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CTAHOBMUIILIE

ABTOp Ha IMCEPTALMOHHNS TPy/: Mar. unx. Miakep Antanos SIxos

Tema Ha nucepraumonnmns Tpyn: M3ciieNBaHe Ha BB3MOKHOCTHTE 3a pa3paGoTBaHe Ha
apxuTeKTypa 3a 06paborka Ha MH(OPMALKS B HHAYCTPUATA OT CJIEABAIIO MOKOJIEHHE
IIpodecnonanno nanpasienue: 5.3 KoMyHHKaLUNOHHA M KOMITIOTBPHA TEXHHKA

Hayyna crneunannoct: ApTomartmsupamyu cucremu 3a o6paGoTka Ha MHGpoOpMauus
yIIpaBJIeHHE

Unen Ha Hay4Ho xypu: ITetko Xpucros ITeTkos, 1.T.H., npodecop

1. Axkryannocr Ha pa3paGoTBaHus B JMCEPTALMOHHHS TPYA
npoodsem

JucepTauvoHHUAT TPyl € [OCBeTeH Ha UM(POBM3ANMATA M AaBTOMATH3ALMATA B
OpaHXEPUHHOTO 3eMee/ne, KOUTO MMAT 3a IeJ [OBHIIABAHE HAa NPOU3BONHMTEIHOCTTA,
ONa3BaHE HA PECYPCUTE U IIOCTUIAHETO HA YCTOMYMBOCT B 3eMenenneto. OUepTaBaIumsarT ce
IpoGieM ¢ HEOCTHTa Ha XpaHH B CBETOBEH Mallal I0Ka3Ba, 4e AMCEPTALHOHHHMAT TPy e
aKTyaJIeH, a IOJIy4YeHUTe B HEro pe3yaTaTH MoraT Ja ca M3KIIOYUTEIHO IOJIEe3HH 3a
IpaKTHKATa.

2. Crenen Ha MO3HABAHE HA CHCTOSIHMETO HA NPodaema

Ot npencraBenus QMCEPTAalOHEH TPY/ Ce BHK/A, Ye aBTOPBHT HMa CEepHO3Ha MOATOTOBKA B
obiacTTa Ha MHQOPMALMOHHHUTE TEXHOIOTHH, KOETO Ce IEMOHCTPUPA OT HalpaBeHUs B Tpyna
KOMIIETEHTEH 0030p M aHalu3 Ha ChBPEMEHHHTE PCIUeHHs B 00JacTTa Ha OpaHKepHiHATa
aBToMaru3auus. Hampasenu ca Hskonko nyOnMKanMM 10 TemaTa Ha KOH(EPEHIMH C
MEKIYHApOIHO ydacTue. B muceprammonnus Tpya ce uurupar 92 paboT Ha aHIIHIACKH €31K,
KO€TO II0Ka3Ba, Y€ aBTOPHT € 3aIl03HaT J00pe ¢ U3CIeqBaHuATA B [aieHaTa 00IacT.

3. CuorBercTBHe Ha u30paHaTa MeTOAUMKA HA M3CAeIBAHE U
NoCTaBeHaTa Iesl M 3aJa4Yd Ha JAMCePTAIMOHHHMS TPYX C NMOCTHTHATHTE
NPUHOCH

Bb3 ocHOBa Ha M3bpIIEHNs 33/bJI00YEH aHATN3 HAa OOEKTHBHUTE TEH/EHLMH B U3CIIEABAHMUTE
aClleKTH Ha OpPAHXKEPUHHOTO TIPOM3BOICTBO, ca (OPMYIMpAaHM peaMLA TPUHIHMITHHA
TI0JIOXKCHHM ST, KOUTO OCUTYPSIBAaT U3IIbJIHEHUETO Ha IIOCTaBEHUTE 3a0a4u. CMATaM, Ye e HaIuLe
HEOOXOIMMOTO CHOTBETCTBHE MEXKIy IOCTABCHUTE LENH M IOCTHCHATHTE PE3YJITATH B
JAUCEPTALMOHHUS TPYL.

4. OCHOBHHM HayYHH U HAYYHONPUJIOKHH IPHHOCH

IIpunocuTe Ha kanaMaaTa ca ¢ HaydeH (4 Oposi), HayYHO-TIpUIOKEH (5 Gpost) K npuiaoxe (5
Opost) xapakrep. Kato no-chiiecTBeHy HaydHH IPUHOCH MOTAT [a Ce OTOENEKAT Ch3IaBAHETO
Ha OOIIM MOJEIN 32 M3rPAKIaHe M yIPABJICHHE HAa aBTOMATU3HPAHH OPAHKEPHITHH CHCTEMH,
KaKkTO WM MPEUIOKEHATa CTpaTervs 3a IUIAHMPaHe Ha CHepruifHara OpamkepuiHA cHUCTeMa,
OCHOBAaHA HAa MOJIETHOTO NpPEANKTHBHO yrpasieHue. Karto ChIIECTBEHN HAyYHO-TIPUIIOKHH



IPUHOCH TPsAOBa Ja OTOeNe)aT MICHTHQUUMPAHETO Ha CIOXHOCTTA HA YIPABICHHETO Ha
ABTOMATH3MpaHa CHUCTEMA, B T.Y. DA3NO3HABAHE HA HEIMHEHHOCTUTE B CHLOTBETHUTE
AVHAMUYHH  CHCTEMM W [PEJOCTABIHETO HAa MONENM M MOAPOOHM MpoLEnypH 3a
TIPUTIOKMMOCTTa Ha CTpAaTeTMUTE 3a aBTOMaru3auus. KaTo BaKHM NPUIOKHH MPUHOCH
OTOeNIA3BaM NPEIOKEHATa CUCTEMA, BKIIOYBALIA Ch31aBaHeTo Ha MpeKa 0T aBTOMaTU3HPAHH
OpPAHKEPHH, KOUTO Nd KOMYHMKHPAT IOMEXIY CH, KAKTO M MPEACTABEHUTE NPAKTHYECKHU
PCIICHAS CBBP3AHH C MPUIIAraHETO Ha aBTOMATU3UPaH KOHTPOJI, BKITFOUHTENIHO CHOOPaKeHNs
3a peaKiys B pEaTHo BpeMe, M300p Ha IIaThopma ¥ OrpaHHYCHHUs Ha XapIyepHUTE CHCTEMH
M C3ULUTE 3a NporpaMupane. 1o TakbB HaYMH B JMCEPTALUOHHHS TPYH € NMOCTHTHAT €IUH
MHOT0 100bp Gananc MeX.Iy IONy4eHUTE TEOPETHUHM PE3yITAaTH M TAXHOTO IPUIOKEHHE B
IIPaKTHKATa.

5. Ilpenenka Ha MyOJMKAIMMTE 0 AMCEPTAUMOHHHAS TP/

Io nuceprauvoHHMs TPy ca HampaBeHH 5 MNyOGNMKAUMM, KOUTO ca IPEICTaBeHU Ha
MEX/Ty HapOIHH KOH(epeHurn y Hac. [TybuKalunTe [o AMcepTaMoHHIS TP/ Ca AOCTATHYHO
CHIIbPKATEIIHU U NIPEACTABUTEIIHH.

6. MHenus, NpenopuLKM M 3a0e/1e5KKH

Huncepraunonnata pabora npasn MHOrO 106pO BrEYATICHHE ¢ OTIMYHOTO BIAgecHE Ha
ChbBPEMEHHHUTE METOAH 34 daBTOMaTHU3alug u l/lH(p()pM‘dI[l/IOHHHTe TEXHOJIOTHH, KOETO € aajio
BBL3MOMHOCT Ha JOKTOPAHTA J1a MOJIyYH HOBH pe3ynTaTd. Hamam culiecTBeHn 3a6eeKKY KbM
paborara.

7. U3nbjaHeHue Ha HAYKOMETPUYHUTE U3UCKBAHUSA

JexnapupaM H3IBIHEHUETO HA HOPMATUBHHUTE H3MCKBAHHUA 110 OTHOILCHHE Ha HaI[OHAJHUTE
1 MHCTUTYTCKUTEC HayKOMETPHUYHM JaHHMU 3a 00macT ,,5. TexHuyeckn Hayku* 3a mpugobuBane
Ha o0pa3oBaTe/lHaTa M HAy4HA CTETEH ,,IOKTOP® IO rpyIa IoKa3aTeau KakTo ciensa: A = 50
T.; I' =50 T. [Ipn Heo6xomumu 80 T. ca u3mbaHeHH 100 T.

3AK/IIOYEHUE

B®3 ocHOBa Ha 3HaunMuTE TIPHHOCH B TPYAOBETE HAa KaHJMIaTa U HEero,mara ycneurHa
Hay4YHO-HU3CJIEJOBaTEICKa Z[CﬁHOCT, CH TIO3BOJIIBAM Ja TIpEIJIoKa Ha VBaxkaeMoTo Hay4YHO

KYpH Jia TIpUCBAM Ha Mar. uHX. Wikep Anrtanos SIxo obpasoBarenHara M HaydHa CTelleH
»LOKTOp".

10.04.2024 r. YreH nHa xypuro:
/mpod. a.T.H. [Terko ITeTkos/



STATEMENT

on dissertation thesis presented for 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 processing architecture

Scientific direction: 5.3 Communication and Computer Engineering

Scientific specialty: Automation Systems for Information Processing and Control

Member of the Scientific Jury: Prof. Petko Hristov Petkov, DSc

1. Actuality of the dissertation thesis

The dissertation is dedicated to digitization and automation in greenhouse agriculture, which
aim to increase productivity, conserve resources and achieve sustainability in agriculture. The
looming problem of food shortages on a global scale shows that the dissertation work is
relevant, and the results obtained in it can be extremely useful for practice.

2. Level of knowledge of the problem state

The presented dissertation shows that the author has serious training in the field of
information 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 with international participation. The dissertation cites 92 works
in English, indicating that the author is well versed in the research in the given field.

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 formulated that ensure the
fulfillment of the set tasks. I believe that there is the necessary correspondence between the
goals set and the results achieved in the dissertation 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 for the construction and
management of automated greenhouse systems, as well 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 automated system,
including recognizing non-linearities in relevant dynamic systems and providing models and
detailed procedures for the applicability of automation strategies. As important applied
contributions, I note the proposed system, including the creation of a network of automated
greenhouses that communicate with each other, as well as the presented practical solutions
related to the implementation of automated control, including considerations of real-time



response, platform selection and limitations of hardware systems and programming
languages. In this way, a very good balance between the obtained theoretical results and their
application in practice has been achieved in the dissertation work.

3. Assessment of the dissertation publications
Five publications were made on the dissertation work, which were presented at international

conferences in our country. The publications on the dissertation work are 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 modern
automation methods and information technologies, which has enabled the doctoral student to
obtain new results. [ have no significant comments on the work.
7. Fulfilment of the minimum state criteria
I declare the fulfillment of the normative requirements regarding the national and institute
scientometric data for the field 5. Technical Sciences" for the acquisition of the educational

and scientific degree "doctor" according to a group of indicators as follows: 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. Ilker Altanov Yahov the educational and scientific degree “Doctor”.

10.04.2024 Jury member:

/Prof. Petko Petkov, DSc/



