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PyceHcky yHuBepcuTeT ,AHren KbHues"
Ha QUCEepPTaUWMOHHUSA TPYA Ha

mar. uHx. Ceetocnas CredaHos ATaHacoB

Ha Tema M3acnensaHe Ha BNUSHUETO Ha MUKPOKITUMATUYHKW NapameTpu Ha noysata

BbPXY L{BETOBU NPU3HaLW Ha OpaHXepuiHu JomaTtu C ornep
aBTOMaTU3aLuUsA Ha HanosBaHeToO"
3a npucbxaaHe Ha obpasoBartenHarta U Hay4Ha cTeneH ~Jokrop”
no HaydHaTa cneumanHocT ,ABTOMaTU3UpaHu cucTemm 3a obpaboTka Ha

uHdOpMaLUsa 1 ynpasneHue (no otpacnu)”

PEUEH3MKA

1.06110 onucaHne Ha AUCEPTaLNOHHUA TPYA

lMpepctaseHaTa pAucepTauusi e B npodecuoHanHo HanpaeneHue 5.2
,EneKkTpoTexHuka, €enekTpoHuka W aBToMaTuMka“ C HayyHa cCcneuuanHocT Ha
[OKTOpCKaTa nporpama ,ABTOMaTu3vipaHu cuctemu sa obpaborka Ha nHcopMaumua n
ynpasnexue (no otpacny)”. [WUCepTaLMOHHMAT Tpya Ha mar. uHx. Csetocnas
Credanos AtaHacos e paspaboTeH Ha 166 cTpaHuum u 32 CTpaHuUy NPUNOXEHNs,
srtouBa 71 durypu, 39 Tabnuum n bubnuorpacus ot 142 sarnasus.

Mar. nHx. Csetocnas ATaHacoB € NpoBen AOKTopaHTyparta cu BbB dakynteT
_TexHuka n TexHornoruu® — rp. Amborn, Ha Tpakuiicku yHusepcuteT —rp. CTapa 3aropa,
KkbaeTo paboTu kaTo agMuHUCTpaTop ,MHopmaLuoHHu cucTemn” u excnept HayyHa
peiHocT'. Wscneppanusta u paspaboTkute no pAvceptaumonHaTta paborta ca
nasbplieny BbB dakyntet ,TexHuka u TexHonormn' — rp. AmBon u B oTonnsemu
CTbKIEeHN opaHxepun Ha mpma ,Hua“ EOO[, MNnosaus..

2.AKTyanHocT Ha npobnema

MpeuusHoTO 3eMegenvie e WHOBaTUBHA TEXHOMOMWA, KOSATO MO3BONABA Ha
npoussoauTEnuTE fa ynpaenssar ageksatHo obpaboTsaemMuTte Niowy B 3aBUCUMOCT
OT npocTpaHcTeeHo-agudepeHunpara uHdopmauma. To € TEeXHONOTUHHO ¢
nHDOPMaLMOHHO BasnpaH, UHTENUreHTeH NOAXOA 3a MAaeHTUMuMpane, aHanus v
yripasriexne Ha NpOMEHNUBUTE, 3a NonyvyaBaHe Ha peHTabunHo NpPousBOACTBO C
onTMManHa npoAykuus U onasBaHe Ha pecypcute. [peuusHoTo 3emepenue nma
ronsM noTeHuuan B pa3sBUBaAHETO HA UKOHOMUYECKU U eKONOTUYHU NOM3n, KOUTo ce
uspassBaT B HamanasaHe Ha ynoTtpebaTta Ha Bopa, TopoBe, npenapartu, Tpya W
obopyasaHe. B npeuusHOTO 3eMefenue HasnusaT HOBOBB3HMKBALUW TEHAESHUMUW,
KOUTO BKITIOYBAT BHEIPABaHE Ha HOBU TEXHOMOTUM 3a NofobpsABaHe Ha ynpasBneHneTo
Ha NPOW3BOACTBOTO HA 3eMefencku KynTypu v noagnomarade Ha B3eMaHeTo Ha
pelieHnsa B 3eMeienineTo.

JMCepTaunoHHUAT TPYL € HACOYeH KbM BbNPOCH, CBbP3aHu C HanosiBaHeTo Ha
pacTeHUs Ha AOMaTu, Ype3 aHanua Ha Heobxoaumara 3a pacTeHUeTO BMaXKHOCT.
KoceseHaTa oLeHka ce u3BbpiuBa Ha asara Ha OUEHKa Ha uBeTa Ha nucrarta Ha
pacTeHusATa Ha gomaTure.

MpoextupaHa e cucTtema 3a aBTOMATU3MPAHO HanosiBaHe Ha pacTeHus Ha
AOMaTW, KOATO B3eMa pelleHua Ha Gasata Ha paspaboTeHwTe modenu, oryuTaily
UHGMOPMAaTUBHY LIBETOBM NPU3HALIM HA NUCTATa U NapameTpuTe Ha MUKpoKnuMara.



ToBa MW paBa OCHOBaHME fa npuvema, 4Ye [AUCEPTaLMOHHMSA Tpynd €
AvcepTabuneH, akTyaneH n pesyntaTute oT U3crneaBaHusiTa, KOMTO ca NpeacTaBeHu
6uxa nManu Hay4Ho-MNPUIOXeEH NPUHOC.

3.Mo3HaBaHe Ha CbCTOSAHMETO Ha Npobnema

[duncepTtaHTbT No3HaBa Jobpe CbCTOSHMETO Ha npobnema. M3nonsean e 142
3arnaeusa Ha nybnukaumm, 11 OT KOMTO Ha kupunuua, 131 Ha natuHuua n 10 ot
N3TOYHUK OT MHTEPHET CanToBe.

N3TOYHMLMTE Ca OCHOBHO Ha aHIMUIACKM €3UK, B KOUTO CEe ONUCBAT MHXEHEPHUTE
N Hay4YHO-NPUNOXHU U3CreaBaHusl, CBbp3aHu C MeTOaM 3a U3MepBaHe U onpeaensHe
Ha BNaXXHOCT Ha pacTeHWNd, TEXHNYECKM CpeacTBa U CUCTEMU 3a HanosiBaHe.

Kato nponyck B 6Gubnuorpacdusta Hamumpam Mankmss OpoM M3TOYHULM Ha
knpunuua (camo 11 3arnasus).

OT n3nonssaHnTe 142 N3TOYHUUM (IUTEPATYPHU N ENEKTPOHHMU) N NPOBEAEHNS B
nbpBaTa rnaea Ha gucepraumsita 0630p U KPUTUYEH aHaNn3 MoXe Aa ce 3akniyun, Ye
KaHauaaTtbT 06CTOMHO ce e 3ano3Han ¢ npobnema.

4.Mopxon n peweHne Ha npobnema

[dncepTauuata e CTpyKTypupaHa B 5 rnaBu, OCHOBHM W3BOAWM, MPUHOCH,
CMUCBK Ha U3NON3BaHUTE NUTEPATYPHU N3TOYHULIN U NPUNOXKEHUS.

N3bpaHuTe MeToaMKM Ha n3crneaBaHe CbOTBETCTBAT HA NOCTAaBEHUTE LIENU U
3agayn, M cb3gaBaTt gobpa 6asa v nnatgopma 3a MNOCTUrHaTUTE MNPUMHOCK B
AncepTaunoHHUA Tpya.

M3non3BaHn ca CbBpPEMEHHM NOAXOOM U MOLEPEH WHCTPYMEHTaApUym 3a
nonyyaBaHe Ha MHGopMaLums 3a obekTa, 06paboTka Ha AaHHUTE M NporpamMupaHe Ha
paspaboTeHaTa cuctema 3a QUCTaHUMOHHO HabngeHne n aBTOMaTUYHO yrnpaBneHne
Ha HanosiIBAHETO Ha pacTeHUs Ha gomaTw.

aea 1. AHAJIM3 HA CbCTOAHMETO (60 cTp.)

B raBa 1 oOT pgucepTtaumMoHHMA Tpya € HanpaBeH npernen Ha
XapaKTEPUCTUKUTE M CTOMAHCKOTO 3HAYEHME Ha pacTeHMsTa Ha OOMaTW, KakKTo M
0OCTOEH KpUTUYEH aHann3 Ha CbBPEMEHHUTE METOAN U TEXHONOMN 38 AUCTAHLUNOHHO
nacnegBaHe Ha pacTUTENHM N NOYBEHM NapamMeTpu B CENCKOTO CTOMAHCTBO.

Mpoy4yBaHeTO, aHanNn3a 1 nHTepnpeTauunTe NpMemam 3a JOCTOBEPHWN.

Heobxognmo e pa ce otbenexun, ye NaBa 1 e Hanm-obemucTata rnasa B
ancepTtauusaTa, Kato e HamnpaBeH aHanua M Ha NPUIOXeHuATa Ha OUCTaHUMOHHUTE
n3cnenBaHus Ha KynTypuTe 1 NoYBeHaTa BMaXHOCT Ha rnobanHo HUBO.

asa 2. OBEKT N METOOANKN HA U3CNELBAHETO (25 cTp.)

MpoBeneHn ca 3Ha4YnTENHU No 06em nscneasaHnsa. CbBPEMEHHNTE METOAMN,
OTHacslM ce OO0 pellaBaHeTO Ha 3aJadnTe 3a OueHsdABaHe W Knacudukauus Ha
BU3yarsHun n3obpaxeHns ca HEBb3MOXHN 6€3 N3Non3BaHETO HA KOMMOTbPHA TEXHUKA
1 noaxogsau, cogryep.

3a n3mepBaHe Ha BNaXHOCT M TeMnepaTypa Ha no4yeara, UBAT Ha nNuctHaTta
Maca W BRNaXHOCTTa M TemnepaTtypaTta Ha Bb3gyxa € M3Mon3BaH CbBPEMEHEH
WHCTPYMEHTapUyM.

3a peanusaumsita Ha CBOUTe NpoLeaypu u ctatuctmyeckata obpaboTka nHX.
CeetocnaB ATtaHacoB e wu3nonssan codtyepeH npoaykt Statsoft STATISTICA
10.01.11.

maea 3. MBCJIEOBAHE HA 3ABACHMOCTTA MEXOY BJIAXKHOCTTA U
TEMMNEPATYPATA HA NMOYBATA N UBETOBW KOMIMOHEHTW (35 cTp.)



M3cnenBaHo e pasnpegeneHneTo Ha LBETOBUTE KOMMOHEHTM 3a MIagau wm
cTapuv nucTa npean u cnepg nosiveBaxHe.

PaspaboTeHn ca agBa mogena 4pes perpecMoHeH aHannsa (YHaCcTUYHO-NMHEenHa
perpecus ¢ Toyka Ha npedynBaHe) — 3a npeAckasBaHe C BUCOKA NPeunu3HOCT
CTOMHOCTUTE Ha LBETOBUTE KOMMOHEHTUN, Ha Ba3a BNaXXHOCTTa M TemnepaTtyparta Ha
noysaTta M 3a npefckasBaHe C rorisiMa TOYHOCT CTOMHOCTUTE Ha BMNAXHOCTTa Ha
noysaTa Ha 6asa Ha LUBeTa Ha nuctaTta u TemnepaTypaTa Ha noysara.

HduncnepcuoHeH aHanu3s npu RGB n HSV uBetoBM Mogenu ¢ npoaykra
STATISTICA e npunoxeH 3a oLeHsiBaHe Ha kadecTBeHuTe paktopu C (mnagu/no-
cTtapu nucta) n A (npeau/cnepn nonmeka).

YCTaHOBEHO € eKCrepuMeHTanHo, 4Ye MnaguTe nucta ca Noaxoasawim 3a
yCTaHOBsIBaHe Hy>xaaTta OT NoJSInBKa.

Maesa 4. METOOOJIOMNMA 3A YCTAHOBABAHE BPEMETO 3A
YCBOABAHE HA NMONMBHATA BOOA (15 cTp.)

MpeanoxeHa e MeToOoNOrMs 3a U3MepBaHe BPeEMETO 3a YCBOsIBAHE Ha
nonueHaTta BoAa OT OPaHXePUNHN JOMATEHN pacTEeHUS.

EkcneprmeHTanHo e ycTaHOBEHO Ype3 M3nona3saHe Ha KonopumeTbp 3a RGB
n3MepBaHNSa Ha LBeETa Ha nucTata BpeMeTo Ha noemMaHe Ha Boda OO0 Bbpxa Ha
pacTeHneTo Ype3 HabnaeHe Ha NnpoMsHaTa B LiBeTa Ha nucrara.

LlenTta Ha npoBeaeHOTO n3cneasaHe € Aa NpoBepu Aanu npoMsiHaTa Ha LBeTa
Ha nucTaTa crej nosniMBka He e KbCeH NHANKATOP Ha BOAEH CTPEC, Uin NpoMsiHaTa Ha
uBeTa MoXxe Aa 6bae oTyeTeHa B peariHoO BpeMe — Haru-MHOro A0 Yac crnej nonveaHe.
HepocTaTbyHO € TbIKyBaHETO Ha pe3ynTaTuTe No OTHOLLEHWE Ha nocTaBeHaTa uen
(KbCEH MHOMKaATOP 3a CTPEecC).

Masa 5. MOOEN HA CUCTEMA 3A ANCTAHUNOHHO HABJTKOAEHUE HA
NMOCEBA N ABTOMATUYHO YTPABJIEHVE HA HAMNOUTEJIHATA CUCTEMA (8
cTp.)

B rmaea 5 e npeactaBeH mogen Ha cuctema 3a QUCTaHUMOHHO HabnogeHue
Ha NoceBa AOMaTW B OpaHXepusi 1 aBTOMaTUYHO ynpaBrieHne Ha KarnkoBO HamnosiBaHe
Ha pacTeHudaTa.

M3non3BaH e CbBpeMeHeH Xapayep 3a NpoeKkTMpaHe Ha cuctemarta W
copTyep 3a UHTerpmpaHe Ha paspaboTeHuTe npouenypu 1 anropuTMm 3a oLeHKa Ha
pacTeHusTa 1 ynpasreH1Me Ha HanosiBaHeTo.

O606LweHn ca n ca KOMEHTUPAHN NOSTyYEHUTE pe3ynTaTi, KaTo ca JaAEHUN U
npeTeHunnTe 3a NpUHOCKUTE.

KaTto obwa 6enexka 6mux otbenssana n3sectHa HebanaHcMpaHoCT Ha obema
Ha oTAEeNnHuTe rnaswu.

5.[1J0CTOBEPHOCT Ha NOJlyYeHUTe pe3ynTaTu

[loctoBepHOCTTa Ha MOnyyYeHUTe pes3ynTaTm ce [okasea MnocpeacTBoM
afeKBaTHaTa MHTepnpeTauusa Ha akTuTe oT NUTepaTypHUTE U3TOUYHULIA, OBLLUMPHUS
aHanu3 u HanpaBeHUTe M3BOOWN OT MPOYYEHUTE MOAXOoaN, UOEN, METOAN U U3BECTHM
peLleHus.

NornyHata obocHoBKa Ha AeduHMpaHMsa Noaxon Npu pellaBaHe Ha npobnema,
nonyyeHuTe pes3ynTatv, W MNPeanoXeHUTe pelleHust nokas3BaT YybGeauTernHo
Bb3MPOM3BOAMMOCTTA M JOCTOBEPHOCTTA Ha pe3ynTaTtuTe.

6. ABTopedepar
[dncepTaunmoHHUAT TPYA € CMHTe3upaH, KaTo e NpeacTaBeH B aBTopedepar Ha
Obnrapckn esuk, ¢ o6em ot 35 cTpaHuun. VMima NpunoxeHo u KpaTKo pes3toMe Ha



AVcepTauMoHHMSA Tpyd B aBTopedepaTa Ha aHrmuincku esnk ot 1 cTpaHuua. B
HayanoTo e HanpaBeHa 00LLa XxapakTepucTUka Ha AUCepPTaUMOHHMS Tpya, Crnes KoeTo
OCHOBHWSI MaTepuan e W3foXeH B NeT OCHOBHW rnaBu. CnegsaT obwm nssoau u
CNUCBK Ha NUTepaTypHUTE M3TOYHMUM Mo Tpyda. CbabpaHMeTo Ha aBTopedepata
CbOTBETCTBA Ha CbObpXKaHMETO Ha AucepTaunoHHus Tpyd. [lobpe e CTpyKTypupaH u
UNOCTPUPaH, NPeAcTaBsi OCHOBHUTE UAEW U pe3ynTaTh OT U3cneaBaHeTo, onucaHme
Ha OCHOBHWUTE NMPMHOCK M CNUCHK Ha NybnukauumMTe No aguceprtaumsaTa.

OueHkaTa Mu 3a aBTOpedhepata €, 4Ye TOM OTroBapsi Ha obLwonpueTuTe
N3NCKBaHUS M OTpassiBa BSPHO CbAbPXAHMETO U MPUHOCMTE Ha AMcCepTaLMOHHMS

TPYA.

7. OCHOBHM NpUHOCH

Cuutam, 4Ye npu paspaboTkaTa Ha guceptauusita ca MofydYeHn JoCTaTbyHO
CbLUECTBEHN M opurMHanHu pesyntatu. CblUeCTBEHO 3a OMCEepPTauMOHHUSA Tpya €
nogyepTaHoO MNpuUnNoXxHata My HACOYEHOCT KbM KOHKpeTeH npobriem B MpeumnsHoTo
pacTeHNeBBACTBO.

MpuHoCKMTe ca norndeckn obeanHEHUM U NoAKpeneHn ¢  [ocTaTbyeH
ekcnepumeHTaneH wmatepuan u nonydyeHn pesyntatn. CbrnacHo un. 27 Ha
MM3PACPB pgucepTtaumoHHUAT Tpyn TpssbBa da cbAabpXa HayYHU WAW HayyHO-
NPUNOXHU pe3ynTaTh, KOUTO NpeacTaBNaBaT OPUrMHaNeH NpMHOC B HayKaTa.

CuuTtam, Yye B gucepTaunoHHUs Tpya, NOCOYEHNTE NPUHOCKU CbOTBETCTBAT Ha
nonyyeHnTe pesyntatm n MaT Hay4YHO-NPUIOXEH XapaKTep.

8.0ueHKa Ha NMYHMA NPUHOC Ha KaHauaaTa

[Be oT nyGnukaummMTe ca B CbaBTOPCTBO, KATO JOKTOpPaHTa € Ha MbpPBO MSCTO,
ocTaHanute Tpu nyénukauum ca camocTosTenHu. Mybnvkaumute no avcepraumsaTa,
KaKkTO M CbLUHOCTTa Ha npeanaraHMTe METOAM W MOCTUrHaTU pesynTtaTm Mu aasaT
OCHOBaHME fa fnpuema, 4Ye HacTosIlus AucepTauMoHeH Tpyd W MpuHOcUTE ca
Ge3crnopeH TBOPYECKU MPUHOC HA AOKTOpaHTa, MOCTUrHaT Mof PbKOBOACTBOTO Ha
Hay4YHUTE My PbKOBOAUTENMN.

9.My6nukaunn no Temarta Ha gucepTauumsaTa

KbM QOKYMEHTUTE ca npunoXxeHun 5 nybnukaumm Ha JOKTOopaHTa, OT KouTo 3 ca
Ha aHrNIMNCKN €3UK N 2 — Ha Obnrapckn esuk.

[Be oT nybnukaummTe ca nHgekcupanu B Scopus Q3, cbc SIR cboTtBeTHO 0,262
n 0,198, egHarta o1 kouTO € nHaekcupaHa n B Web of Science. [1Be nybnvkauunm ca
oTnevaTaHn B COOpHMK Hay4Hn Tpyaose Ha PyceHckn yHnBepcuteT ,AHren KbHuyeB" 1
B XXIV MexagyHapoaHa Hay4yHa KoHdepeHUunsa "MeHUIKMBHT 1 KayecTBo" 3a mnagu
YYEHW.

My6nukaunnTe ca 3agbnbodeHn, gobpe CTPYKTYpUpaHu U oTpassiBaT OCHOBHU
yacTu oT paspaboTkata. [puemam, 4ye ca Nno3HaTH Ha Hay4yHaTa obLHOCT, paboTela
B obnacrtTa.

10. KpuTuyHm 6enexku u npenopbKU KbM aucepTaumaTta

Hamam npuvHUMnHM 3abenexkn KbM CTpykTypata U 0dOPMIIEHMETO Ha
AVCEPTaLMOHHMSA TPYA.

Cuntam, 4ye TemaTukaTa MMa CrIOXKeH U KOMMMEKCeH XapakTep, W BKoYBa
MHOroobpasHu, CbBpEMEHHUN U CIIOXHU METOAMN U NPOLIEAYPU B U3MBITHEHNETO MY .



11. JlnyHm BnevaTneHus

MosHaBam mar. nHx. Ceetocnas ATaHacoB OT paboTaTa U KOHTakTuTe MU BbB
dakyntetr TexHuka u TexHonorun — rp. Ambon. Cunta, Ye TOW € NepcneKkTUBEH
n3scrnegosartern, C NoTeHuunan 3a no-HataTblHO pasBuTUE, B KOETo ce ybeamx u ot
npeacTaBeHna M1 AncepTaunoHeH Tpya.

CeeTtocnaB AtaHacoB Jobpe no3HaBa maTepusita n obnacTra, nokassa yMeHUs
Aa cuctemaTtuaupa, CTPyKTypypa W ga npeactaBa Te3nm no npobnemute B
nscrneaBaHaTa obnact. ToBa MM JaBa OCHOBaHWe da npuema, vye peueH3MpaHuaT
HayyeH Tpy[a OTroBapsi Ha U3MCKBaHUATA N MMa KayecTBa Ha auceprauus.

12. 3akntoyeHue

CuunTtam, 4ye NpeacTaBeHUST 3a PeELIEH3NpaHe gMcepTaUMOHEH Tpya OTroBaps Ha
n3mckBaHusitTa Ha 3akoHa 3a PACPB, [llpaBunHuka 3a HEroBoTO npunaraHe wu
MpaBunHuka 3a PAC Ha Tpakuiickn yHmBepcuteT, [JucepTaumMoHHUAT Tpyn Nokasea,
ye KaHOMOATbT NpuTexasa 3a4bN00YeHN TEOPETUYHM 3HAHUA NO creumnanHocTTa U
CNOCOBOHOCTUN 3a CaMOCTOATENTHM HAY4YHU MU3cnenBaHus Nopaan KoeTo JaBaM CBoATa
NOJSIOXXUTESTHA OLIEHKA.

Mpepnaram Ha yBaXXaemMOTO Hay4yHO Xypu da npucbau obpasoBaTenHaTta u
Hay4Ha cteneH ,Jloktop” Ha mar. uHx. Ceetocnas CtedaHoB ATaHacoB B obracT Ha
BO 5.0. TexHu4eckn Hayku, npodecnoHanHo HanpasneHune 5.2. ,EnekTpoTexHuka,
eneKkTpOHMKa W aBToOMaTuKa”, HayyYHa chneuunanHocT ,ABTOMATU3UPaHU CUCTEMU 3a
obpaboTka Ha MHopMaumsa 1 yrnpasneHune (No otpacnu)”.

29.03.2024 r. PeueH3eHT:

/pou. L. l'eopruesa/
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1. General description of the dissertation work

The presented dissertation is in professional direction 5.2. "Electrical engineering,
electronics and automation" with a scientific specialty of the doctoral program "Automated
systems for information processing and management (by industry)". The dissertation of
mag. eng. Svetoslav Stefanov Atanasov is developed on 166 pages and 32 pages of
appendices, includes 71 figures, 39 tables and a bibliography of 142 titles.

Mag. eng. Svetoslav Atanasov completed his doctoral studies at the Faculty of
Engineering and Technologies - Yambol, at Trakia University - Stara Zagora, where he
worked as an "Information Systems" administrator and a "Scientific Activity" expert. The
research and development of the dissertation work was carried out at the Faculty of
Engineering and Technologies - Yambol and in heated glass greenhouses of the
company "Nia" Ltd., Plovdiv.

2. Actuality of the problem

Precision agriculture is an innovative technology that allows producers to
adequately manage cultivated areas depending on spatially differentiated information. It
is a technology and information based, intelligent approach to identify, analyze and
manage variables to obtain cost-effective production with optimal output and conservation
of resources. Precision agriculture has great potential in developing economic and
environmental benefits, which are expressed in reducing the use of water, fertilizers,
preparations, labor and equipment. Emerging trends are entering precision agriculture
that include the deployment of new technologies to improve crop production management
and support decision making in agriculture.

The dissertation focuses on issues related to the irrigation of tomato plants by
analyzing the humidity required by the plant. Indirect evaluation is done based on the
evaluation of the color of the leaves of the tomato plants.

A system for automated irrigation of tomato plants was designed, which makes
decisions based on the developed models, taking into account informative leaf color signs
and microclimate parameters.

This gives me reason to assume that the dissertation work is dissertable, up-to-date,
and the results of the research that are presented would have a scientific-applied
contribution.

3.Degree of knowledge of the state of the problem
The candidate knows the state of the problem very well. He used 142 publication
titles, 11 of which were in cyrillic, 131 in latin and 10 were sourced from internet sites.



The sources are mainly in English, in which they describe the engineering and
scientific-applied research related to methods for measuring and determining the humidity
of plants, technical means and irrigation systems.

As a gap in the bibliography, I find the small number of Cyrillic sources (only 11
titles).

From the 142 sources used (literary and electronic) and the review and critical
analysis carried out in the first chapter of the dissertation, it can be concluded that the
candidate has thoroughly familiarized himself with the problem.

4.Approach and solution to the problem

The dissertation is structured in 5 chapters, main conclusions, contributions, list
of used literary sources and appendices.

The chosen research methods correspond to the set goals and tasks, and create
a good base and platform for the contributions achieved in the dissertation work.

Modern approaches and modern instrumentation were used to obtain information
from the objects, data processing and programming of the developed system for remote
monitoring and automatic control of irrigation of tomato plants.

Chapter 1. STATE OF THE ART (60 pages)

In chapter 1 of the dissertation, an overview of the characteristics and economic
importance of tomato plants is made, as well as a thorough critical analysis of modern
methods and technologies for remote study of plant and soil parameters in agriculture.

| accept the research, analysis and interpretations as reliable.

It should be noted that Chapter 1 is the most voluminous chapter in the
dissertation, with an analysis of remote sensing applications of crops and soil moisture at
the global level.

Chapter 2. OBJECT AND METHODS OF THE RESEARCH (25 pages)

Considerable research has been conducted. Modern methods related to solving
the tasks of evaluation and classification of visual images are impossible without the use
of computer technology and appropriate software.

Modern instrumentation was used to measure soil humidity and temperature, leaf
color and air humidity and temperature.

Engineer Svetoslav Atanasov used the software product Statsoft STATISTICA
10.01.11 for the implementation of his procedures and statistical processing.

Chapter 3. STUDY OF THE DEPENDENCE BETWEEN MOISTURE AND SOIL
TEMPERATURE AND COLOR COMPONENTS (35 pages)

The distribution of color components for young and old leaves before and after
watering was researched.

Two models were developed by regression analysis (partial linear regression with
a breakpoint) - to predict with high precision the values of the color components based
on soil moisture and temperature and to predict with high accuracy the values of soil
moisture based on color of leaves and soil temperature.

Analysis of variance in RGB and HSV color models with the product STATISTICA
was applied to evaluate the quality factors C (young/older leaves) and A (before/after
irrigation).

It has been found experimentally that young leaves are suitable for establishing
the need for watering.

Chapter 4. METHODOLOGY FOR DETERMINING IRRIGATION WATER
ABSORPTION TIME (15 pages)

A methodology for measuring the absorption time of irrigation water by
greenhouse tomato plants is proposed.



The time of water uptake to the top of the plant was experimentally determined
using a colorimeter for RGB measurements of leaf color by observing the change in leaf
color.

The purpose of the conducted research is to check whether the color change of
the leaves after watering is not a late indicator of water stress, or whether the color change
can be recorded in real time - up to an hour after watering.

Interpretation of the results in relation to the set goal (late stress indicator) is
insufficient.

Chapter 5. SYSTEM MODEL FOR REMOTE CROP MONITORING AND
AUTOMATIC CONTROL OF THE IRRIGATION SYSTEM (8 pages)

In chapter 5, a model of a system for remote monitoring of tomato sowing in a
greenhouse and automatic control of drip irrigation of plants is presented.

Modern hardware was used to design the system and software to integrate the
developed procedures and algorithms for plant assessment and irrigation management.
The obtained results are summarized and commented on, and the claims for contributions
are also given.

As a general note, | would note a certain imbalance in the volume of individual
chapters.

5.Reliability of the obtained results

The reliability of the obtained results is proven through the adequate interpretation
of the facts from the literary sources, the extensive analysis and the conclusions drawn
from the studied approaches, ideas, methods and known solutions.

The rationale of the defined approach to solving the problem, the results obtained,
and the proposed solutions convincingly demonstrate the reproducibility and reliability of
the results.

6. Abstract

The dissertation work is synthesized and presented in an abstract in Bulgarian, with
a volume of 35 pages. There is also attached a short summary of the dissertation work in
the English language abstract of 1 page. At the beginning, a general description of the
dissertation work is made, after which the main material is presented in five main
chapters. Following are general conclusions and a list of literary sources on the work. The
content of the abstract corresponds to the content of the dissertation. It is well structured
and illustrated, presenting the main ideas and results of the research, a description of the
main contributions and a list of the dissertation publications.

My assessment of the abstract is that it meets the generally accepted requirements
and accurately reflects the content and contributions of the dissertation work.

7. Main Contributions

| believe that sufficiently substantial and original results have been obtained during
the development of the dissertation. It is essential for the dissertation work that its applied
focus on a specific problem in precision plant breeding is emphasized.

The contributions are logically combined and supported by sufficient experimental
material and obtained results. According to Art. 27 of the PPZRASRB, the dissertation
must contain scientific or scientific-applied results that represent an original contribution
to science.

| believe that in the dissertation work, the specified contributions correspond to the
obtained results and have a scientific-applied nature.



8.Evaluation of the candidate's personal contribution

Two of the publications are co-authored, with the doctoral student in first place, the
remaining three publications are independent. The publications on the dissertation, as
well as the essence of the proposed methods and achieved results, give me reason to
assume that the present dissertation work and the contributions are an indisputable
creative contribution of the doctoral student, achieved under the guidance of his scientific
supervisors.

9.Publications on the topic of the dissertation

Attached to the documents are 5 publications of the doctoral student, of which 3 are
in English and 2 in Bulgarian.

Two of the publications are indexed in Scopus Q3, with SJRs of 0.262 and 0.198,
respectively, one of which is also indexed in Web of Science. Two publications were
printed in the Proceedings of Scientific Works of the University of Ruse "Angel Kanchev"
and in the 24th International Scientific Conference "Management and Quality" for young
scientists.

The posts are in-depth, well-structured and cover major parts of the development. |
assume they are known to the scientific community working in the field.

10. Critical notes and recommendations to the dissertation

I have no fundamental objections to the structure and layout of the dissertation work.

| believe that the topic has a complex and complex nature, and includes diverse,
modern and complex methods and procedures in its implementation.

11. Personal impressions

I know mag. Eng. Svetoslav Atanasov from my work and contacts at the Faculty of
Technigues and Technology - Yambol. | believe that he is a promising researcher with
the potential for further development, which | was convinced by the dissertation work
presented to me.

Svetoslav Atanasov knows the subject and the field well, shows skills to
systematize, structure and present those on the problems in the researched field. This
gives me reason to assume that the peer-reviewed research work meets the requirements
and has the qualities of a dissertation.

12. Conclusion

| believe that the dissertation presented for review meets the requirements of the
Law on RASRB, the Rules for its implementation and the Rules for RAS of Trakia
University. The dissertation shows that the candidate has in-depth theoretical knowledge
of the specialty and abilities for independent scientific research, which is why | give my
positive assessment.

| propose to the respected scientific jury to award the educational and scientific
degree "Doctor" to M.Sc. Engineer Svetoslav Atanasov in the area of Higher Education
5.0. Technical sciences, professional direction 5.2. "Electrical engineering, electronics
and automation”, scientific specialty "Automated systems for information processing and
management (by industry)".

29.03.2024 r. Reviewer:
/Assoc. Prof. Ts. Georgieva/



