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BbpPXY AUCEPTALMOHEH TPY ]
3a npuaoOuBaHe Ha oOpazoBaTesiHa U HayuHa cTeneH ,,JlokTop®
npodecuonanto HanpasieHue 5.3 KomyHHKAUMOHHA H KOMIIOTHPHA TEXHHKA
Hay4Ha CrelnalHocT ,ABTOMATH3HPAHH cHCTeMH 32 00paboTka Ha uHdopvanus 1
ynpasJieHue*
ABTOp Ha JIcepTallMOHHUs Tpy1: Mar. nuzk. Miakep Antanos SIxos
Tema Ha AucepTalMOHHUS TPYI: ,V3ciae1BaHe HA Bb3MOKHOCTHTE 3a pa3paboTBaHe
Ha apxuTeKTypa 3a oOpaboTka Ha HHPOpMAuus B HHAYCTpHsITA OT cJe1Baulo
noKoJeHHe"
Hayunn purosoautenu: Ipod. a-p nux. Pymen Tpudonos u Jlou. a-p nnk. Anapei
Enenkos
Unen na Hayunoto xypu: aou. a-p uuak. Fans Beceannosa Ilabaosa, TY-Codus

1. AKTyaJHOCT HA pa3paboTeHusl B IHCEPTAUMOHHHS TPYA npodiiem

ABTOPBT Mpe/ICTaBs MHOBATUBHA CTPATErus 3a YNpaBJIEHWE W B3E€MaHE Ha pelleHHUs B
cucTeMa OT opamiKepuu, u3nosssaiiku npuHuunure Ha Muaycrpua 4.0. OnTuMU3aUMOHHUTE
MOJIE/IM  OTUMTAT HeEoMpeaeleHoCTTa Ha Bb30OHOBSEMUTE €HEpruM, HaroBapBaHusTa W
METEOPOIOrHUHKWTE NporHo3u. [lpeacraBeHa e HOBa Me00OrUs 3a ChbOMpaHe, CbXpaHeHue u
oOpaboreare Ha uHpopmalus, Ha 6a3aTa Ha elMHHA CUCTEMA OT CBBP3aHM M KOMYHHUKHpALX
€IMHULIM, KOETO NMO3BOJIABA H3rPAKAAHETO HA HAOOP OT NMPEBAHTUBHU MEPKH.

Mscnenpanara npobiemMarika € akTyasiHa, Thil KaTo ca pasrjelaHu crieuuGukuTe H
MpeJM3BUKATE/ICTBATA HA arpapHOTO MPOM3BOACTBO M Ce MpuJaraT HOBMTE TEXHOJIOTMH 3a
aBTOMATHU3allis, aHajiW3a Ha JAHHW W TPOTHO3HOTO MOJE/NMpaHe C LeJ ONTUMU3MpaHe
MPOM3BOJACTBO HA KYyJTypu B JMHAMMYHA OKOJHATAa Cpejla M NPOMEHALLM C€ Ma3apHu
M3UCKBAHMUSI.

2. Crenen Ha Mo3HABaHe CbCTOSIHHETO Ha MpobJemMa M TBOpPYeCKa MHTepHpeTauus
HA JUTEepaTypPHUS MaTepual
OG30pHUAT aHaIu3 Ha NpoOAeMUTE U U3MEHEHHUATA HA PUCKOBUTE (haKTOPH € HarpapeH
Ha Oazara Ha 89 AuTepaTypHHM M3TOYHMUM Ha JlaTUHMUA. ToH oOXBalla LUMPOK CHEKTBHP OT
TeMM, BKJIIOUMTEIHO CEH30pPHM TEXHOJIOTMM, CMCTEMM 3a YNpaBjeHWe, aHajlu3 Ha JaHHH,
KOMYHUMKAlIMOHHHU NPOTOKOIN U alTOPUTMH 3a ONTHMHU3ALIMA, CBbP3aHU C aBTOMAaTU3aLMsATa Ha
opanepuuTe. M3cneaBaHUTe ca HOBOCTUTE M TEXHOJIOTHYHUTE pELLEHUs, KOUTO ce npuaarat
B OpaH)KepUIHHOTO MpOU3BOACTBO. B pesynraT Ha o6oblaBaHe Ha MOCTUIKEHUATA U KPUTHUHA
OlleHKa Ha CbILECTBYBALIMTE MOAXOAM ca (GOpPMY/IMpaHH LedATa M 3ajaydTe Ha
aucepraurMonHus Tpya. Cmstam u300pbT Ha M3TOYHUUMTE 3a NMpPaBUJIEH M Y€ JOKTOPAHTBHT
yMee J1a 1paBu aHaIMTHYHA HHTEpNpeTaLus Ha U3M0J13BaHaTa JuTeparypa.

3. CborBercTBHE HA H30paHATA METOAMKA HAa HM3CJeIBAHE M IOCTaBeHATA LeJd H
32144 Ha IHCePTALHOHHUS TPY/ € NOCTHIHATHTE NPHHOCH
[ToctaBenara B AMCEpTaLMOHHMS TPy Lel € Aa ce Cb3Aane M Mpuioku 0600LIeH
AM3allH WM apXUTEKTypa Ha TEOpeTMYHO OOOCHOBaHAa CHUCTEMa OT B3aUMOCBbp3aHU
KOMYHUKHMpALLM OpaHKepuH. 3a MOCTUraHeTO Ha Ta3M Lea ca OofnpejeseHn OOEKTHBHUTE
TCHJCHIIMU B OpPaHKEPUHHOTO TPOU3BOACTBO, MOJEIMPAHO € pelleHHe W € u3rpajaeHa
TEOPETMYHO O0OCHOBAHA ApPXMTEKTYpa 3a CBbP3aHWM OpPAHIKEPUM, C LEJl KOMYHUKALMUSA M
U3rpakJaHe Ha MpPEeBaAaHTUBHU MEpKHM, TMpOBEJEH € eKCMEePUMEHT C yMajeH MOJe]l Ha



JeiicTBalia opankepus, nanoassan e Pokyc rpyna (Focus group) MeToa 3a OLeHKa U aHan3
Ha pUCKa M ca MpeIoKeHH MHOXKECTBO METO/IM 3a OLIEHKA Ha KUOEPCUTYPHOCTTA.

CuuTaM, 4e JOKTOPAHTHT CE € CMPaBWJ YCMELHO C MOCTABEHUTE LEAU M 3ajavd B
ANCEPTALIMOHHUS TPY/L ¥ OLEHSBAM MOJOKHUTENHO MOJYUEHUTE PE3YITATH.

4. Hay4nu u/njin HAYYHO-NPHJIOKHU NPHHOCH HA ANCEPTALMOHHMS TPY]
B auceprauvonuus tpya ca (GopMmyaupaHd 4 HayuHM, 5 HayuyHO-NPUIOKHM M 5
MPUJI0KHHU MPUHOCA.
OueHsBaM MPUHOCKTE KaTo JIOCTaThYHHU 32 MPUCHXkKAaHe Ha oOpa3oBarTe/HaTa U Hay4YHa
cTerneH ,,JJOKTop™.
Cwmgram, ye pe3yaTaTUTe ca OCHOBHO JIMYHO /€10 Ha KaHAuaaTa.

5. Ilpeuenka Ha nyOJMKAUMHUTE O AUCEPTAUHOHHUS TPYA,
[Tonyuenure pe3yaTaTd Mpu M3rOTBSHETO HA JUCEPTALMOHHUA TPYA €a OTpa3eHU B 5
nyonumkauuu. Eqna ot nyOnukaumuTe € uHAeKkcupaHa B Ckoryc.
[IpencraBeHuTe nyOnMKaUMK HaAXBbPAAT MUHUMAIHUTE HAYKOMETPUUHM [10Ka3aTellu,
nocouenu B [1paBunnuka Ha TY-Codus 3a npuaobuBaHe Ha HayUHHU CTENEHH.

6. MueHusi, IpenopbKH U DCJIEKKH.
JlucepTauvoHHUAT Tpya € Ao0pe odopMeH CbABPXKATENHO M rpaduuHO, KaTo HSIKOM

CTHJIOBH HETOYHOCTH CbM CIIOAEC/IUIIa C JOKTOpaHTa.

Cnopen MeH npuHocuTe 6Mxa MOriu Aa 6bAaT OKPYMHEHH
[To3BoasiBaM cu Ja npernopbyam Ja MpOAbIKM M3CJIEABAHUATA CU B Ta3W MeEpPCrneKTUBHA
obnact, kato nyOaUKYBaT cTaTUU B peheprpaHy B CBETOBHATA MpesKa U3AaHHS.

3AKJIIOYEHHUE

[To orHOwleHMe Ha npoueaypara 3a npuaoOMBaHe Ha oOpa3oBaTefHaTa W HayuyHa
cTeneH ,,JJOKTOp™, Mar. HWxK. Makep AnaranoB SIXxoB M3NbJHSIBA HM3HMCKBAHUSITA HaA
3PACPDB u IlpaBu/jiHuK 3a ycJI0BUSITA M peaa 3a Npuao0MBaHe HA HAYYHHU cTeneHu B TY-
Copusi. HaykomeTrpuuHuTe mnoka3aTeJu NpeBHIIABAT He0OXO0AMMHTE mnparoBe 3a
npujao0uBanHe Ha oOpazoBaTe/iHaTa U Hay4yHa CTerneH ,, JOKTop™.

M3pbplueHaTa 3HauuTenHa no od0emM U CbAbpIKaHUE M3ciaeaoBaTencka padora U MOCTUrHATUTE
Hay4yHO-NPUJIOKHU MPUHOCK MW JaBaT OCHOBaHWE Ja npernopbyam Ha HayuHoTO ypu aa
npucban Ha mar. nHK. Hakep AaranoB SIxoB oOpa3oBaTe/iHATA M HAy4yHa cCTened
«10KTOp» B HampasJjenue 5.3 ,,KoMyHHUKAaUHMOHHA M KOMIIOTbPHA TeXHUKA”, HayuHa
CreLHanHocT ,,ABTOMATH3HPAHH CHCTEMH 3a 00paboTka HAa HHpOpMaNUs U yHpaBiaeHue*

18.04.2024 r. CocTaBun:
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STATEMENT

on a dissertation work
for the acquisition of an educational and scientific degree "Doctor"
professional direction 5.3 Communication and computer engineering
scientific specialty Automated systems for information processing and management

Author of the dissertation: M.Sc. Eng. Ilker Altanov Yahov

Dissertation Topic: Exploring the possibilities of developing an architecture for
data processing in the industry of next generation

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

Member of the Scientific Jury: Assoc. Prof. Dr. Eng. Galya Veselinova Pavlova, TU-
Sofia

1. Relevance of the problem

The author presents an innovative management and decision-making strategy in a
greenhouse system using Industry 4.0 principles. Optimization models take into account the
uncertainty of renewable energies, loads and weather forecasts. A new ideology for collecting,
storing and processing information is presented, based on a unified system of connected and
communicating units, which allows the construction of a set of preventive measures.

The researched issues are quite relevant as the specifics and challenges of agricultural
production are examined and new technologies for automation, data analysis and predictive
modeling are applied in order to optimize crop production in a dynamic environment and
changing market requirements.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literary material
The overview analysis of problems and changes in risk factors was made on the basis of
89 literary sources in Latin. It covers a wide range of topics including sensor technologies,
control systems, data analysis, communication protocols and optimization algorithms related to
greenhouse automation. The novelties and technological solutions that are applied in
greenhouse production are studied. As a result of summarizing the achievements and critical
evaluation of the existing approaches, the aim and tasks of the dissertation work were
formulated. I consider the choice of sources correct and that the doctoral student knows how to
make an analytical interpretation of the literature used.

3. Correspondence of the chosen research methodology and the set goal and tasks of
the dissertation with the contributions achieved

The goal set in the dissertation work is to create and implement a generalized design

and architecture of a theoretically grounded system of interconnected communicating

greenhouses. To achieve this, the objective trends in greenhouse production were determined, a

solution was modeled and a theoretically grounded architecture was built for connected

greenhouses. with the aim of communication and the construction of preventive measures, an

experiment was conducted with a reduced model of an operating greenhouse, a Focus group
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was used ) risk assessment and analysis method, and numerous cybersecurity assessment
methods have been proposed.

| believe that the doctoral student successfully coped with the goals and tasks set in the
dissertation work and [ positively assess the obtained results.

4. Scientific and/or scientific-applied contributions of the dissertation work
In the dissertation, 4 scientific, 5 scientific-applied and 5 applied contributions are
formulated.
| assess the contributions as sufficient to award the educational and scientific degree
"doctor".
[ think that the results are mainly a personal affair of the candidate.

5. Evaluation of publications on the dissertation work
The results obtained during the preparation of the dissertation work are reflected in 5
publications. One of the publications is indexed in Scopus.
The presented publications exceed the minimum scientific metric indicators specified in
the Rules of TU-Sofia for the acquisition of scientific degrees.

6. Opinions, recommendations and notes
The dissertation work is well-formed in terms of content and graphics, and 1 have
shared some stylistic inaccuracies with the doctoral student.
| think the contributions could be more precised and generalized.
I would like to recommend that he continue his research in this promising field by
publishing articles in peer-reviewed journals.

COLCLUSION

Regarding the procedure for acquiring the educational and scientific degree "doctor",
Mag. Eng. Ilker Altanov Yahov fulfills the requirements of Law on the Development of the
Academic Staff of the Republic of Bulgaria and Regulations for the conditions and
procedure for acquiring scientific degrees at TU-Sofia. Scientific metrics exceed the
necessary thresholds for obtaining the educational and scientific degree "doctor".

The research work carried out, which is significant in terms of volume and content, and
the achieved scientific and applied contributions give me the reason to recommend to the
Scientific Jury to award the M.Sc. Eng. Ilker Altanov Yakhov the educational and
scientific degree "doctor" in direction 5.3 "Communication and computer engineering
scientific specialty Automated systems for information processing and management.
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