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Mumnck, 2025
OBIIIAA XAPAKTEPUCTUKA PABOTHBI

Marucrepckas nucceprauusi: 63 crpaHuilbl, 22 pucyHka, 7 tabnui, 22
WCTOYHUKA, 2 TPUIIOKECHUSI.

JUCTAHIIMOHHOE 30HAMPOBAHUE 3EMJIM, VYCBIXAHUE
XBOWHBIX JIEPEBBEB, METO/Ibl MAIIIMHHOI'O OBYYEHU

Obvexkm ucciedosanus: anrOPUTM JIETEKTUPOBAHUS YCHIXaHUS XBOWHBIX
JIEPEBBEB.

Llenv pabomwl: pazpaboTka anroput™Ma OWHAPHOM KJacCHUpUKAIMH
COCTOSIHUSI XBOWHBIX JIEPEBHEB Ha OCHOBE METOJOB MAIIMHHOTO OOyYeHHS,
MYJIBTUCIIEKTPAIbHBIX CITyTHHKOBBIX JAHHBIX U BPEMEHHBIX PSI/IOB.

Memoost uccnedosanus: NICOIBL30BaHUE METOIOB MAIIMHHOTO OOY4YEeHUS B
YCJIOBHUSIX HU3KOTO MPOCTPAHCTBEHHOTO Pa3pelICHUs] CIYTHUKOBBIX CHUMKOB.

B pabore paccMoTpeHbl OCHOBHBIE NPHUHIMIBI U METOJbl 0O0pabOTKU
JAHHBIX JIUCTAHIIMOHHOTO 30HMPOBAHMS, MPEICTABICH AJITOPUTM OWHAPHOM
KJ1acCU(UKAIIMU COCTOSIHUS XBOMHBIX JIEPEBHEB HA OCHOBE MYJIBTUCIIEKTPATIbHBIX
JAHHBIX HMCKYCCTBEHHOTO CITyTHMKa 3emiu Sentinel-2, mpousBeleHa OIICHKA
pUCKOB MH(MOPMAIIMOHHON 0€30MaCHOCTH B CHCTEMAaX MOHUTOPUHIA XBOMHBIX
HIOPO/I.

Brenpenue pa3paboTaHHOTO aarOpUTMa B CHCTEMBI JIECOMATOJIOTMUYE€CKOTO
MOHUTOPHUHIA  TO3BOJIUT CBOEBPEMEHHO  BBISIBISTh OUYard  yChIXaHWUS,
MUHHMU3HPOBATH SKOHOMUYECKHUE U IKOJIOTUYECKUE TOTEPH, A TAKIKE COKPATUTD
3arpaThl HA Ha3eMHbIE 00CTIEeOBAHMS.

HccnenoBanne 1O JMCCEPTALMM IMPOBOAWIOCH B COOTBETCTBUHU CO
cienyromie padoroi otaena adpokocmudeckux ucciaepopanuit HUNIIDIT um.
A.H. CeBuenko BI'Y: OKP «Jleconaronorusi» x/n Ne593/2023 ot 27.03.2023 1. ¢
OUIIA HAH benapycu.

Pesynbratel  pa®oTbl mpeacTaBieHbl W onyOnukoBaHbl Ha - VIII
MexayHapoqHoit — HaydHOW-TIpakTH4ecko — koHbpepeHiuun  «lIpuxnamnbie
npoOieMbl  ONTHKH, WHGOPMATUKH,  PAgUOPU3UKH,  adPOKOCMHUECKUX
TEXHOJIOTUH U (PU3NKH KOHACHCUPOBAHHOTO COCTOSTHUS» 22—23 mast 2025 . u 81-
W HayyHOW KOH(EepeHIUH CTYAEHTOB M acnupanTtoB bemnopycckoro
rOCy/IapCTBEHHOTO YHHBepcuTeTa 15-25 mas 2024 .






AT'YJIbBHAS XAPAKTAPBICTBIKA ITPALLBI

Marictapckast apicepranbis: 63 crapoHak, 22 MamioHKay, 7 Tabmim, 22
KPBIHILIBI, 2 TaaTKa.

JIBICTAHIBIMHAE  3AHJIBIPABAHHE 35IMJII, YCBIXAHHE
XBAMHBIX P2V, METAJIbl MAIIILIHHATA HABYUYAHHS

Ab'exm 0acnedasarnHs: anrapbIT™ AITIKTaBAHHS YCHIXaHHS 1VITYHBIX JIPIY.

Mbma pabomuwi: pacuparoyka ajarapbITMy OlHapHai Kiacidikaiblli CTaHy
iDMYHBIX ~ JApdY  HA ~ acHOBE  MeTajay  MaliblHHAara  HaBy4YaHHS,
MYJIBTBICIIEKTPATLHBIX CIAapPOKHIKABBIX JIAHBIX 1 YACOBBIX PaJIoy.

Memaovl 0acnedasanHs: BbIKApbICTAaHHE METaJay MalllblHHATA HAByYaHHS
Ba YMOBax Hi3Kara rnpacropapara Ja3BOJIy CIaJapOo>KHIKaBbIX 3/IbIMKAY.

VY mpanbl pasmiempkaHbl ACHOVHBIS TMPBIHIBIIEL 1 METaJAbl anpanoyki
JAA3€HbIX JbICTAHIIBIMHATA 3aHIaBaHHS, MPAJICTAYICHbl airapbiTM OlHapHaii
KJaciikaipli CTaHy 1IIYHBIX Py HA ACHOBE MYJIBTHICTIEKTPAIbHBIX Ja3CHBIX
mITy4Hara coajgapokika 3smii Sentinel-2, mnpaBen3eHa anpHKa PbHI3BIK
iH(papMarlpiiiHail OscIiek] ¥ c1CTAMax MaHITOPBIHTY 1ITIYHBIX MapO/I.

VYkapaHeHHe paclpaljaBaHara ajrapbiTMy Yy CICTAMBI JiecanarajariqyHara
MaHITOPBIHTY Jacllb MarybiMacilb CBOEYACOBAa BBIAYJSAIb adari YChIXaHHS,
MiHIMi3aBallb SKaHAMIYHBIS 1 9KaJaridyHbIs CTPATHI, @ TAKCAMa CKapaIlillb 3aTpaThl
Ha HA3eMHBbIs a0CiIe/laBaHHI.

JlacnenaBanHe ma JApIcepTallbli MpaBoja3iiIacs Y aamaBelHAcCIl 3 Tparain
annzena a’pakacmivuabix gacienaBanHHsy HJIITIDIT im. A.H. Ceyuanka BI'Y:
AKP «Jlecamaramoris» x/m Ne593/2023 ax 27.03.2023 1. ¢ AIIIl HAH benapyci.

BriHiki paboTel mpajactayiensl 1 amyomikaBanbsl Ha VIII Mixnaponnait
HABYKOBaW-MpakThiuHail KaH(pepdHIpll  «[Ippikianueisi  mpadnemMbl  ONTHIKI,
1H(hapMaTbIKi, pagpI€Pi3iKi, a9paKaCMIYHBIX TAXHAJIOTIH 1 (131Kl KaHIPHCaBaHara
crany» 22-23 wmas 2025 1. 1 81-ii HaBykoBail KaH(EpHIHIBI CTYIdHTAY 1
acmipanTay bemapyckara n3sip;kaynara yHiBepcitata 15 — 25 mas 2025 1.



GENERAL CHARACTERISTICS OF THE WORK

Master’s thesis: 63 pages, 22 figures, 7 tables, 22 sources, 2 appendixes.

REMOTE SENSING OF THE EARTH, CONIFEROUS TREE
DESICCATION, MACHINE LEARNING METHODS

Object of research: algorithm for detection of coniferous trees desiccation.

Purpose of work: development of an algorithm for binary classification of
coniferous trees condition based on machine learning methods, multispectral
satellite data and time series.

Research methods: using of machine learning methods in conditions of low
spatial resolution of satellite images.

The paper deals with the basic principles and methods of remote sensing
data processing, presents an algorithm for binary classification of coniferous trees
condition on the basis of multispectral data from Sentinel-2 satellite, and assesses
information security risks in coniferous tree monitoring systems.

Implementation of the developed algorithm in forest pathology monitoring
systems will allow timely detection of desiccation foci, minimise economic and
environmental losses, and reduce the costs of ground surveys.

The research on the thesis was carried out in accordance with the following
work of the aerospace research department of the A.N. Sevchenko IAPP BSU:
R & D «Lesopatology» h/a Ne 593/2023 from 27.03.2023 with UIIP NAS of
Belarus.

The results of the work were presented and published at the VIII
International Scientific and Practical Conference «Applied Problems of Optics,
Informatics, Radiophysics, Aerospace Technologies and Condensed State
Physics» on 22-23 May 2025 and at the 81st Scientific Conference of Students
and Postgraduates of the Belarusian State University on 15-25 May 2024.



