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SECTION 7 TECHNICAL SCIENCES

K.T.H. Boliko T. B., A.T.H., npodecop Nonosuy B. B.,
Ckunba T. K., K.T.H., aoueHT bocak IN. B.
JIbBIBCbKWUI A€PKaBHWUIM YHIBEPCUTET HE3NEKM HKUTTEAIANBHOCTI

FOPIHHA CMITTE3BA/IULL, TA X BN/IUB HA BIOTY

O4HMM i3 KOMMOHEHTIB 3MEHWeHHA WKIAIMBOro BMAMBY CMITTE3BANMLL €
cuctema po3ginbHoro 36opy  Biaxoais. Ocobnmsoi yBarn notpebytoTb TBeEpAi
Hebe3neyHi Bigxoan. HebesneyHi Bigxoan — ue Bigxoau, i3nyHi, XimidyHi abo
6ioNoriyHi  BNACTMBOCTI AKMX CMNPUYMHAIOTL abo MOXKYTb CMNPUYUHUTM  3HAYHY
Hebe3neky AN NPUPOAHOrO cepeaoBMUIA Ta 340POB’A /HOAMHM Ta NOTPEOYOTH
cneujianbHUX MeToAiB i 3acobiB NOBOAMKEHHA 3 HUMK [1; 2].

Bnane HebesneyHMx BiAXOAiB HA HABKONMLIHE CepefoBULLE 3aNeXUTb Bid iX
AKICHOrO Ta Ki/IbKICHOro cKkaagy. XiMiYHMIM CKnad BIAXOAiB PI3HOMAHITHUM | €
CKNaAHO DAraTOKOMMOHEHTHOI CYMILLLLID PEYOBUH 3 Pi3HMMU Bi3UKO-XIMIYHMMM
BnactmBocTamm. Hebesneka BiAgxoAiB AN HAaBKOAMLIHLOrO CepeaoBMLLa 3POCTaE,
KOMM KOMMOHEHTU BiAxoAiB mirpytoTb y 6ioTy. OCHOBHI MOKAa3HMKKM BigxoAais, AKi
MOXHa OXapaKTepm3yBaTK AK WKianMBi Ta Hebe3dneyHi ana biochepwn [3], HaBeaeHO B
Tabn. 1.

Tabauys 1
XapaKTepUCTUKU WKIANUBUX BiAXOAIB i AKI
niasuLLyoTb Hebesneky ana 6iotu [3]
XapaKTepuUCTUKM WKIAAMBUX | HebesneyHux OCHOBHI BNaCTMBOCTI BiAX0oAiB, AKI NiABULLYHOTb
BiaxoaiB ix Hebe3nekry ana 6iotu
MoskerkoBnbyxo-Hebesneka FOpPiHHA
bionoriyHa aKTUBHICTb PO3YMHHICTb
Kopo3iiHa aKTUBHICTb MMnAoyTBOPEHHA
TOKCMYHICTb MiHANBICTb
XiMiyHa aKTUBHICTb JleTKicTb

[OpiHHA Ha nosiroHax TlB 3aBAae Be/AMKOl WKOAM  HABKOJIMWHbOMY
cepenoBuLLY, OCKINIbKM YTBOPKOE TOKCUMYHI NMPOAYKTU 3ropAHHA, AKI NPU3BOAATL 40
3abpyaHeHHA OioTW. He3Bawatoum Ha pi3Hi  cnocobwm  iX  raciHHA, BEMKI
CMITTE3BA/INLLA TOPATb AECATUNITTAMMU. ICHYIOTb Teopil, AKi MOBHICTIO BUKAOYAOTb
MOXMBICTb 3aN00iraHHA caMo3aMMaHHA Ta TOPiHHA CMITTE3BANMLL,. Y 3B'A3KY 3 UMM
MOZENOBaHHA NPOLLECY FOPiHHA AOLIIbHO BUKOPUCTOBYBATM ANA PO3POOKM MeToaiB
nonepeaKeHHs, NoKani3aljii Ta raciHHA NoXeX Ha MNoAiroHax TBepAmX NodbyTOBMX
Biaxoais [4].
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PO3BUTOK TemnepaTypu BcepeauHi CMITTE3BA/IMWA 3a/€XUTb Big, BOJIOTOCTI,
MOPGONOTIYHOrO CKAaZy, BMICTY aKTMBOBAHOIO BYFiNAA, LWiAbHOCTI, TEM/JIOEMHOCTI,
TennonposiaHocTi. [poTe npoBeAeHi AOCNIAMXEHHS He BPaxoBYyBaAM [INOUHY
KOHUEHTpaUIl Axepesa ropiHHA, TemnepaTypy A)Xepena ropiHHA Ta BMNAMB BUCOKMX
TemnepaTyp Ha PO3BUTOK POCAMHHOCTI 3BaNMLLA.

ICHYE ABa reHeTUYHUX AXKepena yTBOPEHHA Ha CMITTE3BANMLL rasy: BioXiMiYHWI i
TEPMOXIMIYHWI. BioXiMiYHMM AXKepenom rasoyTBOPEHHA € npouec HioximiyHoro
PYMHYBaAHHA BiAXoAiB. TepMOXiMiYHI AxKepena ra3aoyTBOPEHHA BUKAMKAHI TENI0BUMM
YMOBaMM Ha 3Ba/ulLax i MPM3BOAATb A0 BWBIbHEHHSA B OIOTYy TaKMX ra3oBuMX
cymiwen, ak beHsonipeH, BeH30/1, MOHOOKCKA, BYrAeuro, OKCUAM a30Ty Ta CipKMu.
OCHOBHOO MPUYMHOIO TEMNOBOIO PEXMMY Ha MOJITOHAX € HEXTYBAHHA Ha/IeXXHOK
eKkcnayaTauieto noniroHis TrMB. HanedeKTMBHIWMM cnocobom raciHHA MNOXKexKi Ha
CMITTE3BaANMLLIAX € Aera3allis 3a 40NOMOrot CBepAsIoBUH T Konoaasis [5; 6].

Hebe3sneyHnMmm ABMLLAMM € TOPIHHA CMITTE3BANNLL CiNbCbKMX HAaCENEHMX MYHKTIB.
Xap4yoBe Ta OyaiBenbHe CMITTA, NoniMepHa Tapa, BiAXoAM TBAPWMHHULTBA, CKAO,
MeTanobpyxT Ta rymoBi BUPOOU — BCE Lie 3aXOPOHIOETLCA HaA CiIbCbKMX 3BaNMLLAX.
TOMY 4aCTO MOXHaA CMOCTepiratu, WO MNOBEPXHA TaKMUX 3Ba/IULL BKPUTA CMITTAM |
NPOAYKTaMM 3ropAHHA Biaxoais. [lig 4ac pyMHyBaHHA Ta TOPiHHA BiAXOAiB Ha
CMITTE3BANIMLLAX, B3AEMOAIIOTb OAWMH 3 OAHMM, YTBOPKOKOYM HOBI  CMONYKK,
BNACTMBOCTI AKMX BAXKKO BMBYMTM Ta nependauntm [3].

Hapasi cuctema knacudikauii Ta 36opy cmiTTa NoTpebye BAOCKOHANEHHSA, LWOO
3an06irTM NOTPANAAHHIO TOKCMYHMX KOMMOHEHTIB Ha CMITTE3BaAMLLA. [1pK noxexax
Ha CMITTE3BA/INLLLAX BUAINAKTECA TOKCUYHI PEYOBUHM, AKI MOXKYTb HEraTMBHO
BMIMHYTM Ha MBI opraHiamu. [Mig, 4yac raciHHA NOXKeXK Ha NoNiroHax 0coboBMn CKNag,
NMOBWMHEH BMKOPWCTOBYBATM arnapaTM HA CTUCHEHOro MOBITPA Ta B KOCTHOMAX
NPOTUXIMIYHOrO 3aXUCTY.
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RECOGNITION OF CLOUDS ON SATELLITE IMAGES WITH THE PURPOSE OF
MINIMIZING UNCERTAINTIES IN FORECASTING THE YIELD OF AGRICULTURAL CROPS

In this work, the authors presented and investigated the problem of forecasting
the yield of agricultural crops under conditions of uncertainty. It is known [1, p. 35]
that traditional crop yield forecasting systems use satellite images that are selected
from any time domain depending on the amount of clouds on them. This approach
contains a large number of uncertainties that affect the accuracy and quality of
decisions made in agriculture [2, p. 137]. in total, an image may be discarded in the
review, even if it contains only 20% cloud, after which such data is considered
distorted. In some periods there is a length observed from this part, for example 100
days, only about 5 valid snapshots are left for analysis with the rest being simulated
snapshots. This creates a number of situations associated with uncertainty at
various stages of decision-making and at various elements of the mathematical
model of forecasting the yield of agricultural crops - both at the level of individual
agricultural productions and at the state level of the agricultural economy.

An important step in solving the problem of cloud recognition and improving the
guality of forecasting the yield of agricultural crops is the determination of the main
sources of uncertainty. In the general case, there is a whole range of possible
uncertainties in direction, which is considered in this paper. Let's list only some of
them, which most significantly affect the effectiveness of solving forecasting tasks
and the quality of crop yield forecasts.
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