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

Pedepar:

1. Imcepraliiis NpyucBg4YeHa BUPIIIEHHIO aKTyaJIbHOI HAyKOBO-TEXHIYHOI IPOGJIEMH B rajly3i MexaHisarii Ta
aBTOMaTu3alii CiTbChKOTOCIIOAAPCHKOTO BUPOOHUITBA B CyYaCHOMY arpapHOMY BUPOOHUILITBI: po3po6iii
iHHOBaLiliHO] 6araToakTOPHOI TEXHOJIOTII TOUHOrO pPeryJiloBaHHS Ta ONTUMI3allil MiKpOKJIIMaTy B TEIJIUIISX
IITYYHOTO OCBITJIEHHS 3 METOIO IIOKPAlLll€HHS KOMIIJIEKCHOTO BUKOPUCTAHHS PECypCiB Ta 3HUKEHHS CO0iBapTOCTi
IIPOMUCJIOBOTO BUPOOHUIITBA CiJIbCbKOTOCIIONAPCHKUX KyAbTyp. 11106 BinnoBigaTh BUMOTaM eHepro3oepesKeHHs Ta
OXOPOHU HABKOJIMIIHBOTO CEPEIOBUIIA i HE 3aJIe5KaTH BiJl 30BHINIHIX KJIIMAaTUYHUX Ta 3€MeJIbHIUX OOMEXKEHb,
HaMKpalluM BapiaHTOM € OyJ[iBHULITBO 3aBOAY 3 BUPDOOHUITBA POCJIMH 3i INTYYHUM OCBITJIEHHSIM Y 3aKPUTIll Ta
isonpoBaHnil kamepi. ITicis gocaimpKeHb MU B3sJIA Ha cebe iHilliaTMBY 3allpONIOHYBATH KOHLEMLI Cy4aCHUX
OyniBesIbHUX TEIUINLD Ta iHTeJIeKTyaIbHUX OyiBeJIbHUX TeIIMIb, a TAKOK PEKOMEHyBay OyAyBaTH 3aBOAU 3i

IITYYHUM OCBITJIEHHSIM Y MiCbKUX palioHax Ta OymyBaTH 6isbll MacTabHi 3aBOIM iHTEIEKTyaIbHUX OYIiBeJIbHUX



TeIINLb AJ1s TTOJINIIeHHs OyAiBeIbHIX XapakTepUCTUK POCIIMHHUX 3aBO/IiB, 3a0€31e4yI09M TUM CaMUM IOCTiliHe
BHMKOPHCTaHHS Ta JOBrOCTPOKOBE BUPOOHUIITBO Ta eKCILTyaTalio. Miceka iHTesekTyasnpHa pabpuKa poCciuH - Lie
BHCOKOIHTEHCHUBHA Cy4acHa CUCTEMA CiJIbCbKOTOCIIOAAPChKOT0 BUPOOHUIITBA, sIKa MOXKe TIOCTiIHO 3a6e31e4yBaTu
HaMOi/IbII CIPUSTIIMBE CEPELOBULLE AJIS1 POCTY POCJIMH i IOCATaTH SIKICHOTO Ta €()eKTUBHOTO BUPOOHULITBA
POCJIMHHOI IPOAYKL{I 33 JOIIOMOTIOI0 TOYHUX METOIB €KOJIOTIYHOIO PETYJIIOBAHHS, & TAKOXK MEXaHi3allii,
aBToMaruaalii, ouudpyBaHHs, iHTeJIeKTY, iHgycTpianisalii Ta 3aBOACHKUX TEXHOJIOTIH. Bisblie Toro, e MeTo[,
BHPOOHHULITBA MOXKE NIPUIHSTH OllepallifiHy MOJieJib "MiclieBe BUPOOHUIITBO, MicLieBi Tpojaxi”, 6e3lnepepBHO
BUPOOJISIIOYN OPTaHiyHY, 3€JIEHY, YHUCTY, €KOJIOTIYHO YUCTY Ta CBDKY POCMHHY MPOIYKIil0 IPOTITOM YChOTO POKY,
[IOKPAILyI0YM PiBEHb XUTTS JIIOJel, 3a0e3euyioyu 6e3reKy "0Bo4eBOro Komuka" Ta IpoJoBoJibay 6esmneky. Lle
Iy’Ke BaKJIMBO i 17151 cydacHoi YKpainy, i ansa Kutato, i HaBiTh 1714 BCixX KpaiH cBiTy. O6'eKT HOCiIpKeHHSs - Teopii Ta
METOJY NO6Y0BU MOJIeJIEN POCTY POCJIMH Ha OCHOBi aJIFOPUTMIB IJIMOOKOTrO HaBYAHHS; 3arajlbHUI CKJIA],
[IpOrpaMHa apXxiTeKkTypa Ta MepCrekTUBY PO3BUTKY (PabpUKU MITYYHOTO OCBITJIEHHS POCJINH; IPUAOMU Ta METOAU
Me€XaHi3allii, aBBToMaTu3allii Ta iHTeJIeKTYaJbHOrO PEryJII0BaHHS i ONTUMI3allil cepeloBUIA POCINHHUIITBA.
[IpenMeT mOCTiI>KEHHS - TPOEKTYBAaHHS Ta PO3POOKa MEXaHi30BaHUX, iHTEIEeKTyalbHUX, iHAYyCTpiali30BaHUX,
3aBOJICHKUX, IOBiJIEHUX Ta Cy4aCHUX CUCTEM BUPOOHUIITBA POCJIVH, SIKi MOKYTh O6yTH IOOYOBaHi B MiCbKUX
YMOBAax, a TAKOXX aHaJi3 Ta NOCJiIKEHHS iX CHCTEMHOTO CKJIaJly Ta apXiTEKTYPH; IOCiIKEHHS TEOPil Ta METOLIB
11o6y10BY MojiesIell pOCTy POCJIMH Ha OCHOBI [0T, TeXHOJIOri BeIMKUX JaHUX Ta aJITOPUTMIB IJIMOOKOTO HaBYaHHS,
SIKi BiIpi3HSAIOTHCS Bif] TPAAULIHHAX MaTeMAaTUYHUX aJITOPUTMIB; TOCiIPKEHHS TPUMOMIB i METOTIiB KOMGIHOBaHOTO
6araToQakTOPHOTrO MPeUU3iiHOTO PEryJIoBaHHS Ta ONITUMI3allil cepemoBUIIa 3aBOAAY WITyYHOTO OCBITJIEHHS Ha
OCHOBi MOJeJIi pOCTy POCJIMH. MeTo10 poOOTH € CTBOPEHHSI Ta BIOCKOHAIEHHS Cy4YaCHUX iHTEHCUBHUX
POCIMHHULIBKUX KOMIIEKCIB Ta CUCTEM, SKi MOXYTb OyTH NIOOYA0OBaHi B MiCbKMX YMOBAX, HE3aJIESKHO Bif]
reoKJIiMaTUYHUX Ta 3eMEJIbHUX OOMEXEHb, a TAKOX JOCiIKeHHs Teopii, 3aKOHOMipHOCTEl, MeToh0JIoTii Ta
TEXHOJIOTii MEXaHI30BaHOT'0, aBBTOMATU30BAHOTO, iIHTEJIEKTYaJIbHOTO Ta TOYHOTO YIIPaBJliHHS Ta ONTHAMI3allii poCcTy
POCJMH i BUPOOHWYMX CE€PEeOBULL POCIMHHUX (abpUK WTYYHOIO OCBIiT/IEHHS B 6yziBisix. KiHlieBoo MeTolo €
BIOCKOHAJIEHHS Ta ONTHUMi3allisl CTpATeTill peryJloBaHHS HaBKOJIMIIHBOTO CEPEOBUIIA 32 IOIIOMOTOI0
iHTeJIeKTyalIbHUX Ta TOYHUX TEXHOJIOTi PeryJIloBaHHs HABKOJIMIIHBOTO CEPELOBUIIA, MiABULIEHHS €(DEKTUBHOCTI

BHUKOPHCTaHHS PECYPCIB Ta 3HIDKEHHS COBiBapTOCTi IPOLYKIii POCIANHHOrO IPOMUCIOBOTO 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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