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IIpumeHeHHe TEXHOJOTHMH MCKYCCTBEHHOT0 MHTEJJIEKTAa B 3a/a4ax 00padOTKH AAHHBLIX JUCTAHIUOHHOIO
MOHUTOPHMHIA NOBEPXHOCTH 3eMJIHU

Ipedcmasnen memoo Kiaccugpukayuy pasHo8PEMeHHbIX MHO2OCHEKMPANbHbIX U300PANCEHUL NOBEPXHOCU 3eMIU C
UCNONb308AHUEM — C6EPMOYHOU  HeUpoHHOU cemu  2nybokozo obyuenuss U-net. Hzobpadicenuss 6uoumozo u
unppakpacnoco Ouanazona OIUH GOAH ObLIU NOJYYEHbI C NOMOWDBIO MHOZOCHEKMPANLHOU ONMUKO-91EKMPOHHOU
cucmembl  OECNUNIOMHO20 eMAMENbHO20 ANnaApama U UCHOAb308ANUCy O NOCMPOEHUs.  OpmMOpOmMoniaHos
mecmuocmu. Ha ocHoee nonyueHHbIX OAHHBIX NPOU3BOOUNOCH OOVYeHUe HeUpPOHHOU cemu Oaf peuleHus 3a0ay
O0OHAPYIHCEHUST TMEXHOLEHHBIX 00bekmos. Memoo UHMeNIeKmyanbHO20 PACNO3HABANUS 00BbEKMO08 OUCAHYUOHHO2O
MOHUMOPUHEA, OCHOBAHMbIL HA 21YOOKOM 00YHeHUU U OYEeHKAX MenI0pUUYECKUX napamempos, No360sem co30a6amb
Gonoyenesyilo  06CMAHOBKY € UCHONBL30BAHUEM  2EHEMUYECKO20 — Aleopumma. ODmom — aneopumm — peuidem
KO3 uyuenmmuyto 0opamuyio 3a0ayy menionpogoOHOCIU U NPe0OCMAasisien OYeHKU Men1oQu3uuecKux napamempos
mamepuanos. /[na o6yuenus mooenu 6eedeno 18 knaccos 06vbekmos, Komopbvie ObLIU U3YUEHbl HA OCHOBE PA3HUYbLL 8
Menio8oM KOHMpAcme MedcOy MeXHOSEHHLIMU 00beKmamu U (QOHOM (AHMPONOZEHHbIM UTU  NPUPOOHBIM
nanouagpmom). Cvemra 3eMHOU NOBEPXHOCIU NPOBOOULACH 6 pa3 6 meueHue CYmoK ¢ uHmepsaiom 4 u. Ixcnepumenm
obL1 nposeder 6 nemuuli nepuod 4-5 aszycma 2021 2. Bvlno nokazano, ymo mooenb 0eMOHCMpUpyem NpUMeHUMOCHb C
PAa3IUUHOU OOCMOBEPHOCMbIO, 8 NpoYyecce pabomvl MOOeLU Obliu OOHAPYIHCEHbI UCKOMbIE KAACCH 00BEKMO8.

Kniouegvie cnosa: enyboxoe obyuenue, kiaccugurayus,, cecmenmayus, OUCMAHYUOHHBIL MOHUMOPUHE, HEUPOHHAs
cemo, 2eHemMuuecKull aneopumm, GoHoyenesass 06CMAHOBKA, ONMUKO-I]IEKMPOHHbIE CUCMEMbl, MENIoPUIULecKUe
napamvempbi.
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Gromov Yu.Yu., Ishchuk L.N., Rodionov V.V. Application of artificial intelligence technologies in problems of
processing data from remote monitoring of the earth's surface

A method for classifying multi-temporal multispectral images of the earth's surface using the U-net deep learning
convolutional neural network is presented. Visible and infrared wavelength images were obtained using a multispectral
optical-electronic system of an unmanned aerial vehicle and were used to construct orthophotomaps of the area. Based
on the data obtained, a neural network was trained to solve problems of detecting man-made objects. The method of
intelligent recognition of remote monitoring objects, based on deep learning and estimates of thermophysical
parameters, allows you to create a background-target environment using a genetic algorithm. This algorithm solves the
coefficient inverse problem of thermal conductivity and provides estimates of the thermophysical parameters of
materials. To train the model, 18 classes of objects were introduced, which were studied based on the difference in
thermal contrast between man-made objects and the background (anthropogenic or natural landscape). The earth's
surface was photographed 6 times during the day with an interval of 4 hours. The experiment was carried out in the
summer on August 4-5, 2021. It was shown that the model demonstrates applicability with varying reliability; during
the operation of the model, the required classes of objects were discovered.

Keywords: deep learning, classification, segmentation, remote monitoring, neural network, genetic algorithm,
background target environment, optical-electronic systems, thermophysical parameters.





