTa € B chpepaTta Ha NpPeuUnsHOTO 3eMepenue, Kato
aKUEHTBLT € NOCTaBEeH BbpXy aBTOMAaTU3MpaHWTe cucTeMu 3a obpaboTka u aHanus Ha
0aHHM B Tasu obnacT. ABsTomatusauusita Ha HanossaHeto, GasupaHa Ha
MUKPOKNUMATUYHU MOYBEHW NapamMeTpu U LBETOBW XapaKTEpPUCTUKW, KaKTO W Ha
Bpb3KaTa Mexay TAX, NPeAcTaBnsBa MHOBATUBEH Noaxod B obnactra Ha npeuusHoTo
semeqenue, KaTto CbOTBETCTBA HA peauvua MexayHapoAHVW W HauMoHamnHW cTparervu,
CBBLP3aHM C ONasBaHeTo Ha OKOMHaTa cpefa W BogHWTe pecypcu. ETo 3allo cuutam, ye
TemaTuKaTa Ha NnpeAcTaBeHus Tpya e auceptabunHa.

3. Mo3HaBaHe Ha CLCTOSIHMETO Ha NpobGnema 1 oueHKa Ha nMTepaTypHUA MaTepuan

Ouwe B HayanoTo Ha [AOWCEepPTaLMOHHWA TPyA € W3TbKHata BaXXHOCTTa Ha
QUrTanHuTe TexHonoruu B obnactra Ha CenckoTto CTOMaHCTBO U B 4acTHOCT Npw
ONTUMM3NPpAHE W YCbBBLPLUEHCTBAHE Ha MpOUEcUTe Npu OTIMexAaHe Ha [AOoMaTeHu
HacaxaeHus. CblLLUO Taka aBTOPbLT noayYepTasa, 4Ye B yCnoBusATa Ha NPOMEHALLIUTE ce
KMUMaTU4HU  (DaKTOpW, W3CNeABaHWSATA, KOUTO aHanusupaTr Bb3[eNCTBUETO Ha
MUKPOKITUMAaTUYHU MapaMeTpu BbpXy MouyBaTta M LBETOBUTE XapakTepUCTUKW Ha
opaHXepuiHUTE AoMaTH, npuaobusaT ocobeHo 3HadYeHue.



Mar. uHx. CeetocnaB ATaHacoB [AeMOHCTpupa 3aabnboyeHo BnajgeeHe Ha
CbBPEMEHHWUA UHCTPYMEHTapUyM U NposBsiBa OTNUYHO pasbupaHe Ha npobnemute B
uacnegeaHaTta HayvyHa obnacT, KakTo U yMeHue 3a W3nonssaHe Ha Tesu cpeacTsa npu
pewapaHeTo uM. Ha 6asa 3HauuTenHus OGpol nuTtepaTypHU WU3TOYMHWULM, KOUTO €
pasrnegan B rnaea nbpBa, ToW e dopMynupan TOYHO UenTta W 3apaaduTe Ha
AucepTaunoHHoTo uacneaeaHe. OTkposBa ce HeobxoAUMMOCTTa Aa ce n3rpaau U BHeapu
WHTENUIreHTeH Nnoaxod, KOWTo Aa npeaoctasa MHopmauvs 3a echeKTUBHOTO HanosBaHe
Ha pacTeHUATA, KaTO CbLUEBPEMEHHO NpeofonsBa OrpaHWYEeHWATa Ha TekywuTe
pa3paboTku.

4. MeToauka Ha uacnegBaHeTo

MeTogukata Ha u3cnegBaHeTO BKMYBa: cbbupaHe Ha faHHW 3a nodsBeHaTa
BMa)XHOCT W LIBETA Ha NUCTaTa Ha U3crneaBaHuTe opaHXepuitHu oMaTu; onpeaensaHe Ha
3aBMCMMOCTTA Ha NOYBEHUTE MWUKPOKITUMATWYHWU NapameTpu M LBETOBU KOMMOHEHTH,
u3cneaBaHe NpoMsAHaTa Ha LUBeTa Ha AOMAaTeHUuTe NuUcTa crnepj nonveka KaTto paHeH
nokasaTen 3a HacTbMBaHe Ha BOAEH CTPEC; Cb3f4aBaHe Ha MoAen Ha cuctema 3a
AUCTaHUMOHHO HabnogeHve Ha Nocesa W aBTOMATUYHO yNpaBneHWe Ha HanouTenHaTa
cucTema.

Cmsitam, ye usbpaHata mMeToAMKa Ha W3CrefBaHe HambIIHO CbOTBETCTBA Ha
noctaeeHaTta Uen Ha aucepTauusaTa, CBbp3aHa ¢ paspaboTBaHe Ha aBTomMaTusMpaHa
cucTema 3a oThaneyeHo aBTOHOMHO HabniogeHue Ha noceea W ynpasnaBaHe npoueca
Ha nonueaHe Npy opaHXepuitHW AoMaTK.

5. ABTopedpepar

[ucepTaUMOHHUAT TPYA € CMHTe3MpaHo NpeAcTaBeH B aBTopedepart ¢ obem ot
35 cTp. Toit oTpassiea 0 GEKTUBHO CTpyKTypaTta W CbAbpPXaHMETO Ha AucepTauuATa,
HEWHUTE OCHOBHW MONOXEHWUsS U NPUHOCH.

6. OCHOBHM NPUHOCH

dopMynupaHMTe OT OOKTOpaHTa nMpuHocu ca 6 Ha GpoW. Te ca noakpeneHn c
[OCTaTbyeH eKCrepuMeHTaneH MmaTtepuvan, CbOTBETCTBAT Ha MOny4YeHuTe pesyntati u
MMaT Hay4yeH, Hay4yHO-MPUMNOXeH W npunoxeH xapaktep. OTHAcAT ce OCHOBHO A0
oboraTABaHe Ha CbLLUECTBYBALLUTE 3HAHUA U NPUNOXEHUE HA HOBU Hay4HWU NOCTMKEHNA
B NpakTUKaTa, CBbp3aHu C aBTOMATU3NpaHoO ynpasieHne Ha NoNUBaHETO NpU AOMATEHN
HacaxaoeHua Ha 6asa KOMMNNEeKCEH noaxod, wW3nonssal] UBETOBM W MOYBEHU
XapaKTEPUCTUKMW.

Pesyntatute OT npoBegeHUTE B CbOTBETCTBME C LUenTta u 3ajauvuTe Ha
AVCEPTALMOHHUA TPYA TEOPETUYHU WU eKCNepuMEHTanHU u3cneaBaHus morat Ada ce
0606LWAT [0 cneaHUTe OCHOBHU NMPUHOCH:

- PaspaboteHa n obocHoBaHa e MeToauKa 3a CbOMpaHe Ha AaHHu,
- WseeneH e mopgen, 6asupaH Ha AaHHW 3a LBETa Ha Mniagu nucta Ha AOMaTteHu

HacaXOeHuA U TemnepaTypaTta Ha no4saTa, B KOATO Ca OTIMexpaHu Te, 4pe3



KOWTO € MOoCTUrHaTa AOoCTaTbyHa TOYHOCT NPU MNPOrHO3UpaHe Ha nouyBeHaTa
BNa)XHOCT.

- UYpes ekcnepumeHT, UensLl ycTaHOBsIBaHe HA BPEMETO 3a yCBOsiBAHE Ha Boaa e
[loKa3aHo, Ye NpoMsiHaTa Ha LBeTa He € KbCeH MHAMKATOp 3a AuarHoctuuvpaxe
Ha BOAEH CTPecC Npu U3cneaBaHUs UHAETEePMUHAHTEH COPT AOMATH.

- OnpepeneHo e BNUSIHWETO Ha TOYKAaTa Ha NpedvynBaHe Npu YacTUYHO-NIMHEeNHaTa
perpecus BbpXy uscneasaHua Habop oT gaHHu;

- PaspaboteH e Mogen u nporpaMeH MHCTPYMEHT, NpeaHa3Ha4yeH 3a OTAaneyeHo
HabniogeHne Ha NoceBuUTe U yNpaBneHne Ha NONUBHUTE NPOLIECH;
Cuutam, Ye npeTeHUMUTE Ha aBTOpa MO NPUHOCHATa YacT Ha guceprauusaTa ca

OCHOBATEITHM U 3aLLUTUMM.

7. Anpobauus Ha pesyntaTute

Pesyntatute ot pabotata Ha Mar. wuHX CeeTtocnas ATtaHacoB no
AUCEPTaLMOHHUAT MYy TpyA ca npeacraseHn B 5 nybnukauuu, Kato B TpU OT TAX TOW €
eguHcTBeH aBTop. [lBe oT nybnukaumuTe ca B cnucaHve, UHOEKCUPaHO B CBETOBHUTE
6a3n oT AaHHW ¢ Hay4Ha MHopmauusa. OctaHanuTe 3 ca B cnucaHus, peepupaHu B
Apyrn 6asM ¢ HaydyHa wuHGopmauua. B ronsAmara cu vact pesyntatute OT
AucepTaLMoHHOTO u3cneaBaHe ca oTpaseHu B nybnukauuuTe Ha [OKTOpaHTa, OT KOeTo
MOXe fAa ce 3aKni4vM, 4e cblute ca anpobupaHu B gocTatbyHa CTeneH npepn
cneyuwanuampaHara Hay4Ha obLHOCT.

OTkpuBaT ce Tpu UUTUPaHUS Ha npeacTaBeHuTe Nybnukaumm B CNucCaHnsa, KOUTo
ca UHAEeKCUMpaHW B CBETOBHUTE 6a3un OT AaHHM C Hay4YHa uHopmaLuums.

lNpenopbyBam Ha aBTOpa Aa YyBENWYM NyONMKaUMOHHATA CU aKTUBHOCT B
MexayHapoaHu bubnuorpadcku 6asum ot gaHHu kaTto Scopus u Web of Science.

8. M3nonseaHe Ha pesynraTuTe OT pa3paboreHus AucepTaLMOHEeH TpyA B
npakTukara

Ha 6asa UuUANOCTHOTO uW3cnegBaHe W NOMyYEHUM MNPUHOCHM pesynTaty 3a
NPUNOXEHMETO Ha LIBETA Ha NMcTaTa KaTo WHOMKATOP 3a CbCTOSHWETO Ha NnoyBeHaTa
BMNaXXHOCT NpW OTIMeXgaHe Ha AomaTtu, cyuTam, ye paspaboTkata MMa npakTu4ecko
NPUNOXEeHUe Npu ONPeaensAHETO Ha TOYHWUTE MONMUBHU HOPMMU U MOXE Aa CNYXWU KaTo
fasa 3a cb3gaBaHe Ha aBTOMaTU3MpaHa CUCTEMA 3a MOHMUTOPUHI Ha nNoyBeHaTa
BNaXXHOCT B peanHo Bpeme. B Hest ycnelHo ca uMnneMeHTUpaHU ChLUeCcTBYBaLLW U HOBU
METOA0NOrMK, NPeaoCTaBALLM Bb3MOXHOCT 32 NPELM3EH KOHTPON M ONTUMU3AUWNA Ha
U3NoN3BaHUTE BOOAHWU PECYPCHU.

9. npenop'bxu U KPUTUYHH BenexKu KbMm AUCepTaLlMOHHHUA TPYA

B 1. 2.7.2 HOoMepauuaTa Ha ¢opMmynuTe e HenpaewnHa. Ta TpsAbesa Oa e
NpoAbiMKEHNE HA HOMepaLuuATa Ha NpeaxoaHUTe opMy”nu B rnasa 2.

B rnaBa 3 gBe ot churypute ca Homepupanu kato dur. 3.30 u ase kato cwur. 3.37.
BcrnegctBMe Ha TOBa OTYETEHMAT OT AoKTopaHTa obw 6poit Ha durypute B
aucepTtauunaTa e 75, a B AeCTBUTENHOCT ca 77.



Hamam Opyrn cblWecTBeHW KPUTUYHW 6enexkn v npenopbKu. HanpaBe HUTEe
TakMBa NO BpeMe Ha npeasapuTenHara 3awuTta ca 0Tpa3eHW B OKOHYaTeNnHUA Bap UaHt
Ha gucepTauuaTa.

10. 3aknwyeHUe

Mar. umx. CeeTtocnae ATtaHacoB e npemuHan ycnewHo obyyenveto cu 8 OHC
LAOKTOP", KaTto e MonoXun 3agbiKUTeNHUA Gpoi M3NUTU OT UHAMBUAYanHUA ydYebeH
nnaH. CMaATaMm, 4e nonyyYeHuTe NPUHOCHWU pesynTaTu, OTpaseHw B auceprauusTa u
nyGnukauumMTe no Temara Ha TpyAa ca NIMYHO Aeno Ha gucepTtaHTa. 3a JIMYHUA NPpUHOC
Ha aBTopa CBMAETENCTBaT W TPUTE My camocToaTenHu nybnukauuun. [duceptauusTa
npencTaensaBa 3aabnbodYeHO uscnefaBaHe NO akTyaneH npobnem, Kato nonyvyeHuTte
pe3yntatu morat ga 6baat u3nonseaHu Npy Cb3gaBaHETO U A0YCHBbPLUEHCTBAHETO Ha
WHOPMaLNOHHN CbBETBALLU CUCTEMU B NPELM3HOTO 3emMeaenuve.

OnpepeneHo cuyuTam, 4Ye MNpPeACTaBeHUAT aAUWCepTauuoHeH Tpya Ha Tema
M3cnensaHe Ha BNUAHMETO HA MUKPOKNMMAaTWYHU napaMeTpu Ha nodBata BbPXY
LIBETOBM NPU3HALM Ha OpaHXepUiiHWU JOMaTyK C Ornef aBToMaT3auua Ha HanosBaHeTo"
OTroBaps Ha usnckeaHuaTa Ha 3akoHa 3a PACPB, lNpaBunHuka 3a HEroBOTO NpunaraHe
u MpaeunHuka 3a PAC Ha Tpakuiickv yHuBepcuteT - Ctapa 3aropa.

Bcuuko M3noXeHo 40 TyK MU faBa OCHOBaHWe [a [am CBOETO MNOMOXWUTENHO
CTaHOBUWLLE, OTHOCHO MNpeACTaBeHWs [aOucepTauvoHeH Tpya W Aa npegnoxa Ha
yBa)kaeMoTO Hay4HO Xypu Aa npucbau obpasoBaTernHa 1 HaydHa cTeneH “AokTop™ Ha
Mmar.uHx. Ceetocnae AtaHacos.

Hara: 27.03.2024 . MN3roTBUM CTAHOBULLETO: ....veenenneeennnns
/pou. a-p nHx. M. Bacunes/
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STATEMENT

About dissertation work on:
"Investigation of the influence of soil microclimatic parameters on color characteristics of
greenhouse tomatoes with a view to irrigation automation"

Doctoral student: M.Eng. Svetoslav Atanasov, Department of "Electrical
Engineering, Automation, Computer Systems and Communications", FTT - Yambol, TrU
- Stara Zagora.

The doctoral student is enrolled in a full-time doctoral program with Order No.
26/05.01.2021; Enroliment date: 01.02.2021

The statement was prepared by Assoc. Prof. Miroslav Vasilev, FTT - Yambol at
TrU

1. General description of the presented materials

Provided to me by M.Eng. Svetoslav Atanasov's dissertation is 166 pages long,
including an introduction, five chapters, a conclusion and a list of references. It also
contains 3 annexes with a total volume of 33 pages. 142 literary sources are used, of
which 11 are in Cyrillic and 131 are in Latin. There are 21 Internet sources. The
dissertation also includes 36 tables, 77 figures and 13 formulas.

| believe that the submitted materials on the manuscript meet the requirements for
a dissertation work.

2. Relevance of the subject of the dissertation

The topic of the dissertation is in the field of precision agriculture, with the
emphasis placed on automated systems for data processing and analysis in this field.
The automation of irrigation based on microclimatic soil parameters and color
characteristics, as well as the relationship between them, represents an innovative
approach in the field of precision agriculture, corresponding to a number of international
and national strategies related to the protection of the environment and water resources.
Therefore, | consider that the topic of the presented work is dissertable.

3. Knowledge of the state of the problem and evaluating the literary material

Already at the beginning of the dissertation work, the importance of digital
technologies in the field of agriculture and in particular in optimizing and improving the
processes of growing tomato plantations has been emphasized. The author also
emphasizes that in the conditions of changing climatic factors, research that analyzes the
impact of microclimatic parameters on soil and color characteristics of greenhouse
tomatoes acquires special importance.

M. Eng. Svetoslav Atanasov demonstrates a thorough mastery of modemn
instrumentation and exhibits an excellent understanding of the problems in the
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researched scientific field, as well as the ability to use these tools to solve them. On the
basis of the considerable number of literary sources that he has examined in chapter one,
he has precisely formulated the purpose and tasks of the dissertation research. The need
to build and implement an intelligent approach to provide information on efficient plant
irrigation while overcoming the limitations of current developments is highlighted.

4. Research methodology

The research methodology includes: collecting data on soil moisture and the color
of the leaves of the studied greenhouse tomatoes; determining the dependence of soil
microclimatic parameters and color components; study of the color change of tomato
leaves after watering as an early indicator of the occurrence of water stress; creating a
model of a system for remote monitoring of the crop and automatic control of the irrigation
system.

| believe that the chosen research methodology fully corresponds to the set goal
of the dissertation, related to the development of an automated system for remote
autonomous monitoring of sowing and management of the watering process for
greenhouse tomatoes.

5. Abstract

The dissertation work is synthesized and presented in an abstract with a volume
of 35 pages. It objectively reflects the structure and content of the dissertation, its main
points and contributions .

6. Main Contributions

The contributions formulated by the doctoral student are 6 in number. They are
supported by sufficient experimental material, correspond to the obtained results and
have a scientific, scientific-applied and applied nature. They mainly refer to the
enrichment of existing knowledge and the application of new scientific achievements in
practice, related to the automated management of irrigation in tomato plantations based
on a complex approach using color and soil characteristics.

The results of carried out in accordance with the purpose and tasks of the
dissertation labor theoretical and experimental research can be summarized as the
following main contributions:

- A data collection methodology has been developed and substantiated;

- A model based on data on the color of young leaves of tomato plants and the
temperature of the soil in which they were grown was derived, through which
sufficient accuracy was achieved in predicting soil moisture .

- Through an experiment aimed at establishing the time of water absorption, it has
been proven that the color change is not a late indicator for the dlagﬂOSIS of water
stress in the studied indeterminate tomato variety.

- The influence of the partial-linear regression breakpoint on the studied data set
was determined,;



- A model and software tool designed for remote monitoring of crops and
management of irrigation processes was developed;
| believe that the author's claims on the contribution part of the dissertation are
well-founded and defensible.

7. Approbation of the results

The results of the work of M. Eng. Svetoslav Atanasov on his dissertation work are
presented in 5 publications, and in three of them he is the only author. Two of the
publications are in a journal indexed in the world's databases of scientific information. The
remaining 3 are in journals referenced in other databases of scientific information. For the
most part, the results of the dissertation research are reflected in the PhD student's
publications, from which it can be concluded that they have been sufficiently approved
before the specialized scientific community.

Three citations are found for the submitted journal publications that are indexed in
the world's scientific information databases.

| recommend the author to increase his publication activity in international
bibliographic databases such as Scopus and Web of Science .

8. Using the results of the developed dissertation work in practice

Based on the overall research and the obtained contribution results for the
application of the color of the leaves as an indicator of the state of soil moisture in tomato
cultivation, | believe that the development has a practical application in determining the
exact irrigation rates and can serve as a basis for creating an automated system for
monitoring soil moisture in real time. Existing and new methodologies have been
successfully implemented in it, providing an opportunity for precise control and
optimization of the used water resources.

9. Recommendations and critical notes to the dissertation work

In item 2.7.2, the numbering of the formulas is incorrect. It should be a continuation
of the numbering of the previous formulas in chapter 2.

In Chapter 3, two of the figures are numbered as fig. 3.30 and two as fig. 3.37. As
a result, the total number of figures reported by the doctoral student in the dissertation is
75, but in reality there are 77.

| have no other critical notes or recommendations. Those made during the
preliminary defense are reflected in the final version of the dissertation.

10. Conclusion

M. Eng. Svetoslav Atanasov has successfully completed his studies at Phd
program, having passed the required number of exams from the individual curriculum. |
believe that the obtained contribution results, reflected in the dissertation and publications
on the subject of the work, are the personal work of the dissertation student. The author's
personal contribution is evidenced by his three independent publications. The dissertation



is an in-depth study of an actual problem, such as the obtained results can be used in the
creation and improvement of information advisory systems in precision agriculture.

| definitely consider that the presented dissertation work on the topic "Investigation
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
RASRB, the Regulations for its implementation and the Regulations on RAS of Trakia
University - Stara Zagora.

Everything stated up to here gives me the reason to give my positive opinion about
the presented dissertation work and to propose to the respected scientific jury to award
an educational and scientific degree " Doctor " to M.Eng. Svetoslav Atanasov.

Date: 27.03.2024 Prepared the statement.......................
/ Assoc. Prof. M. Vassilev/



