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PE®EPAT

O0bEM gumiaoMHON paboThl coctaBisier 61 crpanuny u Bkiawoyaer 40
PUCYHKOB, 3 TaOyH1Ibl, 28 UCTOUYHUKOB.

KiroueBbie CJI0Ba: ATMOCOEPA, OBJIAYHOCTDB, METO/bI
OIIPEAEJIEHMA ITAPAMETPOB OBJIAYHOCTH, HA3EMHOE
FA3MPOBAHUE, MAIIMHHOE OBYYEHU, CBEPTOYHBIE HEWPOHHBIE
CETN.

OObEeKTOM HCCIEeOBaHUSl JUIUIOMHON paloThl sABISETCS arMmochepHas
00JJaYHOCTb.

[lenpro AUMIOMHON pabOTHI SBISUIACH OLIEHKA BO3MOXKHOCTH OTPEACICHUS
THTIa 00JJAYHOCTH TI0 HA3eMHBIM CHUMKaM C MIPUMEHEHUEM TEXHOJIOTHUH MAIIMHHOTO
oOy4eHHs.

B pabGore Obuta mpoBeseHa MpeABapUTENbHAs 00pabOTKa BXOJHBIX JAHHBIX
IUIE aBTOMATHU3WPOBAHHON CHCTEMBI OINpEAENeHUs MapaMeTpoB 0O0MavyHOCTH. Bbul
MPOBEAEH MOAOOP BXOTHBIX JAaHHBIX, a TAKXKE MX ayTMECHTAIMS C IMOMOIIBIO CEMHU
paznu4HbIX Moaudukauii. beia paspaboTana u peaqrn3oBaHa aBTOMAaTU3UPOBAHHAS
CHUCTEMa OMpPEICICHUS TapaMeTpoB OOJAYHOCTH, OCHOBaHHAasT Ha CBEPTOUYHBIX
HEUPOHHBIX CETAX.

B pesynbrare Obuia paspaboTaHa aBTOMAaTU3UPOBAHHAS CUCTEMA OMpEIeICHUS
mapamMeTpoB OOJAYHOCTH, PE3yJbTaThl PabOThl KOTOPOH TMO3BOJWIN OIEHUTH
BO3MOXKHOCTH  OTIPENEICHUSI THUIMA OOJAYHOCTH 110 HA3eMHBIM CHHMKaMm C
NPUMEHEHUEM TEXHOJIOTUN MAITMHHOTO O0y4YEHHUS.



PODEPAT

AOG’&m nmpITUIOMHAM Tipansl ckiagae 61 craponky 1 ykimoudae 40 mamtoHkay, 3
TaOiIbl, 28 KPBIHIIIL.

KnrouaBeisi  CIIOBBI: AT’MACCDEPA, BOBJIAYHACIIb, @ METAJbI
BbIBHAYSHHS IIAPAMETPAY BOBJIAYHACLI, HASEMHAE BASABAHHE,
3I'OPTKABbLISI HEMPOHHBIA CETKI.

AO’ekTaM JaclieiBaHHS JABIIUIOMHAM Tmpanbl  3’synsena armacdepHas
BOOJIaYyHACIb.

Mbraii ABIIIIOMHAM TIpallbl 3’ IYJIsUIach alldHKA MardbIMacili BEI3HAUSHHS ThITY
BOOJIAYHACIII Ma HA3e€MHBIX 3/IbIMKax 3 BBIKAPHICTAHHEM TAXHAJIOTIN MalllbIHHAra
HaBYYaHHS.

VY npaiipl Obla MpaBea3eHa NansapIaHsA anpanoyka YBaXOJHbIX AaA3€HbIX IS
ayTamarbl3aBaHall CiCTAMbl BhI3HAUAHHS NapameTpay BoOnavHacti. bely npaBenzeHbl
naa0op YBaxoAHBIX Aal3€HBIX, a TAKCaMa 1X ayrMEeHTAaIlbIs 3 JanamMorai csMi pO3HbBIX
Maaeldikanblii. bblna pacmpanoBaHa 1 plaiizaBaHa ayTaMmarbl3aBaHas CICTAMa
BBI3HAURHHS TapameTpay BoOJayHacCIll, 3acHaBaHas HAa 3TOPTKABBIX HEWPOHHBIX
CEeTKaX.

Y BBIHIKY OblIa pacrpaloBaHa ayTamaThi3aBaHas CICTOMa BBI3HAUIHHS
napaMerpay BoOJIauaHacIll, BBIHIKI Tpalbl SKOW Ja3BOJIUI allaHillb MardbIMaciii
BBI3HAUAHHS THIITYy BOOJAYHACI[l Ma HA3eMHBIX 3JIbIMKaX 3 BBIKAPhICTAHHEM
THXHAJIOT1 MalllbIHHATA HaBYYaHHS.



ABSTRACT

The volume of the thesis is 61 pages and includes 40 figures, 3 tables, 28
sources.

Keywords: ATMOSPHERE, CLOUD COVER, METHODS FOR
DETERMINING CLOUD PARAMETERS, GROUND-BASED METHODS,
MACHINE LEARNING, CONVOLUTIONAL NEURAL NETWORKS.

The object of study of the thesis is atmospheric cloud cover.

The purpose of the thesis is to assess the possibility of determining the type of
clouds from ground images using machine learning technologies.

In the work, preliminary processing of input data for an automated system for
determining cloud parameters was carried out. The selection of input data was carried
out, as well as their augmentation using seven different modifications. An automated
system for determining cloud parameters based on convolutional neural networks was
developed and implemented.

As a result, an automated system for determining cloud parameters was
developed, the results of which made it possible to evaluate the possibilities of
determining the type of clouds from ground images using machine learning
technologies.
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