OT3bIB
O(hMIHAILHOTO OIIIOHEHTA JIOKTOpa TEXHUYECKUX HayK, podeccopa
Benemunna Jleonuna Asexcanagposuya
Ha juccepranuio Puxrepa Anapest AnekcanapoBuia Ha TEMY

«KomruiekcHasi MeToiMKa aBTOMaTU3MPOBAHHOIO OOHAPYIKEHHUSI U OLEEHKH
rmapaMeTpoB 0OBEKTOB 3aXOPOHEHHUSI OTXO/0B 110 JJAHHBIM KOCMUYECKOH ChEMKUY,
IpeJICTABJICHHYIO Ha COUCKaHKMe YUEHOH! CTeIIeHH KaHuaTa TEXHUYECKUX HayK
o crieranibHocTH 25.00.34 — AdpokocMHuUeckre UCCiIe0BaHus 3eMIIH,
dhororpammerpus

AKTyaJbHOCTH padoThbl. 3aMyCOpUBAHUE OKPYXKAIOLIEH CpeIbl MOXKET
BO3HUKHYTh W pPa3BUBAThCA B JIIOOBIX MeCTax IIOBEPXHOCTH 3€MJIM, HMETb
pa3IMYHble UCTOYHUKHA 00pa3oBaHus U cocTaB U np. HecmoTps Ha TO 4TO mpouecc
GOpMHUPOBaHUS CBAJIOK UME €T IPOCTPAHCTBEHHbIE, BPEMEHHBIE M CTPYKTYPHBIE
3aKOHOMEPHOCTH,  TPY/IHO  OJIHOBPEMEHHO  OTCJIEIUTb  CyLIECTBYIOLIUMHU
Ha3eMHBIMH METOJAMH CIIOHTAHHO BO3HMUKAIOLIME CBaJKW Ha OIPOMHBIX
Tepputopusix. YesoBeueckass IKU3HEIEATEIbHOCTb, OJHOW M3 IIPOU3BOAHBIX
KOTOPOM SIBJISIFOTCSI  OTXOJIbl NPOM3BOJICTBA W IOTpPeOJIeHus, HY¥XKJaeTcss B
HENPEPBIBHOM KOHTPOJIE 3a CUET ONPEIeIEHHBIX T€XHOJOTUH, MOBBIAIOMNX €&
5(hGeKTUBHOCTD MO (PUHAHCOBBIM, BPEMEHHBIM U JIPYT'UM 3aTpaTam.

['J1aBHOM W3 CYIIECTBYIOLIMX Ha CErOJHSIIHUN JIeHb TEXHOJIOTUH
MOHUTOPUHIA  OTXOJOB  JKMU3HEACSTEJILHOCTH  4YeJIOBEUeCTBa  SIBJSAETCS
JIMCTAHIMOHHOE 30HUpoBaHue 3emii U3 Kocmoca. KocMmuueckue n3o0pakeHUst
OXBaThIBAIOT OOIIMPHBIC TEPPUTOPUU Ha Oaze MHOXKECTBA MPSMBIX U KOCBEHHBIX
JeM(POBOYHBIX MTPU3HAKOB, XapaKTEPU3YIOUIMX TOT MJIM MHOM KilacC OOBEKTOB.
Jlaxxe BusyaipHOe oOcnegoBaHue W300pakeHHMH gaéT Oosee  BBICOKYIO
3D PeKTUBHOCTD JleInPPUPOBaHUs, 4YeM oOciie/loBaHMEe CaMOW MECTHOCTU. A
OJylarojapsi MCIOJIb30BAHUIO METOAOB HU(PPOBOM 00pabOTKM OHA IOBBIILIAETCS
MHOTI'OKPATHO.

MeTtosbl DKOJOrMYECKOr0 MOHUTOPUHIA, KOHEYHO, HE CMOI'YT pEeLIUThb
npo0sieMy «cOBITa» OTXOJ0B, KOTOpasi C IojJlaMH TOJIbKO IJ100alu3upyercs: U
ycyryossiercst. OJIHAKO JJaHHbIC METO/Ibl TTOMOTYT OL[EHUTh COCTOSIHUE MTPOOJIEMbI U
3aCTaBUTh OOIIECTBEHHOCTH OTHOCUTBLCS K ITPUPOJIE ¢ YBAXKEHUEM, TPUHLMITMAIBHO
MOMEHsITh (Guiaocoduio noTpedeHus Ha IKOJOTHUYECKYI0 (Quiiocopuio Ha Bcex
YPOBHSIX U BO Bcex 0O0JIacTsIX >KU3HEJESITeJIbHOCTH, KOTopas B OyJylueM MOXeT
cTaTh HEOOXOAUMOM JUIsl BBDKMBAHHUSI CAMOTI'0 YeJI0BEYECTBaA.



Crenenpb pa3paboTaHHOCTH TEMbI HCCIEI0BAHMS.

B cucreMe 5KOJIOrMYECKOr0 MOHUTOPUHIA 00bEKTOB 3aXOPOHEHHUS OTX0/10B
(O30) 3ajeiicTBOBaHbBI B OCHOBHOM METOJAbI  HA3eMHBIX  HAaOJIIOJEHMH,
nabopaTopHbIX O0CJIEOBaHUN W BO3JyIIHAs CbEMKA, [l YEro MCIOJb3yeTcs
crenuaibHoe obopyoBaHue. MeTojibl KOCMUYECKOr0 MOHUTOPUHIA UCIIOJIB3Y HOTCS
3HAUUTELHO peXKe BBHJY OTHOCHTEIBHOM MaJlOCTH CaMUX OOBEKTOB U
NOTPEeOHOCTH B JIOPOrOCTOSILIMX CHUMKAaX BbICOKOro paspeuieHus. OIHAKO ecTb
paboThl, B KOTOPBIX JaHHbIE METOAbl IPUMEHSIACH IIPH MOHUTOPHUHIE CBaJIOK
(pabotel ApucroBa M.B., Jlurmimua /I.A., bposkunoit O.B.). Ocobennoctsio
METOJIMKH JeHIM(PPUPOBAHKS CBAJIOK I10 KOCMHMYECKHM CHUMKAM HH3KOTO H
BBLICOKOI'O IIPOCTPAHCTBEHHOT'O pa3pelleHus, onucaHHoi Puxrepom A.A., sBiseTcs
KOMIUJIEKCHBIH M CHUCTEMHBIM T1107X01 K jgemudpupoBannto O30, BbICOKHH
YKOHOMHYECKHH  d(hdekT 3a CcuéT MNPEeuMYyLIECTBEHHOIO  HMCIIOJIb30BaHUS

OecruIaTHBIX HCXOAHBIX JaHHBIX.

JInunplii BKJAJ aBTOpa 3aKJIOYaeTcsi B y4YaCTMM Ha BCEX JdTarax
UCCIIEIOBAHNM, B TOJYYECHUM MCXOJHBLIX JI@HHBIX M IIPOBEJIEHUH Hay4YHBIX
SKCIIEPUMEHTOB, B TIOJI'OTOBKE OCHOBHBIX ITyOJIMKAIMH 110 BLINIOJHEHHOH pabore, B
anpobaliuy, BHEIPEHUH U ITPAKTHYECKOM IPUMEHEHUH PE3yJILTaTOB UCCIIEJOBAHUMN,
ABTOp paboThl MPUHUMAJI y4acTHE B HAy4dHbIX KOH(pepeHUUsX. Pesynbrarsl
MCCIIeOBAHNM ObLIA TPUMEHEHBI B HAY YHO-HUCCIIe/I0BATEIbCKUX paboTax.

Hayunast HoBu3Ha padoThI:

1. PaszpaboraHbl MHJIEKCHl PeaKlMU PAaCTUTE]IbHOCTH, B OCHOBE KOTOPBIX JIEKHT
OllIeHKA peakilMyi PaCTUTEILHOCTH Ha pa3jindHble ()aKTOPbl BHEIIHEN Cpe/ibl U e€
BpPEMEHHBIE U3MEHEHUSI;

2. BpIloyiHeHO  KOMIUIEKCHMpOBAHUE  OOIIEHM3BECTHBIX  METOJI0B  LU(PPOBOH
00paboTku  M300pakeHUi JyIsi  pelIeHus 3aJa4  aBTOMAaTU3MPOBAHHOIO
JeTeKTupoBanusi, oueHku napametpoB O30 u ounenku BiausHus O30 Ha
[PUPOJIHYIO CPEIy I10 JIAHHBIM KOCMUYECKHUX U300parkeHU.

Crenedb OOOCHOBAHHOCTH H /JOCTOBEPHOCTH HAYYHBIX IOJI0MKEHHH,
BbIBO/IOB H peKOMeHAalHi, cPpopMYJIHPOBAHHBIX B JIHCCEPTALMH:

1) KOppeKTHOE MPUMEHEHHEe MEeTOJI0OB MaTeMaTH4YeCKoi 00pabOTKH JJaHHBIX
JIMCTAHIIMOHHOTO 30H/IMPOBAHUS 3eMJIM U3 KOCMOCA;

2) cpaBHEHHE Pe3yJIbTaTOB 00PadOTKH JIaHHBIX KOCMHUYECKOI0 MOHUTOPUHIA
C HCIIOJIb30BaHUEM pa3paboTaHHOM B JUCCEpPTAllUM METOJIMKA C JIaHHBIMHU
BU3YaJbHOTO JICTEKTUPOBAHUS H300paKEHUM U HA3eMHbIX Ha0JII0/IeHNH;

3) comocTaBiieHHE Pe3yJIbTaTOB ¢ O(UIIMATBHBIMU JJaHHBIMU PocpeecTpa;



4) ncnoJb30BaHKe 0OIIEN3BECTHBIX HHEKCOB MOACTUIIAIONIEN TOBEPXHOCTH,
MMEIOLINX oTIpe/ieJIeHHbIN buzrueckuit CMBICII (HOpMaIM30BaHHBbIN
BEereTalMOHHBIN HMHJEKC, MHJEKC OCOJIOHEHHOCTH, TeMIleparypa IMOBEPXHOCTH M

ap.).
TEOpeT"‘leCKaﬂ JHAYUMOCTDb:

) KOMIIJIEKCHOM aBTOMATH3MPOBAHHOM TIOJXOJE K JeMH(pPUPOBAHHIO
00BEKTOB 3aXOPOHEHHUSI OTXOJIOB 10 MaTreprajaM MHOIO30HAJIbHOH KOCMHYCCKOH

ChEMKH,;

2) pa3paboTKa MHIEKCOB PEaKIMK PACTUTEILHOCTH M TOYB, MO3BOJISIOLIMX
ONpeeNsTh PEAKIUI0 PACTUTEILHOCTH HAa U3MEHYHUBOCThL (PAKTOPOB OKpPYIKalOLIeH
CpeJibl 110 JIAaHHBIM KOCMUUYECKHUX ChEMOK U IOJICITY THUKOBOI'O MOHUTOPHMHTA.

HpaKanecxaﬂ SHAYUMOCTb:

1)  wucnonbp3oBaHWe — pe3yJbTaTOB B NPOEKTHO-HUCCIIEA0BATEIbCKON
JIeSITEJIbBHOCTH B CHUCTEME CPEJHEro W BBICIIEro 00pa3oBaHMs C NPUMEHCHUEM

Pa3JIMYHBIX IIPOrPaMMHBIX CPECICTB,

2) IpUMEHEHHE METO/IMKH B IPUPOJI0OXPAHHBIX BEJIOMCTBAX ¥ OpraHU3aIUsIX
JUIss  pEellIeHUs] 3a7a4d BbISBICHHMS HECAHKIIMOHUPOBAHHBIX O30 u KOHTpOJIS
NMPaBUIILHOCTH OKCIUIYATAllMK ITOJMIOHOB TBEPJBIX KoMmyHanbHbX (TKO) 1

ITPOMBIIIJIECHHBIX OTXOIO0B.

JluccepranmonHas paboTta COCTOMT M3  BBEICHHS, TPEX paszielios,
3aKII0YeHUs M crnMcka jaureparypsl. OOmmii 00béM paboTsl cocrasisger 203
crpanul,. Jlucceprauust cojepxut 77 pucynkos u 11 Tabnui. Crincox surepary pbl
BKJIfoUaeT 166 HaMMeHOBaHUM.

Bo BBejieHMM TIPUBEJIEHBI aKTYalbHOCTb, CTENEHb Pa3pabOTaHHOCTH TEMbI
MCCIIeI0BAHMS, 11€JIb, 3a/1a4i, HaydHasi HOBU3HA, 0ObEKT U IPeIMET UCCIIeJ0BAHMS,
TeopeThyeckass M [paKTHYecKas  3HAYMMOCTh,  METObl  HMCCJIe/IOBaHMS,
uHpopMalMoHHas 6a3a, JOCTOBEPHOCTh Pe3yJIbTaToB, anpodalus, BHEJApPEHHE H
IPaKTMYECKOE TPUMEHEHHE pPe3yJbTaTOB HCCIIEN0BaHKs, CHOPMYIIMPOBAHbI
I10JIOYKEHHUSI, BHIHOCUMBbIE Ha 3aLUTY.

B nepsom paszene pganbl obmue cBejgenus o6 O30 u merozax X
HKOJIOMMUYECKOI0 MOHUTOPUHIA, TIPUBEJEH CpPaBHUTEbHBIA aHAIW3 METOJ0B
HA3eMHOr0 W JAMcraHinuoHHoro wmonutopuHra O30 M MX COCTOSHME Ha
CeroJHsAIIHUNA  JIeHb, JIOCTOMHCTBA W HEJOCTaTKM, HAa OCHOBAaHMM YEro
copmyspoBaHa Hay4yHas 3aja4a UCCie/I0BaHMsl.



Bo BTOpOoM paszjiesie onrcaHa KOMILIEKCHAs METO/IMKa aBTOMAaTH3HPOBAHHOIO
o6Hapysxenus 1 oteHku napamerpoB O30 1o JJaHHBIM KOcMUYecKor chEMKH. [lana
o6masi cxema M OIUCAHME KOMIUIEKCHOW METOJMKH M COCTaBJISIONIUX OJIOKOB
(nerextuposanue O30, ouenka napamerpoB O30, onenxa Biustaus O30 nHa
OKPY’KAIOILyI0  cpejly), TpeOOBaHUS K BXOIHBIM — HM300paXEHUSIM, MECTO
KOMIIEKCHOH METOJIMKM B cucTreMe KoMmuueckoro monutopurra O30, oueHka
>(PPEKTUBHOCTH METOJMKH 10 KPUTEPUSIM JIOCTOBEPHOCTH OOHApy KEHHMS, 3aTpar
BPEMEHH M MMaMsITH, (PUHAHCOBBIM 3aTpaTaM, BU3yajbHOM OIICHKH.

B TpeTbem pazjenie MpOBEAEH HKCIEPUMEHT JUISl Psijia TECTOBBIX OOBEKTOB
(mosuronos TKO Mockosckoro perviona). ITosrydeHbl BpeMeHHbIEe cepun obacTei
nosmronos  TKO u  moctpoeHa  kapra  3aMyCOpMBaHHs — TEPPUTOPUHU
6mmKHEeBOCTOUHOTrO [10IMOCKOBBSI aBTOMATH3UPOBAHHONW 00pabOTKON CHUMKOB
Landsat. JlemmdprpoBanne KJacCcoB MOBEPXHOCTU U KJIACCU(PUKALMsI TTOBEPXHOCTH
y4acTKa 3amycopuBanus rnpuseaeHa juid noyurona TKO KyunHo no pesynbraram
aBTOMATU3MPOBaHHOM 06paboTku cHuMKoB WorldView2.

Bcee npe/yuiokeHHbIE U UCIIOJIb30BaHHbIE B PadOTE MOAXO/IbI U METOIMYECKUE
pelieHds  HAy4HO  apryMEHTHPOBAaHbI ¥ TEXHOJOIMYECKHM  OOOCHOBAHHbI.
JIoCTOBEpHOCTh ~ pe3yJIbTaTOB  IOATBEPXKJAeTCs  HMX  CPAaBHCHHEM U
COTJIACOBAHHOCTBIO C OMTOPHBIMU JIaHHBIMH.

Cuuraro paboTy BBIITOJHEHHON ¢ HEOOXOAMMOM CTENEHBIO 3aBEPIICHHOCTH
JUISL TIOJITBEPIKACHUS TMpejoiaraeMoil HayqHol kBaiudukanuu couckareis. [o
TeMe Juccepranuu omy6iauKoBaHo 19 H ayuHbIX pabor, m3 HuMX 15 crared — B
Hay4HBIX KypHasax, pekomengoBanHbix BAK, SCOPUS u WOS. OcHoBHbie Hjieu
JMCCEpPTALMU 3AIIUIIEHBI TSIThI0 TaTeHTaMu P@ na nzobperenue.

Cozepkanne aBTopedepara COOTBETCTBYET OCHOBHBIM  ITOJIOXKEHHUSIM

JUCCepTallNU.

Bmecrte ¢ Tewm, IIpyu 1IPOYTCHUH pa6OTbI BO3HHUKJIM HCKOTOPLIC BONPOCHI,

MNOKEJAHUA U 3aMCYaAHHU

1. I'lapameTpbl, olleHHBaeMble B MeTO/IMKe OlleHKH BiausHus O30 Ha NpUpOJIHYIO
cpeay, MOXKHO OTHECTH K KaTeropuu I1apaMeTpoB COCTOSHUSI TOYBBI |
pPacCTUTEJILHOCTH;

2. MoxHO ObLJI0 ObI IPUBECTH METOJAMKHU OLICHKH JPYIHMX KaTeropui rapamerpos,
B 4aCTHOCTH, MOP(HOJIOrMYECKOT0 COCTaBa, OLEHKN KayecTBa IIPOEKTUPOBAHMS,
SKCIUTyaTallud ¥ PeKyJbTHUBAIlMM IOJUIOHOB, COCTOSHHS PACTHUTEJILHOIO |
ITOYBEHHOT'O TTOKPOBA ¥ MOXET OBITH JIPYTUX KaTErOpUid;



3. B oToi#i CBSI3M NapaMeTphbl, OlleHUBaeMble B MeTojiuke oueHku BiausHus O30 Ha
MPUPOJIHYIO CpPey, MOXKHO OTHECTH K KaTeropuu IapameTpoB COCTOSHUS
[IOYBEHHOI'0 ¥ PaCTUTEJILHOIO IIOKPOBA,;

4, MokHO J100aBUTh METOJMKM W alropuT™bl Juiss Kaxjoro mnapamerpa O30,
IpEJICTABUB CXeMY BBIUHCIIEHHH B BUJIE HEPAPXUIECKON CTPYKTYPbI;

5. JlemmgpupoBanue MpOBEIEHO, B OCHOBHOM, IO cHMMKaM Landsat wu
WorldView2. MoxHo 6bl10 Obl  paccMOTpeTh 00pabOTKy H300pakeHHi,
[10Jy4aeMbIX C JPYIHX CITyTHHKOBBIX CUCTEM 3apy0eHOro U OTEHECTBEHHOIO
MTPOU3BOJICTBA;

6. Eciim camu crajuy METOJAUKHM JIETEKTUPOBAHUsS MOXKHO paccMaTpUBaTh Kak
METOJIMKH JIETEKTHPOBAHMsI CBAJIOK, [[eJIeco00pa3Ho ObIIO ObI CPABHUTH UX JIPYT
C Jipyrom 1o 3¢ ¢eKTuBHOCTH;

7. CriexTpajibHble XapaKTepPUCTHUKK CBAJIOK IO AUCTAHIMOHHBIM U300paKEHHUSIM B
HayKe y)e OTKpbIThl (nuccepranus bposkmnoi O.B.), yro moxarsBepxjiaet
BO3MOKHOCThH BH3YaJIbHOTO JIHIM(pPUPOBAHUS CBaJIOK. TeM He MeHee MOXKHO
YHCJICHHO OIIEHUTH JOCTOBEPHOCTDH OLEHKU MapaMeTpoB MeTojamMK HH(poBoi
00pabOTKH 110 JAHHBIM Ha3¢MHBIX CUCTEM DKOJIOTHYECKOI0 MOHUTOPHUHT,

8. TepMuH «3aMyCOpUBaHHUE» SBIISETCS CJIIEHIOM, II09TOMY B Ha3BaHUH
JUCCEPTALMOHHON pabOoThI €ro UCI0JIL30BaTh HEKOPPEKTHO;

9. Tak)xe HEKOPPEKTHO BBECTH IIOHATHE «OOBEKT 3aXOPOHEHHUS OTXOJ0B»
(coxpaménno O30), T.K. CYHIECTBYET HOHATHE «OOBEKT Pa3MEIEHHUs OTXOI0BY
(coxpaménno OPO);

10.B nepsoM pazjeine juccepTaliy, B XOJE IPEJCTaBIEHHOro 0030pa MOXHO
100aBUThL aHaMM3 TpeOOBaHMM K IPOU3BOJACTBEHHOMY JKOJIOTHYECKOMY
MOHHMTOPHHIY COCTOSIHUSI U 3arPS3HEHUS] OKPYIKAIOLIEH CpeJibl Ha TEPPUTOPHUSIX
00beKkToB pasmeltenusi orxozoB (B wactHoctd, no I'OCT P 56060-2014
«I Tpor3BOJICTBEHHBIM YKOJIOIMUECKUIA MOHUTOPUHI. MOHUTOPUHI COCTOSIHUS U
3arpsI3HEHMsI OKPYIKAIOIICH CpeJibl Ha TEPPUTOPUIX» ).

Heo6Xx011MMO OTMETHUTE, YTO 9TH ¥ HEKOTOpBIE JIPyTrHe HEeJOCTaTKu B padore
CBSA3aHbI ¢ OOJILIIUM 00BEMOM IPOJIeJIAHHON padOThl, €€ MHOIOTPAaHHOCTBIO, HO 9TO
HM B KOEM Cllydae He CHIIKAeT 3HaYMMOCTH IPOBEJICHHBIX MCCJICIOBAHUM U caMOi
muccepranuy. Cojepxanue asropedepara IOJHOCTBIO OTpaXkaeT OCHOBHbIE
Hay4HbIE [TOJIOXKEHHUSI JIUCCEPTALIMOHHON paboThl.

Cunraro, uro juccepranus Puxrtepa A.A. «KomruiekcHas Merojuka
aBTOMATH3MPOBAHHOIO  OOHApY)XEHUs W OLIGHKM  IapaMeTpoB  OOBEKTOB
3aXOPOHEHHS] OTXOJIOB 110 JaHHBIM KOCMHMYECKOW ChEMKHY», IPEJICTaBJICHHAs Ha
COMCKaHHWe YYEHOH CTEeNeHH KaHujaTa TeXHUYECKMX HayK, COOTBETCTBYET



nacropty Hay4dHo# cneruanbHOCTH 25.00.34 — « ASpOKOCMUYECKHE UCCIIEI0OBAHUS
3emitd, GoTorpaMMeTpus», KpuTepusM IyHkTa 9 «llomoxxeHus o MpUCYXIEHUN
yuénsix crernenein» BAK MuuoOpHayku P®, yTBepKIEHHOIO MOCTAHOBJIEHHEM
[TpaBurensctBa PO Ne 842 or 24.09.2013, a Taxxke nynkry 4: «Teopus wu
TEXHOJIOTHsI AeU(PPUPOBAHUS N300paXKEHUH ¢ LEIbI0 UCCIIENOBAHUS TIPUPOIHBIX
pecypcoB ¥ KaprorpadupoBaHUs OOBEKTOB HMCCIIEMNOBAHUI» MAacropra HayIHOU
CIMEeIHUAIBHOCTH.

Jluccepranus sBJISETCS HAyYHO-KBaIH(DUKALIMOHHON paboToM, B KOTOPO# Ha
OCHOBAHHUU BBINOJHEHHBIX aBTOPOM HCCIIEOBAHUM M3JI0’KEHLI HOBBIE HAY4YHO
000CHOBAaHHLIE pEIEHUs,, BHEIPEHHE KOTOPBIX B CHCTEMY 3KOJOTHYECKOIO
MOHHUTOPUHIA MOYKET TIOBBICUTH €€ OS(QQEKTUBHOCTh W YCKOPUTH IIPOLECC
nemu(GprpoBaHus HOBBIX HEU3BECTHBIX CBAJIOK Ha TeppuTopuu PO.

OdunmanbHbIA ONTIOHEHT

JIOKTOp TEXHWUYECKUX HayK, IJIaBHBIM crienuanuct MHCTUTyTa KOCMUYECKHX
ucciaenoBaHuil Poccuiickoil akajgeMun HayK
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