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Bl,pxy AHCeprauHoHeH rpyA
:a npn.lo6raBaHe Ha o6pa:onarenHa u HayqHa crereH ,,!,orctop"

n porlteur or r ai ll o Hail paBJreH ue 5.3 Komyu uKauuoH Ha Lr KoM rI IorLpHa rexH uKa

HavqHa cneuHaJllocr-,,ABTo$rarH3HpaHlt cucreMrr :a o6pa6orKa Ha ttuQopuaqHn H

ynpan,teuHet'
Aslop Ha rrrcepratlr4oHHHr rpyA: Mar. l,tHx. lL'IKep A,rrauon .fxoe
Teua sa AHcepraunoHH14, TpyA: ,rl{3c.fieAsarre Ha Br,3MoxHocrI{Te 3a pa:pa6ornaue

Ha apxnTeKrypa 3a o6pa6orxa Ha uHQopnraqun B LIHAycTpulTa oT c,'IeABauIo

IIOKO,'IeHHe'o

Hay.111u pt,r{oBo,lure,rn: flpoQ. A-p r.rH)r(. Pymeu TpllQoHou u [ou. A-p HH)K. AHlpeil
EreHxoe

t.l,leH ua F{al .ruoro xypn: Aou. A-p HHx. farq Bece,rHuosa flas,.Ioea, TY-CoSun

1. Axrya,rHocr Ha pa3pa6oreuus B AlrcepraulroHHHq rpyl npo6.nerrl

Asropr,,r npeAcraBfl HHoBaTHBHa crparerufl 3a ynpaBneHue v B3eMaHe Ha peueHu, B

cHCreMa or opaH)r(epnh. h3noJr3eafircH [pHHuHrture Ha I4uAyctpun 4.0. Onruuu:auuoHHl4re
MoAexu olrtHTar HeonpeAeneHocrra Ha eb:o6uosgeNIilre eHeptt4H, HaroBapBaHHtra v

MereoponornqHHre npor-Ho3u. [lpegcraseHa e HoBa HAeonorH, :a ct6Npaue, cbxpaHeHue u

oSpaSolsarre na uH(iopMaunr, na Sazata Ha eIHHHa cncreMa or cBt,p3aHu h KoMyHHKupaulu

eAuH14uh, Koero no3BonflBa H3rpaxAaHero ua Ha6op or [peBaHTLtBHH MepKH.

I4:creAsauara npo6,reuarnKa e aKTyaJrHa, mfi rcaro ca pa3rneAaHu cnequ$uKrTe u

npeAH3BHKaTeJrCTBara Ha ar-papHoro npor,r3BoAcrBo r.{ ce I]pl4nafaT HoBHTe rexHoJlofl4H 3a

aBTONraTh3aUHfl. aHtu]H3a Ha AaHHH 14 nporH03HoTo MoAenilpaHe c uen onTHMH3HpaHe

npoil3BoAcrBo Ha KynTypH B AilHaMHqHa OKOJIHaTa CpeAa U npOMeHflLtlH Ce rI,A3apHVl

t43t4CKBaH H fl.

2. C'reueH Ha [o3HaBaHe cr,croflHr{ero Ha npo6reMa LI TBopqecKa uHTepflperaqflr
Ha J,r r{TepaTy p H r,r f MaTepIr aJI

O6:opHurr aHaJrH3 Ha npo6,reuHTe H u3MeHeHHflra Ha pucKoBr4re rparcropu e Ha[paBeH

Ha 6a:ara ua 89 nr4reparypHH H3rorrHHrlv Ha rarv+raua. Tofi o6xeaula uupoK crteKT]p or
TeMH. BKJIIOttUTe,IHO CeH3OpHH T€XHOJ'IOrHU, CHCTeMH 3a yflpaBne[J.,li,e. aHailh3 Ha AaHH]1,

KOMyHHKaTIHOHHH npOTOKOIH H anrOpHTMil 3a OnTHMH3aU!4s, CBbp3aHH C aBTOMaTH3aUHTTa Ha

opaHir(epHHre. h3c,re!sar{HTe ca HoBocrHTe u rexHoiror-r4rlHuTe peueHHr, Ko}lTo ce nplJ.,Iarar
B opaHxeprlfinoro npou3BoAcrso. B pe:yrrar Ha o6o6uraeaue Ha nocrn)'r(eHHflra H KpHrHqHa

oueHKa Ha cbuecrByBauure noAxoAr4 ca tpopr',ty,rupaHra uer'rra h 3araqhre Ha

Ahcepraur4oHHr.rfl Tp),A. Currau u:6optr Ha H3ToLrH14uHTe 3a npaBuneH H qe AoKropaHTbr
v\ree -fa tlpaBH aHa"qHTHLrHa hHTepnpeTauH, Ha h3no,'t3BaHaTa iIHTepaTypa.

3. Cr,ornerc'rBrre Ha n:6pauara MeroAr.rKa Ha u3cJreABaHe n nocraBeHara ue,'r H

3aailril.r Ha n[cepTauHoHHr.rs TpyA c rrocTr.rrHaTHTe flpr{Hocr.r
fiocraseuara B AuceprauuoHHn, rpyA ueJr e Aa ce cb3AaAe r.r nphnoxn o6o6ueH

Au:aftu H apxureKTypa Ha reoperurrHo o6ocuoeaua cHcreMa or B3aHNrocBbp3aHH

KoMyHt4K14paulu opaHxepun. 3a nocruraHero Ha ra3r4 qen ca onpeAeneHH oSexrnauure
reHfeHunl.r B opaH)Kepuiisoro flpoH3BoICTBo. r\{oAexupaHo e peuenHe v e H3rpaAeHa
reoperuqHo oSocuoeaHa apxnTeKTypa 3a cBbp3aHH opaHxepuH. c uer Koi\4yHHKauH, t4

H',lrpaxAaHe Ha npeBaHrHBlrH t\,repKH, npoBeAeH e eKclepr4MeHT c yt\{a[eH Mol]en Ha



AeilcrBauta opaHxepxfl. u3rro,'r3BaH e OoKyc rpyna (Focus group) MeroA 3a oueHKa v aHanv3

Ha pilcKa fi ca flpernoxeHH MHo)KecrBo MeroAri 3a oueHKa Ha rcu6epcurypHocrra.
Cquran, qe loKTopaHTT,T ce e cflpaBun ycfleuHo c nocraBeHnTe ueJrx v 3alaqv B

rlilCeprauHol-rHH, l'p)'jl il oueHqBaM [o,'lo)l{HTe,lHo flonyqeHHTe pe3ynrarH.

4, HayuHu ululm HayqHo-[pr.rJIo?I(HI{ tlpltHoclt Ha AHceprauHoHHIrfl TpyA

B ;luceprartiloHHH, TpyA ca $opnry,rupauu 4 mayuHtl, 5 HayqHo-rpHloNHtt u 5

I pil.]ro)riH r.r Il pH Hoca.

OueHqeaNa npHHocure Karo AocrarbrrHh 3a Ipncr,xAaHe Ha o6pa:oBare,'rHara H HayLIHa

CTeneH ..r1Oxtop".
Clrsrapr. qe pe3),nraruTe ca ocHoBHo JrHrrHo 4eno Ha KaHAHAara.

5. flpeqeHrca ua ny6,rumauilnre tro ArlceprauuoHHIIfl TpyA
llo"ryueHnre pe3ynrarH npu r43rorBflHero Ha AucepraunoHHur rpyA ca orpa:eHu e 5

ny6,rnrcaLluu. ErHa or ny6,rurcarluure e HHAeKcHpaHa e Crconyc.

flpegc'raneuure ny6rnKauHH HaAXBbpnflT M14HHMzrJrrHHTe HayKoMerp14trHH noKa3arerH,
nocoHeHr{ s [1pasu,rHurca Ha TV-Co$ur :a npugo6usaHe Ha HayLIHH cre[eHh.

6. MHeunR, rrpeflopt,Kr,r u 6e,rexrn.
f{nceprauuoHHuflr rpyA e Ao6pe o$opneH cbr},pxarenHo u rpaQuqHo, Karo HrKoH

CTH.TIOBH HeTOqHOCTH CL,Nl CtlOAe,qHna C IOKTOpaHTa.

Cnope4 MeH npilHocure6uxa Mouru p.a6tg.at oKpynHeHu
flo:eo,rssaNa cv Aa flpeflopr,qaM Aa npoAbnx(Lt rurcneilBaHtrra cr4 B Ta3H nepcneKTHBHa

o6lacr. rcaro ny6-nuKyBar crarvLl e perfeprapaHH B cBeroBHara Mpexa v3AaHVfl.

3,{KJK)LIE,Htr4E

flo oruorrreHile Ha flpoueAypara 3a nprAo6heane Ha o6pa:oearerHara H HayqHa

creneH ...qorcrop'', r\,rar. HLrx. I{rrcep A"rraHoe -fxos rr3rrr,JrHrrBa u3ucKBaHIrf ra Ha

3PACPE n flpanu,rurrx 3a ycJroBuflTa H peAa:a npu4o6nBaHe Ha HayqHrr crefleHu n TY-
Cot[un. Haymoir.rerprrrrrrHTe noxaiare"ru ltpeBr{rxaBar seo6xoArrMure tlparoBe za

npu.IoSneaue Ha o6pa:oBare,THara H HayqHa cre fleri ..Aonrop".
[4:lsr,pureuara ']HaqHle-rua no oSeu il cbrbp)r(aHHe H3cJ'reroBare,tcKa pa6ora H rrocrr4r-rlarfiTe
Hayqrro-npH"rro)Knr.r npHrroc,r MH AaBar ocHoBaHHe Aa npenopblraM Ha Flayvuoro )KypH IIa
rrpl{cr,,lrr }ra Nraf. nnx. tr'Ltmep A"rrauos flxos o6pa:oeare,.IHara H uayqgl crefleH
<(AOKTOp)) B Ha[paBJrenUe 5.3 ,,KOUyUUTaUUOHHa H KOMnTTbpHA TeXHHKa", HayqHa

cneuilzIJ'rHocr,rAnromarl{3IIpaHlr cucreMrr:a o6pa6orma Ha uuQopnraqr{fl u ytrpaBreHue"

I 8.04.2024 r Ct,crasfi,,r

Aorl,a-p tt ux. I-a,rq flae,.loga
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STATEMENT

on a dissertation work
for the acquisition of an educational and scientific degree "Doctor"

prof-essiorral d irection 5.3 Com m u nication and com puter en gineering
scientiflc specialtl, Automated systems for information processing and management

Author o1-the dissertation: M.Sc. Eng. Ilker Altanol' Yahov

Dissertation 'l-opic: Exploring the possibilities of developing an architecture for
data processing in the industry of next generation

Scierrtiflc supervisors: Prof. Dr. Eng. Roumen Trifonov and Assoc. Prof. Dr. Eng.
Andrey Elenkov

Mcnrbcr of thc Scientiflc Jury: Assoc. Prof. Dr. Eng. Galya Veselinova Pavlova, TU-
Sofia

l. Relevance of the problem
Tlie author presents an innovative managernent and decision-nraking strategy in a

greenlrouse svstem using Industry 4.0 principles. Optirnization models take into account the
tuncertaintl ol renewable energies, loads and weather forecasts. A new ideology for collecting,
storing and processing infonnation is presented, based on a unified system of connected and
communicating Lrnits, which allows the construction of a set of preventive measures.

The researched issues are qLrite relevant as the specifics and challenges of agricultLrral
production are exatlined and nerv technologies for autorlation. data analysis and predictive
rnodeling are applied in order to optimize crop prodLrction in a dynamic environnrent and
charrging rnarket requ irements.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material
The overvierv analysis of problems and changes in risk factors r.vas made on the basis of

89 literarr sources irr [-atin. It covers a wide range of topics including sensor technologies,
control s)'stetrs. data analysis, communication protocols and optimization algorithrns related to
qreenhouse atttonration. The novelties and technological solutions that are applied in
greenhottse prodLrction are studied. As a result of summarizing the achievements and critical
evalttatiott of the existing approaches, the aim and tasks of the dissertation rvork were
formLrlated. I consider the choice of sources correct and that the doctoral student knolvs how to
make an analltical interpretation of the literature used.

3. Correspondence of the chosen research methodology:rntl the set goal and tasks of
the dissertation with the contributions achieved-fhe goal set in the disserlation rvork is to create and implement a seneralized design

and architecture of a theoretically grounded system of interconnected comrnunicating
greenhouses. To achieve this, the objective trends in greenhouse production were determined, a
solution u'as tnodeled and a theoretically groLrnded architecture was built fbr connected
greenhottse s. rr,'ith the airn of communicatiorr and the construction of preventive rleasures, an
experitnent u'as cclrrdttcted rvith a reduced model ol'an operating greenhouse, a Focus group
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was Llsed ) risk assessment and analysis method, and numerous cybersecurity assessment

methods have been proposed.
I believe that the doctoral student successfully coped with the goals and tasks set in the

dissertation work and I positively assess the obtained results.

1. Scientilic and/or scientilic-applied contributions of the dissertation work
Irr the dissertation.4 scientifrc,5 scientific-applied and 5 applied contributions are

fbrmulated.
I assess the contribLrtions as sLrfficient to award the educational and scientific degree

"doctor".
I think that the results are mainly a personal affair of the candidate.

5. Evaluzrtion of publications on the dissertation work
The results obtairred dLrring the preparation of the disserlation work are reflected in 5

publications. One of the pLrblications is indexed in Scopus.

The presented pLrblications exceed the minimurn scientific metric indicators specified in

the Rr,rles of TU-Sotra fbr the acquisition of scientific degrees.

6. Opinions, recommendations and notes
The dissertation lvorli is well-fornred in terms of content and graphics, and I have

shared some stylistic inaccuracies rvith the doctoral student.
I thinl( the contributions could be more precised and generalized.
Ir.vor-rld lihe to recorrmend that he continue his research in this prornising field by

publishing articles in peer-reviewed journals.

COLCLUSION

Regarding the procedure fbr acqlriring the edLrcational and scientiflc degree "doctor",
Mag. Eng. Ilker Altanov Yahov fLrlfills the requirements of Law on the Development of the
Academic Staff of the Republic of Bulgaria and Regulations for the conditions and
procedure ltrr acquiring scientific degrees at TU-Sofia. Scientific metrics exceed the
necessary thresholds tbr obtaining the edr-rcational and scientific degree "doctor".

The research rvorl< carried out, which is significant in terms of volume and content. and
the achieved scientillc and applied contributions give nre the reason to recornmend to the
Scientilrc.lLrrv to arvitrd the M.Sc. Eng. Ilker Altanov Yakhov the educational and
scientitic tlegree "doctor" in direction 5.3 "Communication and computer engineering
scientiflc specialtl, Automated systems for information processing and management.
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r8.04.2024 Member of scientific jLrry

.t'
Assoc. Profi'Galya Pavlova
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