MpakTnueckana pabora .

Knaccudmkauma nsobpaxeHui.

Llenb paboTbl: onpeaenntb NaoLaab pacnpocTpaHeHUsa COCHOBOrO seca B
oKpecTHoCTAX . TOMCKa.

McxopHble maTepuanbl: KOMNAEKT MY/IbTUCNEKTPA/IbHOIO KOCMUYECKOTO CHUMKA
Sentinel 2.

Mporpamma: Arc Gis 10



1. 3arpy:kaem B Arc Map KOMMNAEKT NO-KaHa/ibHbIX M306pa*KeHNn MPOCTPaHCTBEHHOro pa3pelleHuns 10
M. Y AAaHHOrO CHMMKA - 3TO CNeKTpa/ibHble KaHanbl 2, 3, 4, 8.
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2. Co3gaem My/ibTUKaHa/IbHbIM CHUMOK MyTem KOMBMHALMM NO-KaHaIbHbIX PACTPOB C MOMOLLbHO
WMHCTPYMEHTOB NaHenun "AHanms nsobpaxkeHnn".




Ha BbixoAe nonydyaem 4-x KaHanbHOE pacTpoBoe M3obparkeHue

3. Ona Toro, 4To6bI OTAEINTL COCHOBbIN IEC OT BCEX APYrNX OOBEKTOB N306paXKeHUa HeobxoAnmo
BbINOJIHUTL NpoLeaypy Knaccudukaumm. B JaHHOM cydae mMbl NPUMEHUM METOA KOHTPOIMPYeMO
Knaccudukaumm no stanoHam. s BbINOAHEHUA AaHHOW 3a4a4M UCMONb3YHOTCA UHCTPYMEHTbI NaHenu
"KnaccudumKkauma nsobparkeHuin".

Ha nepsom ware HEO6X0,CI,VIMO C0O34aTb 3Ta/ZIOHHbIE NMOJZIUTOHbI ONA PA3HbLIX TUNOB 06bEeKTOB Ha
M306pa)K6HMM. B Hawem cnyyae OCHOBHbIMMK TUNAMM 0bOBEKTOB ABNAOTCA:

- COCHOBbIN Nec;

- nona (OHW UMEIOT OTTEHKM roslyboBaTo-3eneHble U KPacHO-PO30Bble B KOMBMHALMKN CNEKTPaNbHbIX
KaHanos 4-3-1 n, cooTBeTCTBEHHO ByAyT NoApasaeneHbl Ha ABa Knacca, YCNOBHO - "'nons 3eneHble" u
"nonna kpacHble");

-INCTBEHHbIN Nnec (B OCHOBHOM 3TO Hepesa);
-3aCTpOEHHbIe Tepputopumn (ycnosHo- "ropoa");

-BOAHble 06beKTbI (peKa, o3epa, Npyabl, BOAOXPaHWUAULLA)



[na co3gaHnAa aTaNOHHbIX NOJIMFOHOB NCNOb3YyeTCA COOTBeTCTBy}OU.LMVI MHCTPYMEHT NaHeNn

~n

"Knaccudukaumsa n3obparkeHui

B
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KonnyecTBo 3TaNoHHbIX NOJMTOHOB A5 KaXKA0ro TMMA 06bEKTOB ONpeseNifeTca UCX0AA U3 NONOMKEHMS
0 penpe3eHTaTMBHOCTU BbIBOPKMU, T.e. UX YNCA0 AOMKHO BbiTb He MeHee 30, ec/iM 3TO BO3MOXKHO.

OTa/IOHHbIE NOJIMTOHbI CO3A4al0TCA NOCAeA0BaTENLHO ANA KaXKA0ro TMna 06beKTOB (Hanpmmep, CHa4ana
30 nonnroHoB gna COCHOBOro neca, 3a Tem 30 NoANroHoB ANA nosew 3eneHbIx u T.A.)



Ona pa6OTbI C 3Ta/IOHHbIMM 06BbEKTaMMU HeO6XOAMMO OTKpPbITb Ta6nmu,y 3Ta/IOHOB




Training Sample Manager

Open the Training Sample

Manager window so you can view
and change properties for training
samples.

& Press F1 for more help.

Ha pucyHKe nokasaH Ha6op 5TaNOHHbIX NOJINTOHOB A1 COCHOBOTO neca. Ux Heo

EI"’miniﬁg's':T!ﬂ: Manager
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0] Class Name Value Color Count

5]

a

iy

n 06'be,£I,MHMTb, MOCKOJIbKY OHMU OTHOCATCA K OAHOMY K/1aCcCy.

<& Composite_Clip_t45vuc_201¢
[T € Clip_t45vuc_20130920t0536.
[ 48> Clip_t45vuc_20180920t0536
[7]<# Clip_t45vuc_20180920t0536.

[T 48 clip_taSvuc_20180920t0536

6xoaMMo BbIbpaThb



Danee,

nogobHbIM e 06pa3om co34atoTCA 3TANIOHHbIE NOJIMIOHbBI A1A APYTUMX TUMOB 06bEKTOB M3006pakeHUs U
06BbeMHAITCA B COOTBETCTBYIOLLME KNaCChl



Class Name Count

cocta 30188
nang_senersie 5329
nons_Kpacrsie 2908

ropen %78
Gepesa %3
sona 3981

4. NMocne co34aHNA 3TANIOHHbBIX MOJIMFOHOB A/1A BCEX TUMOB OO BEKTOB MOMKHO NEPEWNTU K BbIMOJHEHUIO
KOHTPOIMPYEMON KnaccudmrKaLmMm: KHoMKa "Knaccudmrauma" - "MHTepaKTUBHAA KOHTPOIMpyemasn
Knaccudpmrauma”

—
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Image Analysis

4 Composite_Clip_t45.
[] € Clip_t45vuc_201309
[] € Clip_t45vuc_201309
[] € Clip_t45vuc_201309
[] € Clip_t45vuc_201309

Execute maximum likelihood
classification using sample set.




Pe3ynbTaToM KOHTPOIMPYEMOM KnaccuduKaumm sBaseTcsa KnaccuPuumpoBaHHOE pacTpoBoe
nsobpakeHue.
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Cnepytowwmm Wwarom paboTbl ABAsAETCA NPeobpasoBaHMe pPacTPoOBOro M306parkeHUs B BEKTOPHOE.
MOCKONbKY Ha pacTpe Mbl HE MOXEM BbINOJIHATbL U3MEPEHUA ANWH M naowasen. Nepeg Tem, Kak
BbINO/IHUTL AaHHYIO KOHBEPTALMIO HEOBX0AMM €elLLLe 0AMH MPOMENKYTOUHbIN Wwar. [leno B ToM, YTo
KNaccMoUUMPOBaHHBIN PacTp MOKa elle ABAAeTCA BpemeHHbIM Gainiom U HeJoCTyneH AN KOHBEPTaLMM
B BeKTOp. Ero Heobxoanmo caenatb NOCTOAHHbIM.

BbINONHAETCA Yepes KOHTEKCTHOE MeHI0 /105 "AaHHble" - "aKcnopT AaHHbIX"
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B cocHa X Remove nversion Tools
Il nona_senerie E] Open Attribute Table Excel
[l nona_kpacHsele i From GPS
Bl ropoa Joins and Relates k From KML
[]Bepesa ‘_;-* Zoom To Layer From POF
| EELLE From Raster
. - &
= Composite_Clip_td @ Zoom To Raster Resolution ;h Raster to A5CI
RGE N %, Raster to Float
I Red: Band_l Visible Scale Range ’ ‘i\, Raster to Point
[ Green: Band_1 Data k |
-.BIUE: Band_1 Edit Features 3 |ﬂ:-+‘-' Export Data...
O Clip_t45vuc 201809 -
O Clip_t45vuc_20180¢ & Save As Loyer File.. o Export Data
[0 Clip_t45vuc 201809 5> Create Layer Package... Eroort racter data from thic
Clip H5 20180 : = : port raster data from this layer
[ Clip_t45vuc, “f Properties... B Vig  to the format of your choice, You
T

can also choose other settings,
such as the extent of data, the
spatial reference, and cell size.

T

To Geodatabase

To GecPackage

To KML

To Raster

To Shapefile
ta Intercperability Tools
ta Management Tools
Archiving
Attachments

Data Comparison

IO




Spatial Reference
() Data Frame (Current)

(@) Raster Dataset (Criginal) R

@) Raster Dataset (Original
Selected Graphics (Clipping) Clip Inside P T

Qutput Raster -
[[] use Renderer [T square: Cell Size (o, cy): @ 1p

Force RGE Raster Size (columns, rows): ) | 3025

|Jse Colormap MoData as: 55536

MName Property

Bands 1

Pixel Depth 3 Bit

Uncompressed Size 6,72MB

Exltent {left, top, right, bottom) { 351525,0000, 6267575,0000, 381785,0000, 6244275,0000) ~
i i

Location: D:\Sentinel_Tomsk

MName: dassifide_raster}tif ~ Format: [TLFF

Compression Quality

Compression Type: MOME (1-100):

About export raster data




B pe3ynbTaTe 3KCMopTa mMbl NOJlyYaemM NOCTOAHHOE U306 pakeHne BbIBpaHHOro Hamu popmaTa
(pekomeHayeTca tiff uam img).

le Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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1 = layers Analyst Tools
=] classifide_raster.tif alysis Tools
Class_Name rtography Tools
M cocHa nversion Tools
[ nona_zeneHble Excel
I nona_kpacHele From GPS
[ropes From KML
[ Gepesa Frem PDF
| ELE From Raster
=] Classification_Compaosite_Clip_t45vuc_20180920t053639_b02 tif ‘t\ Raster to ASCI
Class_MName ‘t\ Raster to Float
M cocHa “\ Raster to Point

[ nona_senexble

I nonA_kpacHele

[Cropoa

[] Bepeza

M Eoaa
Composite_Clip_td45vuc_20180920t053639_b02.tif

RGB

I Red: Band_l

[ Green: Band_1

M Blue: Band 1
O Clip_t45vuc_20180920t053639_b02. tif
O Clip_t45vuc_20180920t053639_b03 tif
O Clip_t45vuc_20180920t053639_b04.tif
O Clip_t45vuc_20180920t053639_b08 tif

o

BEEEE

ﬁ Raster to Polygon
“\ Raster to Polyline
“\ Raster To Video
From WFS

JSON

Metadata

To CAD

To Collada

To Coverage

To dBASE

To Geodatabase

To GecPackage

To KML

To Raster

To Shapefile

a Interoperability Tools
Ita Management Tools
Archiving
Attachments

Data Comparison
Distributed Geodatabase
Domains

Feature Class
Features

Fields

File Geodatabase

Reneral




5. Mony4YeHHbI pacTp KOHBEPTUPYEM B NOJIMIOHaNbHOE BEKTOPHOE N306paXeHne NCnob3ys

MHCTpymeHTbl Arc Toolbox.

BAXHO! [onxeH 6biTb nogKkntoueH moaynb Spatial Analyst (HacTpoiiku - pononHUTENbHbIE

moaynu)

B TyN6OKCE - MHCTPYMEHTbI KOHBEPTALLMM - PacTp B NMOJAUTOHbI.

n dip_seniinel._timtsa.ﬂdt—ﬁl’cm‘gl'].v - '.'.

File Edit WView Bookmarks Insert Selection
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Geoprocessing
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Windows

Customize Help
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B = layers
= Classification_Composite_Clip_t45vuc_20180920t0536.
Class_Mame
Il cocHa
I nona_seneHble
I nona_kpacHele
Clropea
mm[6epesal
| T
Compaosite_Clip_t45vuc_20180920t0536359_b02.tif
RGB
M Red: Band_1
I Green: Band_1
M Blue: Band_l
[ Clip_t45vuc_20180920t053639_b02.tif
O Clip_t45vuc_20180920t053639_b03.tif
O Clip_t45vuc_20180920t053639_b04.tif
[ Clip_t45vuc_20180920t053639_bO08.tif
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ArcToolbox
©3 3D Analyst Tools
&3 Analysis Tocls
Q Cartography Tools
= % Conversion Tools
ﬁ! Excel
& From GPS
&5 From KML
& From PDF
= & From Raster
‘\ Raster to ASCIH
‘r\ Raster to Float
‘t\ Raster to Point
‘t\ Raster to Pelygon
‘*% Raster to Polyline
‘t\ Raster To Video
& From WFS
& JSON
& Metadata
& To CAD
& To Collada
& To Coverage
& To dBASE
& To Geodatabase
& To GeoPackage
& To KML
& To Raster
& To Shapefile
&9 Data Interoperability Tools
= B Data Management Tools
& Archiving

& Attachments




pekomeHayeTcs ybpaTtb rasky B oKHe - "ynpoCcTUTb NOIUFOHbI"

LIRG DR

TR, T
ArcToolbox

&l ArcToolbox

& 30 Analyst Tools

& Analysis Tools

&) Cartography Tools

= &) Conversion Tools

& Excel

& From GPS

& From KML

&y From PDF

=) & From Raster
#, Rasterto ASCT
#, Rasterto Float
#, Rasterto Point
%, Rasterto Polygon
#, Rasterto Polyline
#, Raster T Video

& From WFS

& 50N

& Metadata

& TocAD

& To Collada

& To Coverage

& To dBASE

& To Geodatabase

& To GeoPackage

& To kML

& To Raster

& To Shapefile

& Data Interoperability Tools

= B Data Management Tools

& Archiving

& Attachments

& Data Comparison

&, Distributed Geodatabase

& Domains

& Feature Class

& Features

& Fields

& File Geodatabase

& General

& Generalization

&y Geodatabase Administration

& Geometric Network

& Graph

o B Tndevec

Editor =

Input raster

[classifide_raster.tif
Field (optional)

Value
Output polygon features

C:\Usersuser'Documents \arcG IS Default. gdbRaster T_tif3

[ Simpify polygans foptionaly

[] Create multipart features (optional)

Maximum vertices per polygon feature (optional)




6. B pesynbTaTe KOHBEPTALUUM ByAeT NoayyYeH NOAUTOHaANbHbIN Wen-daiin.

o




Ona panvHelwen paboTbl yaobHee byaeT n3baBuTbCA OT NOJIMIOHOB, KOTOPbIE HE OTHOCATCA K
COCHOBOMY Necy, T.e. UMetoT B Tabanue aTpmbyToBs B none gridcode 3HaYeHMA KNAccoB, He OTHOCALLMECA
K Kn1accy 06beKTOB COCHOBBIM siec. MOCKObKY 3Ta/IOHbI A1 COCHOBOIO J1eCca CO34aBasiuCb BNepByto
oyepefib, MOCTONbKY 3HAYeHMe Knaccay Hux byaet "1".

Bocnonb3oBaBLWKUCL onumeit "onpeaenstowmin 3anpoc” oTKAo4aem BCe NOAUTOHbI, KPOME TeX, KoTopble
numetot gridcode = 1, Kak NOKa3aHO HUMKE.

_ - - - _— - - - - - — - - - -
b clip_sentinel_tomsk3.mxd - ArcMap - a a B - a a i
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I nons > ZoomTo Layer From PDF
[CIropo, From Raster
[ Gepel o '{% Raster to ASCI
B 502 Visible Scale Range 3 .ar\ Raster to Float
= O Classifi Use Symbol Levels tf ||, Rasterto Point
Clas| Selection R § Raster to Polyson
M cocH %, Raster to Polyline
= nonn Label Features '{% Raster To Video
I nons Edit Features 3 From WF5
[Jrope, J50N
[] Gepe| Metadata
M coaa “4g Convert Features to Graphics... To CAD
= O Cempe Convert Symbology to Representation... To Collada
RGB Data R Te Coverage
M Red: | To dBASE
[ Greer .0 Save As Layer File... To Geodatabase
M EBlue: > Create Layer Package. To GeoPackage
O Clip_t45|[j; e To KML
[ Clip_t4 = = To Raster
O Clip_td45vuc_20180920t0==—"" To Shapefile
O] Clip_t45vuc_20180920tq Layer Properties ta Interoperability Tools
Display the properties of this layer ta Management Tools
Archiving
Attachments
Data Comparison
Distributed Geodatabase
Domains
Feature Class
Features
Fields
File Geodatabaze
General
Generalization
Gecdatabase Administration
Geometric Network
Graph
Indexes
loins
LAS Dataset
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Table Of Contents O x = ax
plbox
Analyst Tools
alysis Tools
tography Tools
= O classifide_raster.tif nversion Tools
Class_Name Excel
M cocHa From GPS
[ nons_3eneHbie From KML
I nons_kpackeie From PDF
[ ropoa From Raster
[ bepesa H B octertn ASCIL
| [LTE Jl.ayer Properties -
= O Classification_Composite_Clip_t45vuc_2018|
Class Name | General | Source | Selection | Display | Symbology | Fields | Definition Guery | Labels | Joins & Relates | Time | HTML Popup |
I cocha Definition Query:
I nons_senenbie
B nons_xpachsie |
[ ropeg
[] Gepeza
| EJE
= O Composite_Clip_t45vuc_20180920t053639_bj||
RGE
M Red: Band_1
I Green: Band_1
M Blue: Band_1

[ Clip_t45vuc_20180920t053630_b02.tif
O Clip_t45vuc_20180920t053639_b03.tif
[ Clip_t45vuc_20180920t053638_bOA.tif
[ Clip_t45vuc_20180020t053630_bOS.tif

Geom:
Graph
Indexes

Joins
LAS Dataset
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1 = Layers Analyst Tools
alysis Tools
rtography Tools
= O classifide_raster.tif nversicn Tools
Class_Name Excel
M cocHa From GPS
[ nona_zeneHele From KML
[ nonA_kpacHbie From PDF
[Cropoea From Raster
[ Bepesa p #, Ractertn ASCIL
M 502 Layer Properties
= O Classification_Composite_Clip_t45vuc_201804
Class_Mame ‘ General I Source | Sel Defiition Qu Jime I HTML P"P‘-‘Pl
M cocHa Definition Query: Query Builder -
[ nona_zeneHele =
[ nonA_kpacHble OBJECTID
Elropea Ig:dcode
El6ep=a Shape_Length
M zcza . Shape_Area
= O Composite_Clip_td45vuc_20180920t053639_b0|
RGB
[ Red: Band1
I Green: Band_1
M Bluse: Band 1
O Clip_t45vuc_20180920t053639_b02 tif
O Clip_t45vuc_20180920t053630_b03 tif I

O Clip_t45vuc_20180920t053639_b04 tif
O Clip_t45vuc_20180920t053639_b0S tif

Get Unigue Values | Go To:
SELECT ~ FROM RasterT_tif3 WHERE:
gridcode =1 -

[ cear |[ vVedy |[ Hep |[ Load.. | [ save.. |

Geometric Metwork
Graph

Indexes



B pe3ynbTaTe B aTpUbYTUBHOW TabanLe OCTaNUCh NOAUTOHANbHbIE 06bEKTbI, OTHOCALLMECS K COCHOBOMY
necy. B none shape_Area - cogeprKatca gaHHble 0 NAOWAAN Kaxa0ro NoJAMroHa B KBaapaTHbIX MeTpax.
9TO MOKHO NMOHATb MO TOMY, YTO MUHMMA/IbHbIN Pa3mep NoAnroHa paseH 100, YTO COOTBETCTBYET
OZIHONUKCENbHOMY 0O6BEKTY (pasmep NUKcens y BbiIbpaHHbIX HAMWU KaHanoB CHUMKa Sentinel - 10x10 m).

QOBJECTID * Id Shape_Length
] 3] Polygon 3 1 40 100
4 |Polygon 4 1 40 100
5 |Polygon 5 1 40 100
& |Pohlygon 8 1 40 100
13 | Polygon 13 1 40 100
15 | Polygon 15 1 40 100
35 |Polygon 35 1 50 200
45 |Polygon 45 1 40 100
47 |Polygon 47 1 40 100
50 | Polygon 50 1 40 100
51 |Polygon 51 1 40 100
53 | Polygon 53 1 40 100
56 | Polygon 56 1 50 200
59 | Polygon 59 1 40 100
61 |Polygon 51 1 40 100
52 |Polygon 52 1 40 100
54 |Polygon 54 1 40 100
65 |Polygon 65 1 40 100
55 |Polygon 66 1 40 100
58 |Polygon 568 1 40 100
59 |Polygon 59 1 40 100
&1 |Polygon 31 1 40 100
24 |Polygon 24 1 40 100
85 |Polygon 86 1 40 100
&7 |Polygon a7 1 40 100
28 |Polygon 88 1 40 100
29 |Polygon 89 1 40 100
50 |Polygon 80 1 40 100
91 |Polygon 91 1 40 100
95 |Polygon 96 1 a0 300
57 |Polygon a7 1 40 100
143 | Polygon 143 1 40 100
161 | Polygon 181 1 40 100
183 | Polygon 163 1 40 100
187 | Polygon 187 1 40 100
224 |Polygon 224 1 40 100
234 |Polygon 234 1 40 100
236 | Polygon 238 1 40 100
239 | Polygon 235 1 40 100
240 | Polygon 240 1 40 100
241 |Polygon 241 1 40 100
244 | Polygon 244 1 40 100
248 | Polygon 248 1 a0 200
2559 | Polygon 255 1 40 100 -
325 |Pohygon 325 1 40
1 v M E {0 eut of *2000 Selected)
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7. OnpeaennTb CyMMapHYyto Naolaab NOAMIoHOB, NPeACTaBAAOLMX COCHOBbIN N1€C, MOXHO KAUKHYB
NpaBoli KHOMKOM Ha MMEeHW NOoNsA, CoAepHKallero AaHHble 0 NoWaAN U BbI6paB U3 KOHTEKCTHOrO MeHHo
onuuio "cratnctmnka".

Rl (SRR i A e B
A .1 Table
Ge. E-1 %R O E x

# = RasterT_tif3

L

OBJECTID = Shape * Id | gridcode Shape_Length | Shape . S Sort Ascending e
3 |Polygon 3 1 40 i . :
+|Polygon 2 1 a0 = Sort Descending . 2
5 |Polygen 5 1 40 Advanced Serting... :_1
& |Polygon 2 1 40 _ ke,

13 |Polygon 13 1 40 Bummarzzs o
15 |Polygon 15 1 40 ¥ Statistics... L
32 |Polygon 38 1 60 1
45 |Polygen [ 1 20 g TS At kj{
47 |Polygon 47 1 40 Lalculate Geometr, )
50 | Pohlygon 50 1 40 .
51 [Polygon 51 1 ) Turn Field Off
53 |Polygen 53 1 40 Freeze/Unfreeze Column
58 |Pohygon 56 1 &0 - -
55 |Polygon ) 1 20 #&Y Delete hicld
61| Palygon 61 1 40 I Properties...
52 |Polygon 52 1 40 TOw
&4 |Polygon 1 40 100
45 | Polygon (] 1 40 100
&5 | Polygon 65 1 40 100
&8 |Polygon ] 1 40 100
59 |Polygon 59 1 40 100
21 |Polygen a1 1 40 100
24 |Polygon 24 1 40 100
86 |Polygon 85 1 40 100
27 |Polygon a7 1 40 100
28 |Polygon 23 1 40 100
89 |Polygon 39 1 40 100
30 |Polygen an 1 40 100
91 |Polygen 91 1 40 100
98 |Polygon 96 1 20 300
97 |Polygon 87 1 40 100
143 |Polygen 143 1 40 100
161 |Polygon 161 1 40 100
163 |Polygon 163 1 40 100
167 |Polygon 167 1 40 100
224 |Polygon 224 1 40 100
234 |Polygon 234 1 40 100
235 | Polygen 235 1 40 100
2359 |Polygon 235 1 40 100
240 | Polygon 240 1 40 100
241 |Polygon 241 1 40 100
244 |Polygon 244 1 40 100
245 |Polygon 245 1 &0 200
2559 |Polygon 259 1 40 100
325 [Polygon 328 1 40 100 -
oor ok E {0 out of *2000 Selected)
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— | Statistics:

=3 Count: 146101

Minimum: 100

Maodmum: 63588400.000023

Sum: 227513499 955978
Mean:  1525.74931

Standard Deviation: 193262100874
Nulls: 1]

e S s

33 |Polygon 36 1 &0 200
45 | Polygon 45 1 40 100
47 |Polygen 47 1 40 100
50 |Polygon 50 1 40 100
51 |Polygon 51 1 40 100
23 |Polvgon 53 A 40] 100

P Stetistics of RasterT tif3 ¢ ’ ’

- ‘
F -

Frequency Distribution

CymMmapHoe 3Ha4YeHne 1 ABASETCA MCKOMOW N/OLLAAbH COCHOBbLIX J1ecoB. B gaHHOM cnyyae: 222.9 KB.

KM.




