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NMpenopaBaTenb:
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UHdopmaumoHHas nopgaepxka:
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3aJaHuns, CTaTbW, CCbINKM HA TEMaTUYECKNE CanTbl
3aHATHUA:
* MOHeOenbHUK, NnaTHMUa 5 napa, aya. 2017
 nekumn (30%), npaktnueckue (40%), aoma (30%)
3agaHus:
» pecbepart ctatbn 2012-14 roga u3 katanora ELSEVIER
* 3MIEMEHTbI aHann3a CHUMKOB 1 UX NaHawagTHaa NMHTepnpeTauus
* MHOMBUAYAlbHbIM NPOEKT (TeMaTn4eckoe KapTorpadpupoBaHme)
NMpoBepKa 3HaAHUM:
* npakTnyeckne 3agaHus (80%), sayet (20%)
* 3a4€eT BbICTaBNAETCA N0 cyMMe HabpaHHbIX 6annos
* npakTu4eckue (60 6), Bonpockl a3k3ameHa (30 6), akTuBHasa pabota (10 0)
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KANEHOAPHbIU NJAH

BBogHas. Lenu, 3agayun n cogepxaHue Kypca

BasoBble NpUHLUMBI, NOHATUSA, OrpaHNYEeHUS

CyliecTByoume CbeMOYHbIE cucTeMbl, TTX, KaTtanorn CHAMKOB [13

[MpeoBapuTenbHasa noarotoBka CHUMKOB a3

[Mpr3HakoBOe NPOCTPAHCTBO OOBLEKTOB AelundpnpoBaHUS a3

Knaccudmkauma nsodpaxeHun (NpuUsHakm, anropuTmMm,

UHTepnpeTauus)

LewmndpupoBaHue (MHTepnpeTaums) N3odpaxxeHum a3

NHTeprnonsuua pesynsraTtoB NosieBbIX ONUcaHum a3

OueHka naHgwadTHOro pasHoobpasuns : D_ 3
ok A o p

[13 B 3aga4yax AguHaMmKm u

[loknagbl no ctatbsam 2012-2014 rr.
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STAlNbI AHAINMN3A O003:

1.

[Moa6op CHUMKOB (TUN CLEMKU, paspeLleHne NPpoCTPaHCTBEHHOE U
pagnomMeTpuyeckKoe, ce3oH, 06NayvyHOCTb, CKaXKEHNS)

[eomeTpuyeckas Koppekuusi (CoBmeLleHne ¢ pabouen reorpacunyeckomn
NpoeKuMen, NprBs3Ka)

PagnomeTtpudeckada Koppekums (nepepacyeT «CblpbiX» 3HAaYEHUN APKOCTEN
CbEMKM B MOTOK OTPaXEHHOW COSTHEYHOW pagnaumn, 3aperMcTpupoBaHHbIN

CEHCOpOoM cnyTHUuKa, B1/m?). MpuHUMnNnansHO Npu UCNOMb30BaHUN CHUMKOB
3a pa3Hble CPOKN CbEMKMW.

PacyeT nHAEKCHbIX N306pakeHni, xapakrepusyrwine domnsnyeckme cCBOMCTBa
oTpa)kaTtenbHOW NOBEPXHOCTU (brnonorudeckas npoayktmuBHocTb (NDVI),
Temneparypa, BMaXXHOCTb, TEKCTYPHbIE XapaKTePUCTUKN 1 Op.)

Knaccudgumkauma. Bbidbop knaccnpumkaumoHHbIX NPU3HAKOB B
3aBMCUMOCTM OT Liefien uccrnenoBaHuUsi, OCOOEHHOCTEN TePpPUTOPUUN U
UCXOAHbIX AAaHHbIX, MPU HEOOXOAMMOCTUN CHNXEHUE Ppa3MepPHOCTHU
AaHHbIX, 00OOCHOBaHMe MeTPUKKN, cnocoda knaccudpukaumm, ymcna
BO3MOXHbIX KIacCoOB.

NHTepnpeTauuns nonyyeHHbIX knaccos. ConoctasBrieHne noslyyeHHbIM
Kriaccam cpegHunX 3Ha4YeHUn anpuopHbIX JaHHbIX U pe3ynbLTaToB NnoneBbIX
N3MepeHnin CBOUCTB NaHaLwadpTHOro NOKpPoBa.



the CORINE program (Co-ordination of Information on the Environment)

Level 1 L evel 2 Level 3
1. Adificial surfaces 1.1 Urban fabric 1.1.1 Continuous urban fabric
1.1.2 Discontinuous urban fabic
1.2 Industrial, carmmetrcial [ 1.2.1 Industrial or commercial units
and transport units 1.2.2 Foad and rail networks and

associated land
23 Port areas
4 Ajrports

1 Mineral extraction sites
.2 Durmn sites
3
1
2

1.3 Mine, dump and
construction sites

Construction sites
Green Urban areas
Sport and leisure facilities

1.4 Artificial, nore
agricultural vegetated
areas

2. Agricultural areas 21 Arable land 21.1 Morririgated arable land

21.2 Permanentty irrinated land

21.3 Ricefields

2.2 Perrmanert crops 221 Wineyards

222 Fruittrees and berry plantations

223 Olive graves

AAAAAAA
e e o fen [ fra o2

2.3 Pastures 2.3.1 Pastures
2.4 Heterogeneous 2.4.1 Annual crops associated with
agricultural areas petrranent crops

242 Complex cultivation patferns

243 Land principally accupied by
agriculture with significant areas
of natural vegetation

244 Agro-forestry areas

3. Forests and semi-natural 31 Foreds 31.1 Broad-lesved forest
areas 3.1.2 Coniferous farest
31.3 hixed forest
3.2 Shrub andfor 3.2.1 Matural grassland
herbaceous vegetation | 3.2.2 Moors and hesthland
associations 3.2.3 Sclerophyllous veqetation

3.2.4 Trangtional woodland scrub

3.3 Onpen spaces withlittle [ 33,1 Beaches dunes sand olain
or novegetation 3.3.2 Bare rock

333 Sparsely venetated areas

3.3.4 Burrt areas

335 Glaciers and perpetual sho

4 Vetlands 4.1 Inland wetlands 41.1 Inland rmarshes
4.1.2 Pezt bogs
4.2 Coastal wetlands 421 Salt marshes
4.2.2 Salines
422 Intertidal flats
A WWater hodies A1 Continental waters 5.1.1 Wvater courses
a1.2 YWater bodies
A2 Marine waters 521 Coastal lagoons

5.2.2 Estuaries
f.2.3 Seaandocean
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rﬁAﬁA Land-Cover and Land-Use Change Program L C.

1. Urban or Built-Up Land
11, Residential
12, Commercial Services
13, Industrial
14, Transportation, Communications
15, Industrial and Commercial
16, Mixed Urban or Built-Up Land
17, Other Urban or Built-Up Land
2. Agricultural Land
21. Cropland and Pasture
22, Orchards, Groves, Vineyards, Murseries
23. Confined Feeding Operations
24, Other Agricultural Land
3. Rangeland Land Cover Classification in the Upper Arkansas River Cosvidor Study Area
31. Herbaceous Rangeland
22, Shrub and Brush Rangeland
33, Mixed Rangeland
4, Forest Land
41, Deciduous Forest Land
42, Evergreen Forest Land
43, Mixed Forest Land
a3, \Water
51. Streams and Canals
52, Lakes

53. Reservoirs
54, Bays and Estuaries

6. Wetland ) o | LAND USe LAND COVER LUCAS COUNTY, OHIO
61, Forested Wetlands Gilleland Creek P —
62, Monforested Wwetlands Land Use / Land Cover S R Ay Ry

71. Dry Salt Flats
72, Beaches e,
73, Sandy Areas Other than Beaches T
74, Bare Exposed Rock )
75, Strip Mines, Quarries, and Gravel Pits Legeed _
76, Transitional Areas St somn
77. Mixed Barren Land . ;
8. 8 Tundra m———
81. Shrub and Brush Tundra r.—
82. Herbaceous Tundra [ PROS
83, Bare Ground
84, Wet Tundra -

7. Barren Land et h.{e{g}

I High Daraty Residarsal |

" B ursan

85. Mixed Tundra E i B connvommenital |
9. Perennial Snow and Ice SO —
a1, Perennial showfields vt e Senasce Landsrt prowedad By Ghioviw ong. Unweossl Tranesses Mecrator Zorm 17 HAD 1500 "I(ll:ll)

- Cmograghy svd |’m1rg

02, Glaciers



URBAN & BUILT UP

11 Residential N Michigan Land/Use Cover Classification System
12 Commercial, Services, & Institutional

13 Industrial

14 Transportation, Communication & TTlities

[15] Mapplndustrial FPatks under appropriate category th Commercial I—evel ” < 1801000

oy & nstiuonal (12) or fnduatnal (19 Level 11 1:20,000 to 1:80,000

17 Bt Level IV > 1:20,000.

19 Open & Other

AGRICULTURAL LAND

21 Cropland, Eotation & Permanent Pasture 4 Forest Land (Level l]l

22 Orchards, Bush-Frutts, Vineyards & Omamental Horficulture Areas

23 Confined Feeding Operations 42 Coniferous Forest (Level I}
[28] Inactive Land (These plant commumnities will be mapped under

hetbaceous, rangelands (31). 421 Upland conifers (Level [}
29 Other Agricultural Land (Level Iv)
RANGELAND (Level V)
31 Herbaceous Eangeland (Level 1)
32 Shrub Rangeland Eﬁ;ilell\?w
FOREST LAND (Level IV)
41 Broadleaved Forest {generally deciducus)
42 Coniferous Forest 422 Lowland conifers (Level Il
43 Mized Confer-Broadleaved Forest (Level I+
WATER (Level Iv)
a1 Streams & Waterways {Level Iv)
52 Lakes (Level V)
53 Reservoirs (Level N
54 Great Lakes {Level v}
WETLANDS

£1 Forested (wooded) Wetlands

62 MNon-Forested (non-wooded) Wetlands
BARREN

71 Salt Flats (not applicable to Michigan)
72 Beaches & FEiverbanlks

73 Sand Cther than Beaches

Landuse |
[ Agricultural Land
'

[ Water

TUNDERA (not applicable to Michigan) ] Wetlands

PERMANENT SNOW & ICE (not applicable to Michigan)

74 Bate Exposed Eock ! Barren
75 Transitional Areas : B Forest Land i
- [ Rangeland |
79 Other o [ Urban and Built Up ~ *
IJ; S SN






KEPXXEHCKWUW 3ANOBEOHUK










CEMMEHTALMUS U3OBPAXEHUM (Image Segmentation)

KINNACCUPUNKALUNA — pasgeneHune Bcex nmkcenem CHUMKa no nx
crnekTpanbHbIM NPM3HaKam Ha rpynnbl, COOTBETCTBYIOLLME pa3HbiM OObEKTaM

1. Beibop npusHakoB
2 Knaccmndgoumkaums Knaccudpmkauyms
' 6e3 oby4eHus c obyyeHunem

\/

* NHTepnpeTtaums
3. e JlereHoa
* OdopmneHne KapThl




CEMMEHTALUS U3OBPAXEHUM (Image Segmentation)

NCXOOHbIE OAHHBLIE KITACCUDOUNKALNA
5 - - : : L2 - - 1 - . HeonpeneneHHoCTb 0:55
PCA 1 Knaccudukaumm 05
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NMPOBJIEMbI

1.
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KnaccundukaumoHHble npunaHaku (KI)
HenocTtoaHcTeo KT

Cnocob knaccudmkauum
HeonpegeneHHOCTb

[OpobHoCcTb (4YMCno Knaccos)
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KINACCUDPUKALIUA BE3 OBYYEHUA ﬁ

e

Ob6beKTbl, OTHOCUTENBHO N30ITNpOBaHbI B NMPOCTPaHCTBE MNMPU3HAKoB . : | %?
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ApxocTh B KpacHOI1 30HE ApxocTs B KpacHOIT 30He ApxocTh B KpacHo# 30He

Apkocts B 6avokueir UK 3oHe
Apxocts B 6mxHeit UK 30He
Spxocts B 6mkHet UK 30He

OGNACTY 3HAYEHNI SIDKOCTY He ObnacTtn 3Ha4eHNn APKOCTU pasHbIX OOBLEKTOB NepecekaoTcs

nepecekatorcs Koppensauus mexay CyLLecTByeT Koppensuus
KNaccMUKaLMOHHbLIMU MEXAY 30HANbHbIMM
Cnocob napannenenunena npu3Hakamu oTcyTCTBYyeT 3HaYEeHUSMU SPKOCT
(MeTpuka MUHUMaNbLHOro (MeTpuka makcumanbHOro
paccTosiHuA) npasgononoo6ms)




KNACCUDUKALIUA BE3 OBYYEHUA: ISODATA

lterative Self-Organizing Data Analysis Technique
NTepaTUBHbIA CaMOOpraHM3yLMNCS cnocob aHanu3a AaHHbIX
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LWAT 1. eneHue npn3HakoBoro LUAT™ 2. Kaxgblh NMKcenb OTHOCUTCA B LWAT 3. PesynstupytoLlee nonoxeHue
npoctpaHcTea Ha N paBHbIX onpefeneHHbIN Knactep no npuHUmny LEHTPOB U rpaHunL, Knactepos

anana3oHoB MUHUMalribHOIo PaCCTOAHUA



KINTACCUDPUKALIUA C OBYYEHUEM

Ecnn cnektpanbHble SPKOCTU BblAeNsEMbIX OO bEKTOB MEHSAOTCSA HENPEPbLIBHO U f‘f_*f;ti,#”‘f
(7'l i L ﬁ;\."
nnasHo ?ﬁ:} A
-'E?-: e
‘ * . ."'l‘ar#':-
Kiacc 2 | A
™~ ~ @
] KJI :
S Bl acc 3 2 6. ©/ Knacc 4
b4 m2 3 ©
;| B;;g,— m
5 o 5
S Bt S Knacc 2
S,
t:% . | = o K1acc 1
(o)
Kiacc, 1 : 25008 8%
] l —- -

Bra Bm Bms
Apxocts B 30HE 1

Knaccudpukauma cnocodbom
MMWHUManbHOIO PacCTosIHUSA

CnekTparnbHoe paccTosHme D
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ApkocTts B 30He 1

Knaccudukaums cnocobom
MaKCMManbHOro
npasgonogobus

PacctoaHne MaxanaHobwuca

DM, = (Xp: - ME:)T‘ Cm"}];‘ (XB; - MB:}:



KNACCUDOUKALUA BE3 n C OBYYEHUEM




OBOCHOBAHUE OPOBHOCTU KITACCUDPUKALIUAN
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,D,I/ICKPETHOE MHO)KECTBO

OnpepgeneHHoCTE Knaccudmrayum

0 2 4 5] 8 10 12 14 16
Yucno knaccos



TECTOBbIE U3SOBPAXEHUA

RGB

Knaccudukaumsa Ha 3 knacca
pesynbrart HeonpeaeneHHoCTb 018 |
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OnpeaeneHHoCTb KnaccudmrkaLm

o
=
S

A

Pactp 220 konoHok x 192 cTpok
Uucno nukcenen 42020, n3 Hux HesHavawume (No Data Cells) - 20728
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0 2 4 6 8 10 12 14 16
Ynecno knaccos



TECTOBbIE USOBPAXEHUA
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TectoBoe MHOXecTBO RGB nonyyeHo coBmelleHnem Tpex
cnyyvamHbix nogMmHoxecTB R, G, B. 3HayeHna anemeHTOB
NOAMHOXECTB NOSyYeHbl reHepaTopOM Cry4anHbIX YNcen u
npuHMMmatoT 3HaveHust ot 0 go 1. Pasmep TecTtoBOro n3obpaxeHus
100x100 nukcenen.



TECTOBbIE USOBPAXXEHUA 100x100 nukcenew

LleHTpanbHO-JlecHo 3anoBeAHNK, y4aCTKN YCIOBHO-KOPEHHbIX M NPON3BOAHBLIX NIECOB, BETPOBASibl, BEPXOBOE
6onoto "Ctapocenbckun mox" n none a.Crapocernbe. PaspelwleHue - 28.5 m.

Landsat 7 ETM+ 22 mapTa Landsat 5 TM 27 anpensa 2000 Landsat 5 TM 30 masa 1992 Landsat 7 ETM+ 20 uioHa 2001 Landsat 7 ETM+ 27 ceHTabpsa 2000
. ] ~ . " .'._“.' 2 1 . ; b .i

CATUHO. Paspeluerue - 30 m.
Landsat 5 TM 30 aerycta 1992 Landsat 7 ETM+ 30 mast 2002 Landsat5 TM 20 mas 2007




