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AI,IceprarIHoHeH TpyA aa npugo6uBaHe Ha o6pasonarelHara H HayrtHa creneH ,,4oKrop..

Aarop Ha AHceprauHoHHH, rpyA: Mar. nnx. Illxep AJlranos ^ffxon
Teua sa Auceprarl[oHHurr rpyA: LllcreAsaHe Ha Bb3MoxHocrHTe :a pa:pa6orBaHe Ha
apxlrrelffypa:a o6pa6orKa Ha unQopnraquf, B r{HAycrprrflTa or cJreABarrro rroroJreHrre
ilpoQecnouaJrHo HanpaBJreHr.re: 5.3 KorrryuuKarluoHHa r.r KoMnrorbpHa rexHr,r1a
HayvHa cflerluiurHocr: Arrouarn:upaxu cHcreMH 3a o6pa6orxa Ha nHsopuarlnr n
ynpaBJreHHe
rlleu ua HayqHo xypn: flerxo Xpzcron flerxon, A.r.H., upoQecop

1. Amrya.nHocr Ha
npo6nervr

pa3paooTBaHrrfl B ArrcepTaurroHHrrfl TpyA

AucepraquoHHllrr rpyA e [ocBereH Ha qnspoan:aquxra vt aBToMarr43aur{rra B

opanxepufinoro 3eMeAeJII,Ie, Kolrro HMar 3a IIeJr rloBlrrrraBaHe Ha rrpol,I3BoAgTeJrHocrra,
ona3BaHe Ha pecypcure H rlocruraHero Ha ycroftunrocr B 3eMeAenraero. OuepraBarqprrr ce
upo6leu c HeAocrllra Ha xpaHrl B cBeroBeH lraqa6 rroKa3Ba, qe AraceprarllroHHr{rr rpyA e
aKTyaJIeH, a nOIyqeHHTe B HerO pe3ynTaTH MOraT lA ca pI3KJIIOIILITeJIHO [OJIe3HH 3a
lpaKTI,rKaTa.

2. Crenen Ha rro3HaBaue Ha cbcroflHlrero Ha [po6reMa

Or npegcraBeHu, rl.{cepraul,roHeH TpyA ce BHxAa, rre aBTopBT r.rMa cepuo3Ha florroroBKa B
o6lacrra Ha nnQopuaIIHoHHI,ITe rexHoJrorr4ll, Koero ce AeMoHcrplrpa or HarrpaBeHuf, B TpyAa
KoM[ereHTeu o6:op H aHaJfit3 Ha ctBpeMeHHr4Te pe[reHr,r, s o6racrra Ha opaHxepufisara
aBTOMarH3arI?U. Hanpaneuu ca HrrKorrKo ny6lnxaqzu rro reMara Ha ronQepeHrlr.M c
Mex.qyHapoAHo yr{acrl,Ie. B gncep'raqaoq*vrfl TpyA ce rlnrr{par 92 paloru Ha asrnuficxu e3r.rK,
Koero noKa3Ba, rre aBTopbT e 3ano3Har 4o6pe c I,r3cneABaHHrra B AaAeHara o6lacr.

3. crornercrB[e Ha us6pauara MeroAr{Ka Ha rr3cJreABaHe rr
rlocraBeHara rleJr u 3aAarr[ Ha Ar.rceprarlnoHHHfl Tpyn c nocrHrHarHTe
rrpr.rHocll

Btg ocHosa Ha H3bpueHnr :agul6or{eH aHuurH3 Ha o6errusH}rre'reHAeHuvli,,4 B v3ate1BaHr,rre
acneKrr{ Ha opaHxepufiuoro rporr3BoAcrBo, ca Qoprvrynnpanu pe.qr,rqa npr.rHrlr.r[Hr,r
roroxeHld.f,, KoHTo ocllrypf,Bar I43rIbJIHeHuero Ha [ocraBeHuTe 3aAaqr,t. CMxraM, qe e HaJII{ue
ueo6xo4uvoro cborBercrBne Mexry [ocraBeHuTe rlen]r H nocrurHar]rre pe3ynraru B

Ar,r cepTaunoHH Hr TpyA.

4. OcuoeHll HayrrH[ lr Hayquo[plrJroxHlr [prrHoc]r

flpuuocrre Ha KaHAr{Aaracac Hayr{eH (4 6por), Hayr{Ho-nprnoxeH (5 6pox) n npranoxen (5
6pox) xapaxrep. Karo no-cblllecrBeHu HayirHu [p]rHoc]r Morar ga ce or6erexar cb3AaBaHero
sa o6ulu MOA€JIH 3a I'I3rpaxAaHe LI y[paBneHze Ha aBToMarrr3r.rpaHn opaHxepuituvt ctrcreMlr,
KaKTo Ir [peAnoxeHara crparerlrf, 3a rrnaHupaHe Ha eneprufiHara opaHxepnftua cucreua,
ocHoBaHa Ha MoAenHoro [peA[KTHBHo ynpaBJreH]re. Karo crulecrBeHh Hayr{Ho_npuJroxHn



npuHocH Tp.f,6Ba Aa or6erexar LIAeHTLI$uqlIpaHero Ha cJroxHocrra Ha ynpaBneHr.rero Ha
aBToMarH3ItpaHa cl4creMa, B T.q. pa3rlo3HaBaHe Ha nenznefigocrure B cborBeTHtlTe
AHHaMlrrtHr,r cHcreMu r{ [peAocraBrHero Ha MOAeJTI ra no4po6nH nporleAypH 3a
npllnoxl4Mocr"ra Ha crparerl4l,ITe 3a aBToMarv3a\ilfl, Karo aaxulr npunoxgr.r [pr4Hocg
or6erxssal'I [peAJloxeHara clrcreMa, BKrIoqBalIa ca3AaBaHero Ha Mpexa or aBToMarr43r,rpaHr{
OpaHXeplIlI, KOIITO Aa KOMyHI4KIIpaT IIOMexIy CI4, KaIOO u npeACTaBeHIITe npaKTLqeCKLI
peIxeHI4, cBBp3aHil c tlprlJlataHero Ha aBToMarv3vpa[ KoHTpoJr, BKJrrorIilTeJrHo cro6paxenur
3a peaKIIIrfl B peaJIHo BpeMe, u:6op Ha nnar$opMa Ia orpaHr.rr{eHr.r, Ha xapAyepHure cLrcreMr4
I4 e3LIqATe 3a [porpaMl,IpaHe. flo raxr,s HaqI4H B Auceprarl]IoHHt4f, TpyA e rlocrrrrHar e,qlrH
MHoro ao6lp 6alasc MexAy nonyqeH[Te reoperuqHu pe3ynrarr{ rr rf,xHoro nprrJroxeHrre B
I]paKr]rKaTa.

5. rrpeqen*a Ha [y6Jrr.rKarlurrre rro Arrceprarlrro'H]rfl TpyA

flo 4ucepraul{oHH}Is rpyA ca HanpaBeHr{ 5 ny6luxaqr4}r, Ko}rro ca npeAcraBeHu Ha
MexAyHapoAHu rouSepeH\uLry Hac. fly6nurauulare rro Alrcepraur{oHHprf, rpyA ca AocrarrqHo
cbAlpxaTenHpr A [peAcTaBuTeJrHH.

6. Mnennfl, rrperroptKlr n 3a6erexcKrt

flracepraquoHHara pa6ora npaBn MHor-o 4o6po Bner{arreHne c orrr,rr{Horo Bna/leeHe Ha
CT,BpelvIeHHI'rTe MeTorU'I 3A aBTOI\{aTI13allH, l{ raHtpoprvlaqnoHHriTe TexHoJlotl{[, KOeTO e Aiuro
BT,3NI0XHOCT Ha /rOKTOpaHTa.rla nonyqr,r HoBr{ pe3ynrarr.{. Hsnair.r crbrilecrBeHr,r :a6e.rexxu xr,lr
pa6orara.

7. llsnrrHenrre Ha HaynoMerpr,rrrHure n3r.rcrcBaHuq

.{ernapuparra I'I3rbJIHeH}Iero Ha HopMaruBHHTe r,r3r4cKBaHr.r.fl rro orHorrreHrce Ha Haut,roHiurHure
Ll ilHCTLITyTCKI,ITe HayKoMerpl,IrrHu AaHHkr :a o6lacr ,,5. TexHuvecKr4 HayKU.. :a npz4o6uaaue
ua o6pasonareJlHara u HayqHa creleH ,,goKTop" rro rpy[a rroKa3areJrr.t KaKTo cJreABa: A : 50
r.; I : 50 r. flpu neo6xo4zuu 80 r. ca ugnurHeHu 100 r.

3AKIIOqEHIIE

Br,g ocnoea Ha 3HalIHMIrre [prrHoc]I B TpyAoBere Ha KaH.uaAara ]r HeroBara ycnerxHa
HayqHo-I43cneAoBarencKa 4eiinocl clr no3BorlrBaM Aa npeAnoxa na Ysaxae1{oro HayrrHo
xypl'{ Aa rlpwcrAld Ha Mar. uux. I4lrep Arratroe -f,xon o6pa:oBareJrHara u HayqHa cre11eH
,,AoKrop".

10.04.2024 r. 9leu na xypuro
/npoS. g.r.u. flerxo llerxos/



STATEMENT
on dissertation thesis presented fbr obtaining the educational and scientific degree '.Doctor,'

Author of the dissertation thesis: Mag. Eng. Ilker Altanov yahov
Title of dissertation thesis : Exploring opportunities to develop a next-generation industry
information processin g architectu re
scientific direction: 5.3 communication and computer Engineering
Scientific specialty: Automation Systems fbr Information Processing and Control
Member of the Scientific Jury: Prof. petko Hristov petkov, DSc

1. Actuality of the dissertation thesis

The clissertation is dedicated to digitization and automation iu greenhouse agriculture, which
aim to increase productivity, conserve resollrces ancJ achieve sustainability in agriculture. The
loorning problem of food shortages on a global scale shows that the dissertation work is
relevant, and the results obtainetl in it can be extremely useflil for practicc.

2. Level of knowledge of the problem state

The presented dissertation shows that the author has serious training in the field of
intbrmation technologies, which is demonstrated by the competent overview and analysis of
modern solutions in the field of greenhouse automation. Several publications have been made
on the subject at conferences u'ith international participation. The dissertation cites 92 works
in English, indicating that tl'ie author is well versecl in the research in the given fielcl.

3. Relevance of the chosen research methodology to the dissertation
aim and problems

Based on the in-depth analysis of the objective trends in the investigated aspects of
greenhouse production, a number of principles have been fonnulated that ensure the
fulfillment of the set tasks. I bslievo that there is the necessary correspondence between the
goals set and the results achieved in the dissortation work.

4. Main contributions of the dissertation thesis

The candidate's contributions are of a scientific (4 pieces), scientific-applied (5 pieces) and
applied (5 pieces) nature. The creation of general models fbr the consh.uction ancl
management of automated greenhouse systems, as rvell as the proposed strategy for planning
the energy greenhouse system based on model predictive management, can be noted as more
significant scientific contributions. As essential scientific and applied contributions, they
should note the identification of the complexity of the management of an automatecl system,
including recognizing non-linearities in relevant dynamic systems and provicling models and
detailed procedures for tl, e applicability of autonration strategies. As important ipplied
contributions, I note the proposed system, including the creation of a nerrvork of automated
greenhouses that communicate rvith each other, as well as the presented practical solutions
related to the implementation of automatecl control, including ionsideratlons of real-time



response, platfonn selection and lirnitations of hardware systems ancl programrning
languages. In this way, a very good balance between the ottainecl theoretical resulrs and their
application in practice has been achieved in the dissertation work.

5. Assessment of the dissertation publications

Five publications were made on the dissertation work, which were presentecl at international
conf'erences in our country. The publications on the dissertation ,"oik ,r" sufficiently
substantive and representative.

6. opinions, suggestions and remarks to the dissertation thesis

The dissertation work makes a very good impression with the excellent mastery of moclem
automation methods and information technologies, which has enablerJ the docttral stuclent to
obtain new results. I have no signilicant commonts on thc rvork.

7. Fulfilment of the minimum state criteria

I declare the fulfillment of the notmative recluirements regarding the national and institute
scientometric clata for the field "5. Technical Sciences" for the acquisition of the educational
and scientit-rc degree "doctor" according to a group of indicators as lbllows: A: 50 points; D:50 items. With 80 items needed, 100 items have been completed.

Conclusions

On the basis of the significant contributions in the author works and taking into account her
successful scientific research, I afford myself to propose to the Honorable jury to award to mag.
eng. IlkerAltanov Yahov the educational and scientific degree .,Doctor,'.

10.04.2024 Jury member:

/Prof. Petko Petkov, DSc/


