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ITocTanoBka npodJjaeMu

[Moxexi — 1ie HeOe3neuHi MPUPOAHI SBUINA, BHACIIIOK
SIKMX PYHHYIOTBCSI JIICOBI HAacaJUKEHHS, CTPaXIaloTh
HacelieHl MYHKTH, TUHYTh JIIOAW. BHUHUKHYBIIK, TOXexKa
YacToO 3a KOPOTKHH Iepio] IMOMIMPIOEThCS Ha BEJIHKY
KUTBKICTh JIECATKIB KioMeTpiB. bopoTucs 3 Hero myxe
BaXkO. KocCMIUHI METOOM CTEXKEHHS 3a IOXKEXKaMHU
JIONIOMArarTh BUABIIATH IX HA IMOYATKOBIM cTamil 1 TUM
CaMUM CHPUSIOTH ONEPATUBHOCTI MPUUHSATTS PillieHb, 10
Jal0Th 3MOTY 3IMCHIOBATH MOHITOPUHT 1 OI[IHIOBATH
HACJIIIKU. BUKOpPUCTaHHS KOCMIYHHMX JaHUX JUIS MOHI-
TOPHMHI'Y TMOXEXHOI'0 CTaHy JIO3BOJISIE IMIBUAKO W €KOHO-
MIYHO OTpPHMYBaTH 00’ €KTHBHY 1 He3aJexHy iH(popMa-
110, 00 ONepaTHBHO NPUIMATH PilICHHS Ui OOPOTHOH
31 cTuXi€r0. BUKOpUCTaHHS KOCMIYHHX 3HIMKIB Ja€ MOX-
JIUBICTH HE TIIbKHM BUSBIATH MOXEKI Ha JCSIKHX TEPHTO-
pisix, a ¥ mpoBoAMTH iX TIEpPBUHHY KiIacHpikaiio 3a
IUIOLIECIO 3TOPaHHs, a BUKOPUCTaHHS 0araToCIeKTpalbHUX
JIAHUX Yy PI3HOMY MO€JHAHHI KaHaliB 3HIMaHHS — CIIOC-
TepiraT 3a AUMOBUMH TIOJISIMH 3a0pyIHEHHS, OL[IHIOBATH
00J1acTi IepeHeceH sl NPOYKTiB TOPiHHS.

€ 71Ba TOJOBHI JpKepelia IaHUX NP0 MOXKEKHY aKTHB-
HICTB, SIKi XapaKTepH3YIOThCsl criennpiuHIMH MiAXOIaMU:
AKTUBHI BOTHUINA TOPIHHS 1 IOIIKOMKEHI MOXKEKaMU
IUIONII TePUTOPid. AJle MAXiA 10 HETEKTYBaHHS BOTHHII
XapaKTePU3Y€EThCS TEBHOK KIUIBKICTIO OOMEXEHb 1 He
MOXe OyTH BUKOPUCTaHWH JUIsS OLIHIOBAaHHS MPOCTOPO-
BOI'O OXOIUICHHS MOIIKO/DKEHUX BOTHEM TEPHTOPIH,
30KpeMa 4Yepe3 Te, II0 B MOMEHT AaKTHBHOTO TOPiHHA
CYIyTHUK YacTO He mepedyBae y TOYIl, HEOOXImHIN Is
JCTEeKTYBaHHs, a00 BOHAa 3aKpUTa BiJl HBHOTO dYepes
xMapHicTb. ToMy BHHHMKae moTpeda B JaHHUX MPO
HOMIKO/KEH] MOKeKaMH TEPUTOPIi.

AHaJIi3 OCTaHHIX JOCHiIKeHb i myOJikamii, siki
CTOCYIOThCS BUPilIeHHS Hi€l mpodiaemu

Martepianmu 0OpoOJICHHS KOCMIYHHX 3HIMKIB (IS
BH3HAYCHHS PE3yNIbTATIiB MOXKEK MICTATHCSA B MOCIOHMKAX
0araTboX aBTOPIB, SIK BITYM3HAHUX, TaK 1 3aKOPIOHHFX.
Cepen BITYM3HSHUX aBTOPIB I[I0 TEMAaTHKY BHCBITIIIOBAIN
y cBoix poborax I. JKomobak, B. JlyGpoBcekwuii,
1. Tlapxicenko, O. ITerpouenko, C. opruii Ta in. [1-6].
Cepenl 3aKOpAOHHHMX aBTOPIB Mpo 00poOKy manmx J[33
3 METOKW BH3HAYCHHS pE3YJbTATiB MOXKEXK IHCAIH:
JI. Tlonusixosa, E. JlymsH, A. UepenanoB, A. 3eMIioBa,
I. Kysuemora, B. ®ypiae, B. 3abomoukumii, C. Cam-
coHenko, B. Uepnux, P. Ceccato, S. Flasse, L. Downey Ta
iHm [7-9].

JeranpHuii aHalli3 HaBeACGHHX Yy JTepaTypi JOCHil-
JKeHb Ta Pe3yJIbTAaTiB BKa3ye Ha Te, IIO 3ajadya BH3HAa-
YEeHHS TIOIIKO/DKEHHUX TIOKEKaMH TEPUTOPIH 3a JaHMMHU
33 mae Oarato anbTepHATHBHHX METOIIB PO3B’ SI3aHHS.
Ane 4ym BCi BOHM OJHaKOBO orepaTwBHI? IcHye Oararo
OHJIAIH-CEPBiCIB MOHITOPHHTY MOXEX 32 JTAHUMH THCTaH-
uifinoro 3onmayBaHHs, Takux sk FIRMS [10] abo Kapra
moxesx (http://fires.ru), ame HacKimbKM OIEpaTHBHO Ha
HUX 3'ABISA€TBCS iH(OpMAIis mpo HOBI MOXKEXi, IX
TEPUTOPIIO 1 MPOTHO3yBaHHSI MOMINPEHHS?

VY crarTi 3ampornoHOBaHO OXHY 3 MOXJIMBHX OIepa-
TUBHHAX METOJMK BH3HAYCHHSI IOIIKO/PKEHUX TMOXKEKaMH
Teputopiii 3a nanumu MODI S,

IlocTanoBKa 3aBJaHHA

MeToro JoCHiIKEHHS € aHajli3 IUIOL IOIIKOIKEHUX
MOKEe)KaMU TepuTopiit Ha KuiBIKHI 32 JaHUMU, OTpUMa-
HUMH 3HiMaibHOIO cucremoro MODIS.,

BukJiaa 0CHOBHOTO MaTepiajly H0CTiTKeHHs

Jist 06poOIeHHsT pacTPOBUX NAaHMX MOKHA BHKOPHC-
ToBYBaTH 6ibioTeKy KoMt foTepHOTo 30py OpenCV [11].

Odimiitno mpoekt OpenCV szanymieno y 1999 p. 3a
imimiatuBoro IntelResearch 3 metoro possuBatu CPU-
PECYPCOMICTKI TOJATKH.

Bibnioreka wmicture mnoHany 2500 onrumizoBaHHX
AJITOPUTMIB, CEPEJl IKUX MOBHHI HAOIp SIK KIIACHYHUX, TAK
1 TPaKTUYHUX QITOPUTMIB MAIIUHHOTO HABYaHHS 1
KOMIT FOTEPHOTO 30pY.

Mix cemamu Kobmurs i Bemukwuit Jlic BopoasHChKOTO
paiioHy Ha TepuTopii “IBaHKiBChKOTO arpoimicy” 1 “Kias-
nieBcpkoro microcrmy” o 16 31 ceprast 2015 p. BuHHKIA
O’KeKa XBOWHOTO JIiCYy Ha Iuromti 6mu3sko 24 ra. CtaHOM
Ha 3 BepecHsl OXKexa TPHBAJIA.

BpaxoByroun 1i jgaHi, OTpMMaHO KocMiuHe 300pa-
JKeHHs, Bim3HsATe cuctemoro MODIS y neit mepion. Ha
puc. 1 HaBeneHO BIJIOMOCTI IIOJNO IOXKEXK HA TEPUTOPIi
VYxpainu y BepecHi 2015 p. 3a manumu cucremu MODI S,

st BU3HAYEHHS IUTOMI IMOIIKO/KEHUX MOXKENKaMHU
tepuropiii mig Kuesom y 2015 p. 3ampornoHoBaHO
TEXHOJIOTIYHY CXeMy, 110 MOoj[aHa Ha pHC. 2.

3a TEXHOJOTIYHOK CXEMOK) TMEpIINM IyHKTOM JUIs
peamizamii Hamoro 3aBHaHHA He0OXimHO TpaHchopMy-
Bati orpuMani nani MODIS na BopoasHcbkuil paitoH
3 ¢opmary HDF, B sKkOoMy BOHH IOCTaBISIOTHCH,
B rpadiunuii ¢opmar, mo MicTUTH TeorpadiyHy mpu-
B 53Ky GeoTIFF.

Jlist 11bOTO BUKOPHUCTAHO CrieliaabpHy nporpamy Modis
Tool.

11106 3aBanTaxuTH ¢aiin HDF y nporpamy, HeoOxinHO
y BiKHI mporpamMu HaTHCHYTH Ha kHomky Open input file

(puc. 3).
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Puc. 1. lowupenns npupoonux nodicesic 8 Yrpaini 2 eepecus 3a oanumu /[33

Puc. 2. Texnonoziuna cxema 6U3HAYEHHS NIOW CRATICHUX
mepumopii 3a danumu MODIS

Puc. 3. 3asanmasicenns ¢paiina HDF

VY noni Output File Bkazyemo Ha3By BUXIAHOTO (aiina
3 posiupeHnsm * tiff.

VY mouni Output File Type subupaemo GEOTIFF, a y
noimi Resampling type — meron Haibnmkdoro cyciga
Nearest Neighbor. Ilicis 1poro HeoOXimHO BHOpaTH
TUO BUXITHOI MpPOeKIii, B IhOMYy BHIAIKy BHOpaHO
Geographic (puc. 4).

VY mapamerpax mpoekuii Edit projection parameters
3amaemo gatym WGS 84 (puc. 5).

VY BubOpanux mianasonHax Selected bands xinbkicTs
Ha3B IMX JIialla30HIB JOPIBHIOE KUTBKOCTI BHXIiTHHX
300paxens tiff (puc. 6).
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Puc. 4. Bikno eubopy euxionux munié 0aHux

Puc. 5. Bikno éubopy cucmemu koopouram

Puc.6. Bubpani oianazonu Selected bands

3aBepuIabHOIO JIIEI0 IMIOPTY JAHUX € 3aCTOCYBAaHHS
komanau Convert format, B pe3ysibTati 4oro OTpHMYEMO
300paxenHs y ¢opmari GeoTlIFF. Bixao konBeprarii
JaHUX TIOIaHO Ha puc. 7.

HactynmHuM KpoKoM miciisi TpaHc(OPMYBaHHS TaHUX €
OesmocepenHs kimacudikamis 3HIMKa BopoasHCBKOTO
paifoHy 3a TOTIOMOTOI0 OiOTIOTEKH KOMIT IOTEPHOTO 30py
OpenCV.

ITeii mportec YMOBHO MOAUISETHCS HA TPH €TaIH:

1. Po3mi3HaHHs 300pakeHHS.

2. Bisyaumizaris.

3. Ekcnopr pe3yibraTiB.

Puc. 7. Bikno xonsepmayii oanux MODIS

V cucremy, B sKiil 3a37a€rigs BCTAaHOBIIEHO MIPOTPaMy
Microsoft Visual Studio, mix enHano 6i0mioTeKky KOMIT FO-
tepHoro 3opy OpenCV (puc. 8), 3aBaHTAXEHO IEPETBO-
penmii panie 3HIMOK y ¢opmati GeoTIFF. Ie 300pakeHHs
30epiracteest B OpenCV y marpuunoMy BADEiAi. Jis 1s0ro
BUKOPUCTOBYETHCS Kiiac Mat, sik rosoBHuIA Ki1ac it po0oTH
i3 306pakermsimu B OpenCV [11].

Puc. 8. Bixno pobouozo npocmopy
npoepamu Microsoft Visual Studio

Y 1poMy BHIAAKY 3aBaHTOKEHO TMEPUIIMH KaHaT
3HIMKa. AHAQJIOTIYHO 3aBaHTAKYEMO PEINTy KaHaliB Ha
30 ceprHS 10 MOYATKY MOXKEXkKi Ta Ti cami KaHAJIM CTAaHOM
Ha 5 BepecHs, Michsd MOoXexi. B pesymprari oTpumMyemo
14-xaHanpHY MPSIMOKYTHY MaTpUIlio 3 14 enemeHTiB.

Jlnst HamarmityBaHHs JiepeB pimens [12] Ta Bamigarrii
OTPUMaHMX pe3ysbTaTiB HeoOxinHa iHdopmauis mnpo
cnajeHi 3a ueil mepiox Tepuropii. [ys nporo 37iicHEHO
orepaiiii, 1110 BUKOHYIOTHCS TOMIKCEIBHO.

Hacrynauit kxpok — po3mnizHaHHS 300paXeHHs yepe3 Horo
Kiacu(iKaliiro 3a JJOOMOT 00 aHCaMOJTIO JIEPEB PillIeHb.
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Jlani BHKOHYETBCS TPOIEC TMOCTOOPOOKH 300paKCHHSL.
o6 mnpaBWIFHO pO3MI3HATH CYCIOHI TKCETi CHAaTeHNUX
TEPUTOPIH, BUKOPHUCTAHO OIepallii MaTeMaTH4HOi MOp(OJIOrii.

Pesynprat 00poOku mogano Ha puc. 9.

JIns OIiHIOBaHHS SKOCTI KiIachQikarii miapaxoBaHO
MAaTpPHIIO TOMUJIOK.

7

Puc. 9. Pesyromamu 06pobnenns snimka
3 noxceocamu 6 bopoosancekomy paioni

(6inum xonvopom exazani mepumopii, w0 NOUWKOONCEHO):
a — 0o mopghonoeii; 6 — nicast mopgonoaii

OcTaHHIM KPOKOM OYB €KCIIOPT OTPUMAaHUX DPe3yJib-
TatiB y aiii 3 posmmpeHHsM tif.

VYV Tabnumi mogaHO Po3paxoBaHYy MATPHUIO TTOMHIIOK
JUTSL aHCAMOJTIO JICPEB PIIIICHb.

MaTtpuus NOMUIOK /1Jisl aHCaMO.110 1epeB pillieHb

IIporno3oBanuii kiac
TEepUTOPIi, miKC.

Hecmanena Cnanena
Peanbuwmii knac | Hecmanena 124367 52654
TepUTOPIi CrasieHa 343 11589

BukopucToByoun aHcaMOlb JepeB pillleHb, 3HAM-
neso 97 %. Orxe, 3a 3aiMkoM MODIS cnanena yac-
THHa Teputopii bopoasHchKoro palioHy 3aiimae 9 %
3HIMKa.

Takox Ha puc. 10 momaHo came moOyJaoBaHe 300pa-
JKCHHSI 3 OKOHTYPEHHMH TEPUTOPISIMH TTOXKEK.

Puc. 10. ITobyoosane 306pasicennss BopoOosncvko2o pationy
3 OKOHMYPEHUMU MEPUMOPISIMU, NOULKOONCEHUMU NOINCEINCEIO

Jis mepeBipkr e(eKTHBHOCTI L€l METOAMKH Mapa-
JIeJIbHO B mporpamHoMy maketi Erdas Imagine Bukonano
HEKOHTPOJIbOBaHY Kiacu(iKallilo TOro caMmMoro 300pa-
skeHHs. Kitacudikariist HaBiTh Micis IOCTOI Hepekiacu-
¢ikamii maBajma He3aJOBiNBHI pe3ynbTatd. OTpumMaHe
300paeHHsI MICTIIIO Jyke Oarato mymiB. Taka Kiacu-
¢ikamis 306paxends B Erdas Imagine morpebye B
JIeKUIbKa pasiB Oinblue yacy.

BucnoBku

Y poGorti onparnpoBano kocMivri 3HiMkn MODIS, 3a
JTIOTIOMOTOIO JICPEB PIllICHb Ta 0i0II0TEKH KOMIT FOTEPHOTO
30py, 3 METOI BU3HAYCHHS TOIIKO/HKEHUX TOXKEKAMH
Tepuropiii y boponsHchkoMy paitoni KuiBchkoi o0macti
y 2015 p.

Bu3HayeHO, IO TMOMIKO/PKEHA MOXKEXKEI TEPUTOPIs
BopoasHcekoro paitony 3aiimae 11589 mikcenis, ado 9 %
OMpPaIbOBAHOTO 3HIMKA.
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MeToauka BUSHAYEHHSA CNIAJTEHUX MOMKeKAMHI
TepUTOpiii 32 KOCMiYHUMU 3HIMKaAMHU
b. Uersepikos, H. KoBanpuyk

Po3rissHyTO MeTOOMKy BHM3HAYEHHS IUIONI TOIIKOJ-
KEHUX TOXKEKaMH TEPUTOPi Ha OCHOBI ONpAIFOBAHHS
KOCMIYHOTO 300pakKe€HHS 13 BUKOPHCTaHHAM O0i0JIiOTEKH
KOMIT' FOTEPHOT'0 30pYy Ta JiepeBa PilllcHb.

MeToauka onpeaeJeHUs COXKKEHHBIX MOKapaMu
TepPUTOPHIi 10 KOCMUYECKHM CHUMKAM
b. YerBepukos, H. Koanpuyk

Paccmorpena Mmeroauka omnpefeneHus IJIONIAAe MoB-
PEXICHHBIX MOKApaMH TEPPUTOPHI Ha OCHOBE 0OpabOTKU
KOCMHYECKOTO0 M300paKeHHsl C HCIHOJIb30BaHUEM OHOIIHO-
TEKH KOMIBIOTEPHOTO 3pEHHS U JICPEBBEB PEIICHHIA.

Method of determining thefire burned areas
on satelliteimages
B. Chetverikov, N. Kovalchuk

In the article the method of determination of areas
damaged by fire areas from processing space image
library using computer vision and decision trees.





