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BUKOPUCTAHHS BETETAIIMHUX IHAEKCIB
JJISI ITEHTU®IKAII OB’ EKTIB 3EMHOI ITOBEPXHI

b. bapaum, X. Bypurnaceka
Hanionansnuii yHiBepcuret “JIbBiBChKa momiTexHika”

Karwu4osi ciioBa: pucraHniliHe 30HIyBaHHS 3eMIli,
KOCMIYHHI 3HIMOK, MOHITOPHHI JIiCiB, BereTalliiiHui
IH/IEKC, TPYHTOBA JIiHisl.

IHocTanoBKka npodaemu

VY cydacHux kaprorpado-reoiHpopMamiiHuX Tex-
HOJIOTiSIX 3aBJaHHs, IIOB's3aHI 3 BHUOKPEMJICHHSIM 1
KapTorpagyBaHHsIM 00 €KTiB 3eMHOI ITOBEPXHIi, 30KpemMa
JIOCITI/DKEHHSIM CTaHy JIICOBUX PECYPCiB, BUKOHYIOTH 3a
JIAHAMH JTUCTaHIIHHOrO 30HAYBaHHA 3emuti. KocMmivi
3HIMKA BUKOPHUCTOBYIOTH JIJIsl BEIEHHS JIICOBOTO
MOHITOPUHTY, OIPAIIOBaHHS METOJIB MPOrHO3Y, BHSB-
JIEHHSI 3MiH JIICOBUX pECYpCiB, @ TaKOX NPHUUHSITTS
YIPaBIIHCHKUX PpIilIeHb 3 METOI e(pEeKTHBHOIO JIico-
KOPHCTYBaHHS.

Jlnsa 3a0e3niedeHHss HOPMATHBHUX JIOKYMEHTIB, SIKi
0 crpusUIM BUKOHAHHIO 3aBJIaHb ITiBUICHHS eQEeKTUB-
HOCTI JIICOBOTO rocrofapctsa, Ypsaa Ykpainu y 2002 p.
npuitasB JlepkaBHy nporpamy “Jlicu VYkpainm Ha
2002-2015". TlpiopurerHumu 3aBaaHHsMH [Iporpamu €
3a0e3MneueHHs] NPUPOJOOXOPOHHOI (DYHKIIIT JIiCiB, 301716~
LIEHHS TPOAYKTUBHOCTI Ta MOKPAIIEHHS CTaHY JIiCOBUX
HacaJPKEeHb, ITiBUIIEHHS CTIHKOCTI JIICOBUX €KOCHCTEM.

AHani3 fociizkens i myomixanii

OpHUM i3 BaroMux 3aBlaHb y CKJIaJHIH cUcTeMmi
JIICOKOPHUCTYBaHHS Ta BINTBOpEHHsS € KiIacU]ikamis
JICIB. Y Cy4aCHHMX TEXHOJOTIYHUX CXeMaX If0 TpoIle-
Iypy 3IIHCHIOIOTH aBTOMAaTH30BaHO HAa  IIiJCTaBi
KocMiuHO Ta 3aBipkoBoi iHdopmariii [1, 5, 6, 7].

3HAaYHUX YCIIXiB CTOCOBHO BHMKOPHCTaHHS KOC-
MIYHHMX 3HIMKIB JJIs pO3B s3aHHS 3aBIaHb IHBCHTA-
pusauii JCIB Ta MOHITOPHHTY JICOBHX PpECYpCIB
JocsrHyTO y HaykoBOMY LIEHTpi aepOKOCMIYHUX JOCITi-
JoKeHb 3emii Akamemii Hayk Ykpainu [1, 5]. ABTopu
MiIKPECTIOIOTh  BaXJIUBICTh BHOOPY  CIEKTPaJIBHUX
KaHAJIIB KOCMIYHUX 3HIMaJIbLHHUX CUCTEM, sIKi O 3a0e3Iie-
YyBaJM BHUCOKHMH Kputepiit iHpopmaTtusHOcTi. B [1]
BKa3aHO Ha JOUUIBHICTh 3aCTOCYBaHHS ITiJIXOIIB,
OCHOBaHHMX Ha BUKOPHCTaHHI METOJIB KOHTPOJIbOBAHOL
kinacuikarlii, KJIaCTEpHOTO aHali3y Ta JICKOMIIO3HINT
CHEKTPaJbHUX CyMilleH.

VY [4, 6] po3risHyTO MPOCTIMIMHI MaXid 10 KiIacu-
¢ikanii 00’ €KTiB 3¢MHOI MTOBEPXHI, HA3BAaHUH METOIOM
nmapajenenineniB. Bce wacrinie B crnemiaibHii JTiTe-
patypi po3risiIaroTh MeTo HelipoHHUX Mepex [8].

o x crocyerbes Bereramiitaux iHmekcis (BI), To
iX BUKOPUCTOBYIOTH JUISI OTPUMAaHHS HOBHX 300paKeHb,
SIKI JAFOTh 3MOTY Ha ITiICTaBl 3MiHEHOT'O CIIEKTPaJIbHOTO
00pa3y edeKTHBHilEe iHTEPIPETYBaTH 00’ €KTH 3eMHOL
noBepxHi [4, 7, 11].

Bererarriiini iHIEKCH pO3PaxOBYIOTh Y pe3yJbTati
KOMOIHaIli TKCEeTiB PI3HUX CIEKTPAIBHUX Miarla3oHiB.
[HmekcH IIMPOKO 3aCTOCOBYIOTH YISl KapTorpagyBaHHs
POCITMHHOCTI, OL[IHFOBaHHSI IOKA3HHUKIB O10MPOIYKTHBHOCTI
CUJIBCHKOTOCIIOZIAPCHKUX  KYJBTYP, BMICTY Xjopodity B
MOpCBKiii Bomi. BererariiiHi iHIEKCH TO3BOJISIOTH BUSBUTH
Ti 0COOJMBOCTI 300paKeHb, sIKi HE BJAETHCS IHTEpIIpe-
TYBATH HABITh HA CIIEKTPO30HAJIBHHX 3HIMKaX.

PospaxoBano ocHoBHi Bl Ha mincraBi ¢i3uko-
XIMIYHUX SIBUII OTPUMAaHHSA 300pakeHb (PHHIMITH
MOMIMHAHHSA Ta BiAOWTTA pamiaiii) Ta Ha migcrasi
craTucTHYHMX AaHuX [9, 13, 14].

3aBaaHHA J0CJiIKeHHS
VY 3aBiaHHs TOCIIPKEHHS BXOAHJIO!
CHUCTEMATH3yBaTH BEreTAIliWHI 1HACKCH, TOaHI
B CIICIIAJIBHIN JiTepaTypi, 32 OCHOBHIUMH MOKa3HUKAMH,
3rpynyBaBud ix y Tpu knacu: 1 kiac — BI, uytnusi no
pocimunnocti; I kmac — BI, sxi MiHIMI3YIOTh BIUTUB
IpyHTy Ta miactwibHoi moBepxHi; III kmac — BI, ski
MIHIMI3YIOTh BIUIHB aTMochepH;
NpoaHallizyBaTH e(eKTHBHICTh HOBUX 300pa-
JKEHb CTOCOBHO HTEpIPETALITHAX MOXIIUBOCTEH;
CTBOPUTH KOMIIO3MIIIiHE 300pakeHHsI Ta MO-
AT WOro aHaji3 Ha mpenMeT e(eKTHBHOCTI iHTEp-
npeTarii OCHOBHUX 00’ €KTIiB 300paKeHb.

Buxkiaa ocHOBHOT0O MaTepiany.

Bereramiiinuii iHmekc, SK MOKa3HUK OCOOIMBOCTEN
BIZIOMTTS COHSAYHOI pajmiaIii Bif pi3HUX 00 €KTIB 3eMHOL
TOBEPXHI B PI3HUX CIEKTPAIbHUX JHiara3oHaxX, BH3HA-
YaeTbCs Ha MIJICTaBI MaTeMaTUYHUX OIepalii 31 crek-
TpaJbHAMH SCKPABOCTSIMH 3HIMAIBHOI CHCTEMH, OTpH-
MaHuMH B pi3HUX KaHanax J133. T'oJ0BHOIO KOHIIEMITiErO
crBopenHs Bl e koHtientist uepBoHOro kpato [3]. Maibke Bci
BereTaliifHi 1HAEKCH BUKOPHCTOBYIOTH CITIBBIIHOIICHHS
yeppoHoro (R) Ta Omwkaboro ingpauepsoHoro (NIR)
KaHATIB, Y IUISHI SKUX JJIS POCIMHHOCTI IMPOXOIWTH TaK
3BaHHUI UepBOHMIA Kpail.

JIpyroro KOHIIENTYAJILHOIO TIO3UIIIEI0 € BUKOPUCTAHHS
JHIT IPYHTY, SIKa BU3HAYAE 3AIEKHICTh MiX BiIOWBHOIO
BJIACTUBICTIO BiJJKPUTOrO IPYHTY B OJV>KHIH iH(ppadepBoHiit
Ta YepBOHI IUITHKAX CIIEKTpa:

NIR=aR+b, ()
e a — Koe(ilieHT, SIKMHi BHU3HAYa€ HaXWi IPYHTOBOI
minii; b — 3MimieHHs TPYHTOBOI JiHii BiJg MOYATKY
KOOPJIMHAT IO OCi Op/IMHAT.

VY T1abn. 1 3rpymoBaHO BXKUBaHI B JTOCHIIKCHHIX
BereTaliidl 1HAeKCH, HOAaHO0 TX Ha3BH, HAHBaXKJIMBIIII
MaTeMaTU4Hi 3aJIe)KHOCTi, PO3POOHHKIB Ta OCHOBHI
xapakrepuctuku [11,13].
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Tabnuys 1
Tunu BererauiifHux iHgekciB
Hassa dopmyna Po3pobus [pumitka
2 3 4 5
Brfha McVey, 1068 | 1Mt IEKEy svioroncs
RVI ( Retio RVI = Rnir/Rred Jorden C.F,'1969 3eneHoi pociuaHOCTi VI > 11
Vegetation Index) Rouse JW. tain., 1973  AGUIBLICHE e
Tucker CJ ain., 1979 | *POCTa€3 3@20“4;“’”“ Jeiieno
Rouse B.J. Ta immi,
NDVI 1973, Innexc Moke HaOyBaTH 3HAYCHHS
Normdized . . KoHneniis Briepiue Big —1 110 1, 1 pocnuHHOCTI
(Diffe’ ence NDMV! = (Riir-Rredy/( Riir+ Rred) Oyna npez[cra:erHa 1H7IEKC NDVIp3a3131/Ian71
Vegetation Index) Krieger F.J. Ta imui, cranosuts 0,2-0,8
1969
MSR (Modified aRnir .0 wanir 0
; . MSR= -1= +1= Chen, 1996
Smple Raio) gRred / gRred I}
NRVI RVI - 1
(Normdized Ratio NRVI = V1 Baret and Guyot, 1991
Vegetation Index) *
TVI (Transformed _ Tucker C.J. Ta inmi,
Vegetation Index) VI =yNDVI+05 1997
CTVI (Corrected
Trangformed | CTVI = g?\l\g\; 0’50 “Jass(Novi <08 || e ad Lo
Vegetation Index) AB *05 e,
TTVI (Thiam's
Transformed TTVI =(ABS(NDVI +05))Y2
vegetation Index)
PVI - N
(Perperdicular PVI = sin(a)’ Rnir - cosfa)” Rred pychadsn AT | A TITMBCIRIo pyiy T2
Vegetation Index) egendL,
Vil * Rni &— KOOp/IMHATA [IePEeTHHY JIHil
(Perpendiouler PVI1= (b AU Rred)+a Pary and fpl}j’ﬁTh BiccgelT?r?r}']
Vegetation Jb2+1 Lautenschlager, 1984 b raxson s pymTy
Index 1)
PVi2 ( "R ed) b a— KOOp/IMHATA TIePEeTHHY JIHii
; . (a” Rred )+ -
(Perpendicular PVI2= Rnir - 2 IpyHTY 3 Biccio Rnir;
Vegetation Index - a2 b o
2) — HaXWJI JIIH11 IpyHTy
VIS a—KOOp/MHATA NIEPETHHY JIHil
(nge;giﬂa PV13=a“" Rnir- s” Rred Qi ed., 1994 IpyHTY 3 Biccro Rnir;
Index 3) S—HaXW1 JIHIl IpyHTY
Lillesand T.M. ta Kiefer
DVI (Difference _ - R. W., 1987
Vegetation Index) DVI = (Rnir - Rred) Richardson i Everitt,
1992
RDVI (Retio ROV = __Rnir - Rred Roujean and Breon
i JRoir + Rred) 1905
Vegetation Index) I
AVI (Ashbum o
14 Vegetation Index) AVl =2 Rnir2- Rred Ashburn (1978)
. _ Huele A.R, 1983 L=[0]
15 Sﬁ;’.'ﬁ;" AVl = Rnir - Red HueteA.R, Ta Lui H., L=0 — Gararo jmicrs
N G (Rnir + Rred + L) (1+ L) 1994 L=1 — haiiverue Jmcrs
eget Qi J. a ik, 1094 L=0,5—orr. 3HateHHs
TSAVI1
16 gmorg: Teavii= SY (Rnir - s)' (Rred - a) Baret Ta immi 1989, a_KwpﬂHHaT:inepe;?r},lmHn
" Rred +s” Rnir- a” s Baret and Guyot 1991 TpyHTY 3 ccto ’
Vegetaion S— HaxwWJl JIiHii IpyHTY
Index 1)
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TIpooosoicennsi maon. 1

2 3 4 5
&— KOOp/IMHATA [IePEeTHHY JIHil
TSAVI2(Transfor o S IPyHTY 3 Biccro Rnir;
med Sail-Adjusted TSAVI2 = s” (Riir - 5" Rred - a) Bg:;e;ggﬁg, S— HaxW1 JIiHii IpyHTY;
Vegetation Index (a' Rnir + Rred - 2" s+ X~ (1+ sT 2) 1991 ’ X — KoeilieHT KOpeKIl st
) 3MEHILICHHS [T ICTHIBHOTO LITyMy
( B opurinai crarri X=0.08)
MSAVI1 Rni o
(M(Xjfla:l&]'- MSAVI1= ( ir- R ) ’ (1+ L) ) ) )
18 Adjused (Rnir + Rred - L) Qi ra inmi, 1994
Vegatation L=1-2" s NDVI~ WDVI
Index 1)
MSAVI2 __ (Ruir- Rred) ,
f . MSAVI2=—— " (1+L
(Modified Sail- (Rnir + Rred - L) (+t)
19 Adjusted Qi Ta inmmi, 1994
Vegetation 2”7 Rnir +1- \/(2 Rnir +1)2- 8" (Rnir” Rred)
Index 2) L=1- >
WDVI (Weighted
20| Difference WDVI = Rnir - r * Rred CleversJG, 19838 I' —HaXWJHi IpyHTy
Vegetation Index)
Rouse JW. Ta iHmi,
1973; Tucker CJ,
) 1979
o1 EVI (Enhanced _ (Rnlr - Rred) . (1+ L) Jackson R.D., Ta i, Po3pobrero s MODIS
Vegetation Index) (Rnir + ((;1' Rred - ¢2° Rblue) + |_) 1983; Kriegler F.J. Ta C1=6;C2=75L=1;
i, 1969 ; Sdlers
P.J, 1985; Huete A.R.
Ta ixm, 1997
. .\ Rred- 0125 .
GEMI (Globa GEMI=h" (1- 025" h)- T ra Pinty B. ta Versragte
. M.M., 1991
22|  Environment 5 2 . ) Leorieur C. 1 iri
Vegetation Index) h= 2(Rn|r - Rred )+l.5Rn|r +0,5Rnir ep”euigg-:a‘m”"
Rnir + Rred +0,5
OSAVI ( ( ))
(Optimized Sail — 1+ 0.16(Rnir - Rred/
2| e OSAVI = (Rrir + Rred + 016) | Rondeauxetd. 1996
Vegetaion Index)
IPVI (Infrared Rnly
24 Percentage IRVI = Rnir + Rr Crippen RE., 1990
Vegetation Index) ( " ed)
. Kaufman, Y.J, Tare,
A ARr\lleIri iy ARv] = Riir - Rb D., 1992 Kaifman,
25 RI O;g St Rnir + Rb Y.J, Tare D., 1996;
Vegetation Index) Rb=Rred - @’ (Rred - Rb'UE) HuaeAiF\;gza Lui H.,
_ Rnir- Rb, .
SARVI (ol SARVI = iR FL:
jjusted an ! _ -
26| Atmospherically 2 Riir +1- |(2° Riir +1)2- 8" (Rnir* Rred) AR LA, S—mmmmlpyery
Resigtant L=1- ;
- 2
Vegetation Index) 3
Ro=Rred - s” (Rred - Rolue);
GNDVI (Green i R
Normdized _ Rnir - ~green GITELSON etd.,
2z Difference GNDVI = Rnir + Rgreen 1996
Vegetation Index)
Escadafd and Bach
28 BI BI =\/Rgreen2 +Rred? + Rnir? 199 A
NGV Rareen
29 | (Normalized Green NGVI = ——— Rrg S Siipedaet dl., 2006
Vegetation Index) " green
NRVI Rred
(Normdized RV .
30 Green Vegetation Rnir + Rred + Rgreen Sripadaet d., 2006
Index)
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Y MareMaTHYHHMX BHpa3ax MO3HAUCHHS IapaMeTpiB
MOJTAaHO B iIHTEpPIIPETAIlil aBTOPIB.

Ho I xmacy nanexats immekcu: RVI, NDVI, MSR,
NRVI, TVI, CTVI, TTVI, DVI, RDVI, AVI, OSAVI,
IPVI, GNDVI, Bl, NGVI, NRVI,

no II xmacy: PVI1, PVI2, PVI3, SAVI, TSAVI,
TSAVI2, MSAVI1, MSAVI2, WDVI, EVI;

no 111 xmacy: GEMI, ARVI, SARVI.

JlocmimkeHHss BHUKOHAHO 3a KOCMIYHHM 3HIMKOM
WorldView-2, orpumanum 08.08. 2012 p. na Tepuropil
3anoBigHuka  (c. IBaHO-®pankoBe). OO €xkTH  3eMHOI
noBepxHi (HaceneHWil MyHKT, o03epa), K 1 JicoBa
POCIIMHHICTB, XapakTepHi ais [IpukapnarcbKoro periony.

WorldView-2 o6nagHano 3HIMAIBHOIO CUCTEMOIO BHUCO-
KOTO MPOCTOPOBOTO PO3Pi3HEHHS, B MAHXPOMATHYHOMY
KaHaNi po3pi3HEeHHS Ha MicmeBocTi craHOBuUTH 0,46 M,
MYJBTHCIIEKTPAIbHUN CIIEKTPOMETpP Ma€ BiciM KaHAIiB 3
pospisHeHHsM 300paxkeHb 1,84 M, ¢okycHa BiaCTaHb
kamepu 13,3 M. Kpim gortupsox tpamuiiiinux (R, G, B,
Nir), amapatypa mparfoe y JONATKOBHUX CIIEKTPATbHUX
KaHanax: (iosieToBOMYy, >KOBTOMY, MOPOTOBOMY YEpBO-
HOMY Ta OJKHBOMY iH(pauepBoHOMY — 2 [2].

s Oe3mocepemHbOr0 BH3HAYCHHS 00’ €KTIB 3¢€MHOT
MIOBEPXHI, 30KpeMa THUIIB JEpeB JICOBOi POCIMHHOCTI Ta
MiACTHIBHOI TTOBEpXHi, HEOOXIHO BHWKOHATH MOJHOBE
nemmrpyBaHHs, TOOTO OTPUMATH 3aBipKOBY iH(OPMAIIIFO.
3 miero meroro 3aranoM crtBopeHo 20 MONITOHIB, SKi
YMOXIIUBIIOIOTh ~ JOCTaTHBO  €(EeKTHBHY  OIHKY
BUKOPHCTAHHS BereTallilHUX iHIEKCiB. [Ji1 mMOIBbOBOTO
nemmdpyBaHas BuKopucTaHo rutanmetHuid [TK  (Asus
Google Nexus 7, 2 gen), siKuii MiCTHTh aKCEIEPOMETP,
ripockor, enekTpoHHui kommac, GPS Ta 1'sTume-
ramikcenbHy kamepy. I1ix gac ¢ororpadyBanHs 00’ €KTiB
3a mormomororo gogarka GEOCAM 3ammcano KoopauHaTh
mux o0’ extiB y cucremi WGS-84. BukopucranHs 1b0ro
NPUCTPOIO  SIK peecTparopa 3HAYHO IPHUIIBHIIINIO
MOJTLOBE JCTU(PPYBaHHS Ta peecTpyBaHHs iH(popMmartii. 3a
yac BUKOHAHHS MOJBOBOTO Aemm(pyBaHHs 3podieHo 357
3HIMKIB, JesIKi 3 HAX IMOKa3aHo Ha puc. 1.

VY Tabn. 2 nomaHo XapaKTEpPUCTHKU 00’ €KTIB TOJIi-
TOHIB 3aBIpKOBOI iH(OpMAITil.

Tabnuys 2
XapakTepucTHKA MOJIroHIB 3aBipKoBoi iHGopmanii
Xapaire- Bikoswii T (Bucora, B.mCTaHL .
Ne | pucruka Mk aepe- | Ilpumitku
HaCaKCHb M
HaCa/P’KCHb BaMH, M
1 2 3 4 5 6
1 Bozni i i i Ozepa,
00’ exTH CTaBKU
2 Kap'ep - - - ITicok
3 Pimst - - -
Mimammii | Cepemmo- TincrmmbHa
4 HHAHHH OIS 15 5 TIOBEPXHSI:
JIic 3puInit .
JIUCTSL, Ky
IligcTrmbHa
5 | By rpa6 | CPSO | 5 5 | mosepxi
3puInit nepe3puie
JIMCTS.

IIpooosoicenns mabn. 2

1 2 3 4 5 6
[MincrrsHa
MonoHsIK, .
6 by, rpa6, Cepennpbo3pi | 10-15 3 TTOBCEPXIA.
ny0 . nepespiie
T
JIUCTS
Mo o
7 | Byk,rpad | Cepemubo- | 520 3 CPXH.
. nepespiie
3pimii
JUCTS
[MincrrmsHa
g | Byerpad | 3w |200| 5 | momeP
yo nepe3piie
JIUCTS
[lincTrnsaa
9 Byk, rpab, Monossix 5 1 TIOBEPXHS:
nyo KyIIoBa
POCIMHHICTD
Jlyrosa
10 | pocaun- - - - -
HICTh
11| Cocsa | CPEEO- | o 1 Kymosa
3piHit POCITHHHICTB
12 CocHa Cepc?m{fo- 5 05 -
3piHit
13| 00y | Copermbo- |45 56| 4
rpad 3pinmii
IooawHoKi
14 CocHa Monona 15 7 JIMCTSIHI
JiepeBa
IMooamHoKi
15 I[y6,a66y1<, Momnomuit 15 5 CEePEITHBO
P 3piJii fepesa
IepeBaxkae
Taka ropoja,
Coenn e
16 | Mimanmit 3PLITHH, 520 3 p' Ha,
Moo MIDX HEIO
Garato
MOJIOZIOTO
Oyka, rpaba
IlepeBaxae
MOJIOHSIK, 31
MomnonHsk, CMyTaMH
17 | Jlucrsamii | cepemubo- | 515 1 CepeaHbO3pi-
3pliHit JIIX JiepeB 1
TIOOIUHOKH-
MU COCHAMH
HasBHi
18 TTone - - - CapKaHIl
(Bucora 3 m)
19| Coema | COPOHRO | g 3
3pina
[lepeBaxkae
COCHa 3
Moo ' OJIOAUMH
20 | Mimanwii CepeIHbO- 15 4 MOTOZ
A HAaCaHKCHHSI-
3pimii
mH Oyka Ta
rpaba

cepenosuit ENVI, 3aranom 30 300pakeHs.

300pakeHHS Ha TMACTaBl BETCTALIHHUX IHAEKCIB
BINOBITHO 10 Tabm. 1 oTpumMaHo y mpOTpaMHOMY
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Jlns oOuncnenns Bereraniiaux omiHok PVI, PVIL, PVI2,
PVI3, TSAVI1, TSAVI2, ARVI, WDVI, SARVI, DVI
HEOOXITHO BM3HAYUTH TapaMeTpH IPYHTOBOI JiHii, a came 1i
Haxwn Ta epetrH i3 Biccto NIR. Li mapamerpr otpumaHo 3a
noroMororo tporpamHoro nakera ENVI, B sxoMy ctBOpeHO
TO4KOBY niarpamy 3a RED- ta NIR-xanamamm.

IpyHTOBA JiHisA Ha rpadiKy PO3ILILE POCITUHHICTE Ta
rpyHTH. 3 rpadika MOKHA BU3HAYUTH 11 mapamerpu. Bonu
cranoBiats. D=103, a=45°.

[Micnss oGumclieHHs yciX BUOpaHMX BereTaliiftHuX
OLIIHOK OTpPUMaHO HOBEe 300pakeHHs B rpajamisx
ciporo TOHy Ta TicTOrpamy CTaHAAPTHOTO PO30OUTTS.
Jist mokpamieHHs Bi3yaJbHOro cHpuiiMaHHS 300pa-
KEHHSIM HaJlaHO MEBHOTO KOJIbOPHUCTHYHOTO 3adap-
BJICHHS, a TakK0oX 3MIHEHO HOro 300paxxeHHS BH-
piBHioBanHsaM ricrorpamu (Histogram equalization),
o0 Jajo 3MOTy 30UTBIIMTH KOHTPACTHICTH 1 Kpamie
BUIITUTH POCITHHHICTB.

AHaii3 300pakeHb CTOCOBHO iHTepHpeTariii 00’ eKTiB
[o1aHo B TadiI. 3.

IMicns amanmizy 30 BereramiiHUX OIIHOK 3pOOJICHO
BHCHOBOK, II0 OCHOBHHUMH YWHHHUKAaMH, SIKi BIUIMBAIOTH HA
edeKTHUBHICTh KIIacuiKarlii JiciB, € arMoc(epHI BIUIAB Ta
BIUIMB TiACTWIBHOI TOBepxHi. Haifkpami pe3yibTatn
OTpPUMAaHO JUIs 300paXkeHb, OOYMCIICHMX 3a BereTalliiHUMHA
iHnekcamu PVI, PVI1, PVI2, SAVI, RDVI, AVI, WDVI,
MSVI1, OSAVI, GEMI, ARVI, SARVI, BI.

AJie HaWKpanmii pe3yabTaT jIs PO3PI3HCHHS MDKBH-
JIOBOTO CKJIaay JEpeB OTPHMAaHO 32 KOMIIO3WIIHHIM
300payKEHHSM 3 TPHOX BETCTAIIIHIX 1HICKCIB.

BiAmoBiiHO 10 3aCaIHIYMX MIPUHIIAIIB YTBOPSHHS HOBUX
300pakeHb, VIS SIKAX 3aJIeKHO Bl Bi MOXyTh imeHTH-
(hikyBaTHCS meTali, He TMOMITHI Ha BHXITHOMY 300pakKeHHI,
CTBOPEHO KOMITO3HIIIIfHE 300payKeHHS 13 TPhOX BeTeTaIlitHIX
ingexcie GEMI, PVI31i TSAVI. Lie 300paxkeHHs1, CTBOpEHE Ha
3acanax RGB, momano Ha puc. 3.

Tabauys 3
XapakTepucTika 300paxeHb, OTPUMAHHUX 32 BereTaliitHuMHu iHgeKcaMu
Innexcu IHTepnperaniiiHi XapakTepHCTHKA

RVI,NDVI,MSR,NRVI, |Xopome po3pi3HEHHsI JUCTIHOTO 1 XBOWHOTrO Jicy, MNOMITHHH BIUIMB MiACTWIBHOI TOBEPXHI,

TVI,CTVI, TTVI PO3PI3HAETHCS BIKOBHIA CKIIa/.

PVI, PVI1, PVI2 Ho‘l’v{iTHm?I BILTHB aTMocdepH, 3]\{[6HI.[I€HI/¥I7[ BILIMB l'liI[.CTI/IJ'ILI-—IO'l' nosepxui. [pyHT Ta BomsHi 06’ €xTH
Maiike He po3pi3HsoThes. J1o0pe ineHTH(IKYIOThCS OPHI 3€MIIL.

DVI I_I.OMiTHI/Iﬁ BILIMB Hi,Z[C:l:I/IJ'IBHOi' l'IAOBerH'i Ta aTMocq)epH. Xopome po3pi3HEHHs JHUCTSHOTO i XBOWHOTO
Jicy, HOMITHUH BiKOBHH CKJIJ; ripiie MibKBHIOBE PO3PI3HEHHSL.

SAVI 3MeHIIeHNH BIUIMB ITiICTHUIBHOI oBepxHi. [lomiTHuMI BB atMocdepn.

RDVI IMomiTHuH BIUMB aTMOcepH, PO3Pi3HAETHCS BIKOBHI CKJIa]] ICPEB, alle He PO3PI3HSIOTHCS THUIIH JISPEB.

AVI CrubHMI BIUTMB MiICTHIIEHOI HOBEPXHI Ta atMocdepu. JloOpe BIIHO OpHi 3eMIi.

TSAVI Jy>xe nobpe BUIIICHO Kap' €p Ta JOPOTy 10 HhOro. POCIMHHICTE po3pi3HseThCs Tiplie.

WDVI JloOpe BUIHO OpHi 3eMJTi, aJie MOMITHO CHJIbHUH BIUIMB MiICTHIBHOT MOBEPXHI Ta aTMOC(EPH.

MSAVI1 3yeHm?HHﬁ BIUTHB IiICTHIEHOT TIOBEPXHi. XOpOIlle pO3Pi3HEHHS JINCTSIHOTO i XBOWHOTO JIiCy, TOMIiTHHI
BIKOBHI CKJIA/I.
3MeHIICHUH BIUTHB MiJICTHIBHOT MOBEpXHi. BomHUM 00’ €KTaM, OpHUM 3eMIIsIM, Kap' €py, I0PO3i HaJlaHO

MSAVI2 3nauenHs “NoO Data’. Xopouie po3pi3HEHHs JTUCTSHOTO i XBOWHOTrO JIiCY, IOMITHHI BIKOBHi CKiiaz, aje
MAJIOTIOMITHHH THITOBHH CKIIAJT IEPEB.

EVI Orinka po3p06n§Ha KOMAHIOI0 MODIS mns 3niManbHOT cHCTeMH MQDIS. Tomy mns 3HIManbHOT
cucremu WorldView-2 oriHKy HEMOXJIHBO BUKOPHCTATH LTSI Kiacupikari.

OSAVI 3Me1.{me}31/117¥ BHJ'[%B T ICTAITBHOT HOBerHi vTa ?.TMOC(bepEI. Xopoliie po3pi3HEHHS JIACTSHOTO 1 XBOWHOTO JIiCY,
HOMITHMI BIKOBUH CKJIaJ1, ajle MJIONOMITHHIT MDKTHIIOBUH CKJIAJI IEEB.
3MeHIIeHHnH BIUTUB MiJICTIIIBHOI HOBEpXHi Ta arMochepu. Xopole po3pi3HEHHs JIUCTSHOTO 1 XBOWHOTO

GEMI Jicy, IOMITHHH BIKOBHI CKJaJ, ane ciaadko ineHtudikyoTbes THnu aepes. JoOpe BUIHO OpHI 3emui ,
Kap' €p, pi3HEe MOKPHUTTS IOIIIB.

ARV 3MeHIJ_IeHI/II\/'I-B1'[J'II/I.B aTMocQ)epM. Xopomie po3pi3HEHHs! JUCTSHOIO i XBOMHOTO JIiCy, HOMITHHH BiKOBHH
CKJIJl, aJIe ripuie iNeHTU]IKYIOTbCS THITH AEpPEB.

PV 3MeHm§HHﬁ BILHB ni;:[CTI/IJIV},Ho'l' MOBEPXHi. X0p0m§ pO3Pi3HeHH${ JIMCTSHOTO 1 XBOMHOTO JIiCY, MOMITHHH
BIKOBH CKJIaJ], MDKTHIIOBHII CKJIaJ IepeB MAJIOIIOMITHHH.
3MeHIIeHNH BIUTUB MiJCTIIIFHOI MOBepXHi. BoxHnM 00’ €ekTaM, OpHUM 3eMIISIM, Kap’ €py, 10po3i HaJaHO

SARVI 3navyenns “No Data’. Xopoie po3pi3HEHHs JIUCTSIHOTO i XBOHHOTO Jicy, MOMITHHI BIKOBHI CKJal, ajie
MaJIOTIOMiTHHH MIKTHIIOBHH CKIIaJI IEPEB.

VI3 HaSIBHiV aHoMaJtii Ha BOL[.HI/IXUOG'CKTaX. Xf')pome PO3pi3HEHHS JHCTSHOTO i XBOHHOIO JIiCY, HMOMITHHI
BIKOBHH CKJIaJ], MAJIOTIOMITHHI MIDKTUIIOBHH CKJIAJL IEPEB.

GNDVI 3M8Hm?HHfI BIUTUB IiICTHIBHOI TOBEPXHi. XOpoIlle pOo3pi3HEHHs JIUCTSIHOTO i XBOWHOTO JicCy, TOMITHHIH
BIKOBHIi CKJIaJI.

BI 3HavHu BIUMB aTMoc(epH Ta MiACTHIBHOT oBepxHi. JJoOpe po3pi3HAIOTHCS OPHI 3eMIi, BUIOBHUIT CKIIa]
JepeB.

NRVI Brus aTMoct’pepn MiHiManLHHIZ. z(opome PO3pi3HEHHS JHCTSHOTO 1 XBOMHOTO JIiCy, TOMITHUHA BIKOBHI
CKJIaJI, MAJIONOMITHHH MDKTHITOBUH CKJIAJT IEPEB.

GNVI Xopotie po3pi3HEHHs JIUCTSHOTO i XBOMHOTO JIiCy, MOMITHHIA BIUIMB MiJICTHIBHOI IIOBEPXHI.
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Puc. 1. Cunmesosanuit kocmivnuil 3nimox \WorldView-2
3 mouKamu 3a6ipkosol inpopmayii

Puc. 2. Ipynmosa ninis ma it napamempu

Puc. 3. Komnosuyitine 300padicents, ompumane 3 mpbox
secemayitnux indexcie GEMI, PVI3, TSAVI

0

Puc. 4. Enemenmu 306paicetvb, OmpumManux Ha niocmasi
secemayitinoeo indexcy NDVI i komnosuyitinoeo suivka:
a — eupyoKu niicy; 6 — Ipynmu ma 1ico8a pOCIUHHICMb

Ha ctBOperomy 306pakenHi (prc. 3) 3HAUHO Kpalle po3-
PI3HSFOTBCS BUM JIEPEB, BIKOBUI CKIIA[, YiTKO BHIUTLIOTHCS
TpaHMIll MDK pI3HIMH 00 €KTaMH, MiHIMI30BaHO BIUIMB
miacTiIbHOT ToBepxHi. [lokakeMo Uit MOPIiBHSHHS 300pa-
JKEHHSI JISSIKMX €JIEMEHTIB, OTpUMaHuX 3a ingexcamu NDVI ta
13 KOMITO3MITIHHOTO 3HIMKA.

HenopiBHSIHHO Kpallie po3pi3HSIIOTHCS HE TIJIBKH CTapi
i wMomomi sucTAHi Ta xBoWHI Jicu (puc.4), UiTKO
iIeHTUQIKYIOThCS BHPYOKH, 3a POCIMHHICTIO MOXKHA
MIPOCTEKUTH Pi3HOYACOBHH TX XapakTep.

BucHosku

1. 3a maHUMH CIIEKTPATHHUX KaHAIIB KOCMIYHOTO 3HIMKA
i3 cynyrauka WorldView-2 wa migcrasi 30 BeretamiifHnx
IHIEKCIB OTPUMAaHO HOBi 300pa)KeHHS Ta BUKOHAHO iX aHawi3
CTOCOBHO 1HTEPIPETALIHHIX MOYKITUBOCTEH.

2. BcraHoBICHO IHTEpIpeTalliiiHy mepeBary 300pa-
J)KeHb 3a Bererauiianmu iHpexkcamu PVI, AVI, WDVI,
MSVI1, OSAVI, GEMI, ARVI, SARVI.

3. Komno3umniiine 300pakeHHs, CTBOpEHE Ha MiICTaBi
TphOX Berertamiiinux iHmexcis GEMI, PVI3, TSAVI, nae
MOJJIMBICTh C(EKTHBHIIIE PO3PI3HATH BIKOBHU CKIa[
Jicy, 4YITKO pO3MEXKOBYBaTH pOCIHMHHICTh, IPYHTH Ta
MiZCTUIBHY TOBEPXHIO.
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BukxopucranHs BererauiiHux ingexciB
nJis igeHTHdikanii 06’ eKTiB 3¢eMHOI MOBEPXHi
b. bapauu, X. Bypiutusceka

Posrnsayro 30 BereraiiiiHux iHAEKCIB, SKi BHKO-
PHUCTOBYIOTh IS OTPMMAHHSI HOBMX 300pakeHb. 1X
3rPYNOBAHO 33 KJIacaMU: iHAEKCH POCIUHHOCTI; iHIEKCH,
SKi BPaxOBYIOTh BIUIMB IPYHTOBOI JIiHii, IHIEKCH, SIKi
BPaxXOBYIOTh BIUTHB aTMOC(hepH.

[poananizoBaHO e(QEKTHBHICTH BUKOPHCTAHHS KOHK-
PeTHHX BETCTAIIMHWUX 1HAGKCIB I IHTepHpeTamii
00’ €KTIB 3eMHOI TTOBEpXHi (IIEPEBAXKHO JIiCiB), OTPUMAHHX
3a KOCMIYHHM 3HIMKOM i3 cymyTHuka WorldView-2.

Hcnonb3oBaHue BereTalMOHHbIX HHICKCOB
JJ1 uAeHTH(HKAUH 00beKTOB 3eMHOI IMOBEPXHOCTH
b. bapapiui, X. bypmTslHCKas

Paccmorpeno 30 BeretauOHHBIX WHJIEKCOB, UCIIOJIb-
3yeMbIX Ul TIOJy4eHUS HOBBIX H300paxeHuit. OHHU
CTPYNIUPOBAHBI 10 KJIacccaM: MHIEKCHI PaCTUTEIHHOTO
MOKPOBa, YYUTHIBAIOLIME BIMSHUE TPYHTOBOW JMHUH H
YUYHUTHIBAIOLINE BIUSHUE aTMOC(EPHL.

[Ipoanamu3upoBaHo 3((HEeKTHUBHOCTh HCIOIB30BAHUS
KOHKPETHBIX BETCTAlMOHHBIX HMHAEKCOB ISl HHTEpII-
peranuu OOBEKTOB 3eMHOW MHOBEPXHOCTH (IpeHMy-
[IECTBEHHO JIECOB), MOJYYEHHBIX II10 KOCMHUYECKOMY
cHuMKy u3 ciiytarnka WorldView-2.

Using vegetation indicesto identify objects
on the earth surface
B. Bardysh, Kh. Burshtynskaya

The paper considers 30 vegetation indices that are
used to produce new images. Indices are grouped by
classes: improving interpretation of vegetation, taking into
account the influence of soil lines and considering the
influence of the atmosphere.

An analysis of the effectiveness of the use of specific
vegetation indices for the interpretation of objects on the
surface, mainly forests, obtained by space images from
WorldView-2 satellite.




