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1. EKoJioriuHe OOGrpyHTYBaHHS ONTUMAJIbHUX IapaMeTpiB pOOOTHU ITYYHOTO OCBITJIEHHS TEIUIML HA OCHOBI MOJeJIi
POCTY POCJIMH

2. Environmental coupled multi-factor precise regulation and optimization for an artificial light plant factory based
on a growth model

Pedepar:

1. Inceprais nprucBg4YeHa BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TEXHIUYHOI MPO6I€eMH B rajlysi MexaHisauii ta
aBTOMaTu3allii ciZIbCbKOrOCoAapChbKOro BUPOOHUIITBA B CyYaCHOMY arpapHOMY BUPOOHUIITBI: po3po0i1ii
iHHOBaMi1HOi 6araTopakTOPHOi TEXHOJIOTIi TOYHOTO PETryJI0BaHHA Ta ONTHUMI3alii MiKpOKJiMaTy B TEIJIALISX
IITY4YHOTO OCBITJIEHHS 3 METOIO IIOKPAIIEHHSI KOMIIJIEKCHOTO BUKOPUCTAHHSI PECYPCiB Ta 3HUKEHHS CO6iBapTOCTi
IIPOMHUCJIOBOTO BUPOOHHUIITBA CiJIbCbKOTOCIIOAPChKUX KyIbTYP. 11l06 BiIMoBizaT BUMOraM €Hepro30epesKeHHs Ta
OXOPOHU HaBKOJIMIIHBOTO CEPENIOBUINA i HE 3aJIe’KaTU BiJl 30BHIIIHIX KJIIMaTUYHUX Ta 3€MeJIbHUX OOMEXKEHb,

HaMKpallyM BapiaHTOM € OyiBHMLITBO 3aBOAY 3 BUPDOOHULTBA POCJIVH 3i IITYYHUM OCBITJIEHHSIM Y 3aKPUTIl Ta



i3ospoBaHil Kamepi. [licyg ocmiIKeHb MU B3sJIM Ha cebe iHilliaTUBY 3allpONOHYBATH KOHLEILII Cy4aCHUX
OyIiBeJIbHUX TEIINLD Ta iHTeJIeKTyaIbHUX Oy[iBeJIbHUX TeIJIMIb, a TAKOK PEKOMEHAyBasu OyA4yBaTH 3aBOIH 3i
IITYYHUM OCBITJIEHHSIM Y MiCbKUX palioHax Ta OyayBaTH 6isbll MaclITabHi 3aBOIM iHTEIEKTyalbHUX OYiBeJIbHUX
TeIIALD AJ1s1 TOJIIMNIIEHHS OyAiBeJIbHUX XapaKTePUCTUK POCIIMHHUX 3aBO/IiB, 3a0€3[1e€4yl04Y TM CaMUM IIOCTiliHe
BHMKOPHUCTaHHS Ta JOBrOCTPOKOBE BUPOOHUIITBO Ta eKCIITyaTtalio. Miceka iHTenekTyasnpHa pabpuka poCivH - Lie
BHCOKOIHTEHCHUBHA Cy4acHa CUCTeMa CiJIbCbKOTOCIIOZAaPChKOT0 BUPOOHUIITBA, sSIKa MOXKe TIOCTiHO 3a6e3ledyBaTu
HaMOi/IbII CIPUSTIMBE CEPELOBULLE J1S1 POCTY POCJIMH i 1OCATaTH SIKICHOTO Ta €(peKTUBHOTO BUPOOHULITBA
POCJIMHHOI IPOAYKLII 33 JOIIOMOTOI0 TOYHUX METOMIB €KOJIOTIYHOIO PETyJIIOBAHHS, & TAKOXK MEXaHi3allii,
aBToMaruaalii, ouudpyBaHHs, iHTEEeKTY, iHgycTpianisalii Ta 3aBOACHKUX TEXHOJIOTIH. Bisnblie Toro, e MeTo[,
BHMPOOHHUIITBA MOXKE NIPUIHSTH OllepallifiHy MoJieJib "MiclieBe BUPOOHUIITBO, MicLieBi Ipojaxi”, besrnepepBHO
BHPOOJISIIOYM OPraHiyHy, 3€JI€HY, YMCTY, €KOJIOTIYHO YUCTY Ta CBDKY POCJIMHHY MPOAYKILIO IPOTSTOM YCbOTO POKY,
MIOKPAIIyl04YU piBeHb XXUTTS JI0J€i, 3abe3reuyodn 6e31eKy "0Bo4eBOro Komuka" Ta IpogoBosbyy 6e3neky. Le
Iy’Ke BaKJIMBO i 17151 cydacHoi YKpainy, i nisa Kutato, i HaBiTh 11714 BCixX KpaiH cBiTy. O6'eKT HOCiIpKeHHs - Teopii Ta
METOJY NI06Y0BU MOJIeJIEN POCTY POCJIMH Ha OCHOBi aJIFOPUTMIB IJIMOOKOrO HaBYaHHSI; 3arajlbHUI CKJIa],
[IporpamHa apXiTeKTypa Ta NePCNEKTUBU PO3BUTKY (HPaOpPUKU IITYYHOTO OCBITJI€HHS POCIUH; IPUAOMU Ta METOAUN
MeXaHi3allii, aBToOMaTu3allii Ta iHTeIeKTyaJbHOrO PETYJIIOBAHH i ONITUMI3allil CEpelOBUILA POCINHHUIITBA.
[TpenMeT moCii>KeHHSs - TPOEKTYBaHHS Ta PO3POO6Ka MEXaHi30BaHUX, iHTEIeKTyalbHUX, iIHAYyCTpiali3oBaHUX,
3aBOJICBKUX, IOBiJIEMHUX Ta Cy4YaCHUX CUCTEM BUPOOHUILITBA POCJIMH, SIKi MOKYTb OyTH IIOOYIOBaHi B MiCbKUX
YMOBAax, a TaKOX aHaJIi3 Ta JOCJIIKEHHS IX CUCTEMHOTO CKJIay Ta apXiTEKTypH; JOCIIIKEHHS TEOPIN Ta METOLIB
11o0y10BY Mojiesiel poCTy POCJIMH Ha OCHOBI [0T, TeXHOJIOri BeIMKUX JaHUX Ta aJITOPUTMIB IJIMOOKOTO HaBYaHHS,
SIKi BiIpi3HSAIOTHCS Bif] TPAAMLIHUX MaTeMaTUYHUX aJITOPUTMIB; TOCIIIKEHHS TPUMOMIB i MEeTOiB KOMGiHOBaHOTO
6aratoakTOpPHOTO MPEeLU3iiHOTO PEeryI0BaHHS Ta ONTHUMI3allii cepeoBuIIa 3aBOy MITYyYHOIO OCBIiTJIEHHS Ha
OCHOBI MoJieJIi poCTy POC/IMH. MeTo10 pobOTH € CTBOPEHHS Ta BIOCKOHAIEHHS Cy4YaCHUX iHTEHCUBHUX
POCIMHHHULIBKUX KOMILJIEKCIB Ta CUCTEM, SKi MOXYTb OyTH 110OY0BaHi B MiCbKMX YMOBAX, HE3aJI€5KHO BiJ]
reoKJIiMaTUYHUX Ta 3€MEJIbHUX OOMEXKEHb, a TAKOXK JOCIiI)KeHHS Teopii, 3aKOHOMiIpHOCTEMN, METOI0JIOTiI Ta
TEXHOJIOTI MEXaHI30BaHOIO, aBTOMATU30BAHOr 0, iIHTEJIEKTYaJIbLHOTO Ta TOYHOI'O YIIPABJIiHHS TA ONTUMI3alLlii poCTy
POCJMH i BUPOOHWYMX CE€pPeOBULL POCIMHHUX (abpUK WTYYHOIO OCBIT/IeHHS B 6yziBisax. KiHlieBoo MeTolo €
BIOCKOHAJIEHHS Ta ONTHUMi3allisl CTpaTerill peryJloBaHHS HaBKOJIMIIHBOTO CEPEOBUIIA 32 IOIIOMOTOI0
iHTeJIeKTyaslbHUX Ta TOUHUX TEXHOJIOTIH pEryIl0BaHHS HaBKOJIMIIHBOTO CEPENOBUINA, MiABUIEHHS €(DEKTUBHOCTI

BHMKOPHCTaHHS PECYPCIB Ta 3HIDKEHHS COBiBaPTOCTi IPOLYKIii POCIANHHOTrO ITPOMHUCIIOBOTO BUPOOHUIITBA.

2. The dissertation is dedicated to solving an urgent scientific and technological problem in the field of
Mechanization and automation of agricultural in modern agricultural production: innovating multi factor coupling
precise regulation and optimization technology for the environment inside artificial light plant factories, in order
to improve comprehensive resource utilization and reduce crop’s industrial production costs. To meet the
requirements of energy conservation and environmental protection and not be affected by external climate and
land limitations, the construction of an artificial light plant factory in an enclosed and insulated chamber should be
the best option. After research, we took the lead in proposing the concepts of modern building greenhouses and
intelligent building greenhouses, and recommended building artificial light plant factories in urban areas and
constructing larger scale intelligent building greenhouses plant factories to improve the building performance of
plant factories, thereby ensuring permanent use and long-term production and operation. The urban intelligent
plant factory is a highly intensive modern agricultural production system that can continuously provide the most
suitable environment for plant growth and achieve high-quality and efficient production of plant products through
precise environmental regulation techniques and mechanization, automation, digitization, intelligence,
industrialization and factory technology. Moreover, this production method can adopt a "local production, local
sales" operating model, continuously producing organic, green, clean, pollution-free, and fresh-eating plant
products throughout the year, improving people's living standards, and ensuring the safety of the "vegetable
basket" and food security. This is very important for modern Ukraine, for China, and even for all countries in the
world. Object of research - theories and methods for constructing plant growth models based on deep learning



algorithms; the overall composition, program architecture and development prospects of an artificial light plant
factory; and the techniques and methods for mechanization, automation and intelligent regulation and
optimization of the production environment. The subject of research - is the design and development of
mechanized, intelligent, industrialized, factorized, periodical and modern plant production systems that can be
built in urban areas, and the analysis and study of their system composition and architecture; the studies of the
theories and methods for building plant growth models based on IoT, big data technologies and deep learning
algorithms, which are different from traditional mathematical algorithms; the studies of the machines, means and
methods for the coupled multi-factor precise regulation and optimization of the environments in the artificial
lighting factory based on a plant growth model. The purpose of the work is to create and improve modern,
intensive plant production complexes and systems that can be constructed in urban areas, independent of geo-
climatic and land resource constraints, and to study the theory, law, methodology, and technology of mechanized,
automated, intelligent, and precise control and optimization of plant growth and production environments of
artificial light plant factories in buildings. The ultimate goal is to improve and optimize regulation strategies of the
environment through intelligent and precise environmental regulation technologies, increase resource utilization

efficiency, and reduce the cost of plant industrial production products.
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