J110 Knaccuukanuss KOCMUYECKUX CHUMKOB ¢ OOYYECHUEM U
0e3 00ydeHHUs

JIekTop KenecOaena A.



[{eap knaccupukamu KOCMHUYECKUX CHUMKOB

Tonorpadudeckue KapTbl UMEIOT YETKHUE TPAHMIIBI MJIH KOHTYPBI BCEX
00beKkTOB penbeda. Ho 9ToOBl HMX HapHUCOBaTh, CHadajga HYXKHO
pacrno3HaTh BCE MPEAMETHI, N300pa’KCHHbIC HA KAPTHUHKE.

Jpyrumu cinoBamu, Bce€ 0OOBEKTHI. TUApOrpadus, 10poru, jgeca, rophl,
JUHUM DJIEKTPONEpEay, CEIbCKOE XO3SIMCTBO, IIAXThl, HACEICHHbBIC
IYHKTBI U T. JI. JIOJKHBI OBITH KJIACCU(UIIIPOBAHBI.

Kornma cmyTHUKOBBIE CHUMKH ITPOXOJAT MPOLECC KIaCCU(PUKALIMN, MbI
MOXKEM HCII0Jb30BaTh PE3YIbTAThl A1 CO3IaHUS TONOrpapruUecKuX 1
TEMATUYECKUX KapT.

Kaxkp1ii muKkcesib n300pakKeHUs UMEET COOCTBEHHYIO CIIEKTPaJIbHYIO
SIPKOCTb, KOTOpas COOTBETCTBYET OTPaXaTeJIbHOM CIIOCOOHOCTH
O0OBEKTA UM MOBEPXHOCTH, KOTOPYIO OH MPEJACTABIISACT.

CnektpanbHasi SPKOCTh OJHMX M TEX XK€ OOBEKTOB B pa3HbBIX
nuanazoHax OMC pasnuuHa. Bor 1ouemy HEKOTOpbIE OOBEKTHI
BBIIJISIJIAT JIyUIIE HA ONMPEACICHHBIX PACCTOSHUSAX.

Kinaccuduxkamus ocyiecTBIsIeTCsl AByMs CIIOCOOaMU: C 00yUYEHHUEM U
0e3 00yueHus.




MeToab! K1accupuKanum

HexonTponupyemast ~ kjaccuukanusi:  YUCTO  CTAaTUYECKUWA  aHAIU3
(KJIaCTEpHBIM aHAJIM3) MHOIOCIIEKTPAIbHBIX JIaHHBIX M3 pEruoHa, Oe3
BBIOOPOYHBIX PETHOHOB.

Koutponupyemast knaccudukaiysi: KaxJIblid KJIaCC 00bEKTOB COMOCTABISECTCS C
KOHTPOJBbHBIMU 00JIaCTAMU, Ha3bIBAEMBIMU MOJEIBHBIMUA 00JaCTAMU, KOTOPHIE
HEOOXOMMBI JIJII UX PaclO3HABAHMUS.

OH OepeT HECKOJIbKO MHUKCENIeW M3 Ka)KJI0ro oObEeKTa B KauyeCTBE MpUMEpa U
UCIIOJIB3YET UX B KAYECTBE 11a0JIOHA.

[IpocTpaHCTBO OOBEKTOB M HMX pa3sMepbl ONPEACISIIOTCS KOJIWYECTBOM
3aXBAYCHHBIX CHEKTPaJIbHBIX JHalla30HOB/KaHAJIOB.

Hanpumep, y cnytHuka LANDSAT 7 umeercss mecTtb KaHaJIOB, IMO3TOMY
KaKAbIH THKCENb (TOUKa H300pakKe€HMs), IMOJIYYEHHBIH C 3TOTrO CITYTHHKA,
UMEET LIECTh 3HAYCHUM Ipaganyu ceporo.

KoMoumsiuu WM KJIacTepbl IIHKCEIEH B MOPOCTPAHCTBE  OOBEKTOB
MPEJCTABIIAIOT COO0M ONpPEAEICHHBIE KJIACCHI.

Yem Ommke JBa IMKCEIS pAcCIOIOKEHbl JAPYr K APYyTry B IPOCTPAHCTBE
IIPU3HAKOB, TEM OHHM 00Jie€ MOXO0XKH M TE€M BBIIIIE BEPOSTHOCTh TOI0, YTO OHHU
IMIPUHAJICKAT K OJTHOMY KJIACCY.




Yto npeacTaBisieT KakAbld MUKCEIb Ha M300paKECHUN WX
KakoOMYy OOBLEKTY OH IMPUHAUICKUT?




Knaccudukanus no cneKTpaaibHOU SSPKOCTH

25 /40|50 |30|35 22|22

35 &4 3 335 ;1 1;1— 2

40|10 ﬂso ‘ j‘1 Bl il 2

50| 3 3Jas 40 2! 1(1]2]2

50 | 40 | 50 | 45 | 50 2 (1R20 122

Input Output
25 |40 | 50 | 30 | 35 2 2 2 200 2
3514|343 2 .1 SR 2
40| 1 0| 2 |30 2 [EEINTEENTE 2
50| 3 45 | 40 2 IEuinia 2 | 2
50|40 | 50 45| 50 2 B2 2020 2
Input Output




HcxogHoe u Ki1acCUu(pUIMPOBAHHOE N300pAKEHHUE

Crop%

L

Forest

Crop — Erin
Meadow — [11a0bIHABIK
Bare soil -Ta3za Tombipak




Knaccudukanus amicrepi

CyliecTByeT ABa crocoda KiacCu(@uKaluy WK IPYNIUPOBKH ITOX0KHUX
IIUKCEJIEN.

HaunHast ¢ OTIENbHBIX TMUKCEIEH, MMUKCEIU, MOXOXKUE JIPYTr Ha Apyra,
MOCTENEHHO o0benuHsoTcd. HakoHel, Bce MNHKCeIW MAeIsATCA Ha
KJIACCHI.

Haunnass co Bcex mnukcesel, YYUTHIBASA ONPEHCIIEHHOE KOJMYECTBO
KJIACCOB, HEOOXOAMMO PACIIPEICIUTh CYIIECTBYIOIIME MMKCEIN 110 3TUM
KJ1accam. JTa npoueaypa — KaacTepu3amus.

Xopoluii U HAJACKHBIA KIacCU(DUKATOp pPACIO3HAET CYIIECTBEHHBIC
pas3iinuus B BEKTOPAX NPU3HAKOB, KOTOPBIE 3aTEM MOKHO COIMOCTABUTH C
KOKJIBIM  KJIACCOM. OTH pPa3jiduusg W CXOJCTBA IIOYTH BCETIA
M300paxkaroTcs 00Jiee YEM B TPEX U3MEPEHUSX.

HexoHTponupyemMyro KJIACCU(PUKALINIO 4acTo CUMTAIOT
MOArOTOBMTEILHOM, TO €CTh IEPBBIM  IIIAaroM, BEAYIIUM K
KOHTPOJIMPYEMOM KJ1acCU(UKAIIUM.

Ha »TOoM »3Tame BbI MOXETE NPOBEPUTH, MOXKHO JIM PACHPEICIIUTH
JTAaHHBIE MO0 TPEOyEMOMY KOJINYECTBY KJIACCOB.




Ynopasisemas Ki1acCu(pUKaIHs

[Ipy KOHTponuMpyemMoH KiIacCU(PUKALMKA  KJIACChl  MOJIEJICH
MCIOJIB3YIOTCS B KAYECTBE JIOMOJHUTEILHON HH(POPMAIIHH.

DTOT IPOLIECC HAASIKHO ONPEACIICT, K KAKUM KJIaccaM OTHOCHUTCS
pe3yibTaT KIacCU(PpUKAIIHH.

HauoOosee pactpocTpaHEHHBIMU SBIISIFOTCS CISAYIOIIME IIary.

OnpenenieHrue KJIacCoOB 3€MIJICHONIB30BaHUS W 3€MHOI0 IOKpOBa
(CIIEKTpaIbHBIE KJIACChl, TAKME KaK XBOMHBIC JieCa, JUCTBCHHBIC
1eca, BOIHBIE PECYPCHI, CEIbCKOE XO3SMCTBO U T. [I.)

Knaccudukamus moaxoasimux Y4EOHBIX/MOJIEIBHBIX 00JIacTe
(MOZIEIBbHBIE 00JIACTH IS KXKJOTO KJ1acca)

BrillojlHEeHHE  WCTHMHHOM  KiIacCU(UKAMKM C  HOMOIIbIO
COOTBETCTBYIOIIETO aIrOpUTMa KilacCu(pUKaIuu

HpOBepre, OLNCHUTC U IIOATBCPANUTC PC3YJIbTATHI.




% Reflectance

CriekTpalibHast ApKOCTb
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Dolomite — gomomut, Lawn grass — razonnas tpasa, Maple leaf — kiaeHoBEI TUCT,
Turbid water — myTHas Bozga, Fir spruce — eib.
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Ynpasisemas Kjiaccupukanusa

CnyTHMKoBbIN CHUMOK LANDSAT 13 pernoHa Kapnacpys n kKnaccmdukaums



https://www.seos-project.eu/remotesensing/remotesensing-c09-p01.html#LS

Knaccudukanms yariciz/6ackapychi3

% Unsupe

’

 https://youtu.be/a-H1e8vge90 B ApcI'IC knaccudukarus 6e3 00ydeHusI.



https://youtu.be/a-H1e8vge90

Kinaccupukanus KOCMHY€CKOr0 CHUMKA ¢ 00y4eHreM ¢
nomMouibio QGIS u GRASS

Pe3yabrar kiaccupurkanum u300paxkeHus



Kunaccupukanuss KOCMUY€CKOr0 CHUMKA ¢ 00y4eHHeM ¢

nomMomibio QGIS u GRASS

IHocToOpadoTKa KiIaccu(PUUUPOBAHHOIO CHUMKA



Knaccnpukanus KOCMHUYECKOr0 CHUMKA ¢ 00y4eHHeM C

nomMomibi0 QGIS nu GRASS
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Knaccuduxamus 6e3 o0yuenus B [10 ENVI

F=lo] x |

Classification Transform  Filter Spectral Map Vector Topographic Radar Window Help of
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File Options

; ¢ | 3arpyxaem
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(-8 Map Info
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@B  Band 11.C08_L1TP_144029_20200822_202008: || |

[Dims 7881 x 7991 (Unsigned Int) [BSQ]

Load RGE | Display #1~
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Knaccuduxamus 6e3 o0yuenus B [10 ENVI

TS

File Basic Tools | Classification | Transformn  Filter  Spectral Map  Vector Topoegr

3amaem umncio urepanwii (1-2-3),

Supervised k
. PEEE S KOJIN4ECTBO KiaccoB (5-10)
R Unsupervised J IscData
File Overlay Enl [ . = , R — 00BEKTOB Ha CHUMKE, MOPOT

Endmember Collection

cxogumcotu (90%-100%) u
Ha3BaHUE BBHIXOJHOTO (paia.

Create Class Image from ROIs

Post Classification

| File Basic Tools Classification Transform  Filter Spectral Map Vector Topographic Radar Window Help

[
3

File Overlay Enhance Tools Window
| ¥ - .‘

2 N
¥
.

Change Threshold % (0-100) 5.00

Maximum lterations 3

Maximum Stdev From Mean

Maximum Distance Emor

Output Resultto @ File ) Memory

Enter Output Filename
C:\Program Files x86)\ITT\IDL71\ib\hook‘\unsupe

(0K ) [Qusue ) [Gancnt) (e




Knaccuduxamus 6e3 o0yuenus B [10 ENVI

L0 #2700m 4 (=[BT 8

OTKpbIBaeM pe3yJIbTaT Kiaaccudukanuu B HOBoM auciuiee B Grey Scale u
nemaem Link displays.




Kiaaccudukanust 0e3 o0yueHus.
Meton kaacrepusanun ISODATA

ISODATA — Iterative Self-Organizing Data Analysis Technique — urepaTuBHbBIH
CaMOOPraHU3YIOMIUNCSI CroCco0 aHaIu3a JaHHbIX.

Jls1 GoJiee TOUHOM , MHOTOIIIArOBOM 00pabOTKH CHUMKOB.

OCHOBHOM TTapamMeTp — YUCJIO0 KJIACTEPOB N , KOTOPbIE HEOOXOAUMO MOJIYUHTh.

Enhance

File Overlay

Number of Classes: Min 5 = Max 10 = Mk Sidey From Maan

Maximum Distance Emor

L]

Maximum lerations 1

Change Threshold % (0-100) 50.00
Output Resultto @ File ) Memory

Minimum # Pixel in Class 1 &
o Enter Output Filename

Maxi Class Std 1.000 3 - |
QXTI LIas3 KAV C:\Program Files x86)\| TT\IDL71\lib\hook \unsupe

Minimum Class Distance  5.000

Maximum # Merge Pairs 2 s




Kiaaccudukanust 0e3 o0yueHus.
Meton kaacrepusanun ISODATA

‘ Classification Transform Filter Spectral Map Vector Topographic Radar Window

File Overlay Enhance Tools Window | File Overlay Enhance Tools Window

XS




Kiaaccudpukanusa ¢ od0yuyeHuem

[\

File Options

B-~ LC08_L1TP_144025_20200822_20200822_01_RT_
i 0 Band 1

:{}} Map Info

E—]-~ LC08_L1TP_144025_20200822_20200822_01_RT_
i 0 Band 1

3}} Map Info

LC08_L1TP_144025_20200822_20200822_01_RT_

o0 Band 1

3}} Map Info

E-]-- LC08_L1TP_144025_20200822_20200822_01_RT_

i 0 Band 1

#8 Map Info

Window

File Overlay Enhance Tools

() Gray Scale @ RGB Color

@R  Band 1:LC08_L1TP_144023_20200822_2020082

)G  Band 1:LCO8_L1TP_144029_20200822_2020082

@ g  Band 1:LCO8_L1TP_144023_20200822_2020082

Dims 7881x 7991 (Unsigned Int) [BSQ]

I Load RGB ' Diesplay 111~




Kiaaccudpukanusa ¢ od0yuyeHuem

File |BasicTools| Classification Transform Filter Spectral Map Vector Topographic Radar Window Help

File

Resize Data (Spatial/Spectral)
Subset Data via ROIs
Rotate/Flip Data

Layer Stacking

Convert Data (BSQ, BIL, BIP)
Stretch Data

Statistics
Spatial Statistics
Change Detection

Measurement Tool

Band Math
Spectral Math

Segmentation Image

Region Of Interest
Mosaicking

Masking

Preprocessing

File Options

| =@ LC08_L1TP_144029_20200822_20200822_01_RT,

i 0 Band 1

~~-13 i Map Info

=-{F LC08_L1TP_144029_20200822_20200822_01_RT,

o0 Band 1

“.,\,‘, Map Info

=@ LC08_L1TP_144029_20200822_20200822_01_RT,
-0 Band 1

-8 Map Info

=@ LC08_L1TP_144029_20200822_20200822_01_RT
.0 Band 1
-8 Map Info

() Gray Scale

(@ RGB Color

@R

Band 1:LC08_L1TP_144025_20200822_202008:

ROI Tool

Restore Saved ROI File
Save ROIs to File
Delete ROIs

Export ROIs to EVF
Export ROIs to n-D Visualizer
Output ROIs to ASCI

Reconcile ROIs

Recnncile ROIs via Man

LC08_L1TP_144029_20200822_202008:

li.CD8_L1TP_1 44029_20200822_2020082

(Unsigned rt) [BSQ]

s~




Kiaaccudpukanusa ¢ od0yuyeHuem

e\ {m 4 "

S

VFiIe Basic Tools Classification Transform Filter Spectral Map Vector Topographic Radar Window Help ’

a R:Band 1:1
File Overlay Enhance Tools WY #1 ROI Tool

File ROLType Options He_lp

Window: @ Image () Scrol () Zoom () Off

ROIName | Color | Pixels | Polygons | Polylines | Points | Fil |Orien |Space|
Monga arpapHble  Blue 402 1/402 0/0 0 Solid 45 0.10
Bogoem Black 177 1177 |0/ 0 Soid 45 0.10
Fopo! Coral 5015  [1/5015 |0/0 0 Soid |45 0.10
O6naxa Yelow 122 1122 o/ 0 Solid 45 |0.10

- |3emns ‘Maroon1 2,451 12451 [ 0 Solid |45 |0.10
Mocenok Thiste 693 17693 0/0 0 Solid |45 0.10
< [l

| New Region | ||| Goto || Delete Part |

| Stats || Grow || Pixel || Delete ROI |

[ Select Al | ||| Hide ROIs | | Show ROIs |




Kiaaccudpukanusa ¢ od0yuyeHuem

-

File Overlay Enhance Tools Window lFile Options

MNona arpapHeie [Blue] 402 points
Bogmoem [Black] 177 points

lopei [Coral] 5015 points

O6naxa [Yellow] 122 points

Number of tems selected: 6

[SelectAIHtemsJ[ClearAI ltems}

Output Resultto @) File () Memory

Enter Output Class Filename | Choose | [ | Compress

C:\Program Files {x86)\ITT\IDL71\ib‘\hook\supclass1

Output Rule Images ? Yes iy

Output Resultto @ File () Memory

Set Max stdev from Mean

(7)) None (@ Single Value () Multiple Values

Max stdev from Mean 3.00

Enter Output Rule Filename
C:\Program Files x86)\ITT\DL71\lib‘\hook\class.re

| OK || Queve || Cancel || Help | | | Preview |




Kiaaccudpukanusa ¢ od0yuyeHuem

File Overlay Enhance Tools Window

R
\




Kunaccudurkanus ¢ o0yyeHuem

—___————E B ; 0 ‘.»‘-':"..“h - 0O
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Kanaser Landsat8

Landsat 8
Operational
Land Imager

(OLI)
and

Thermal

Infrared

Sensor
(TIRS)

Launched
February 11, 2013

B Wavelength Resolution
ands :

(micrometers) (meters)
Band 1 - Coastal aerosol 0.43-0.45 30
Band 2 - Blue 0.45-0.51 30
Band 3 - Green 0.53 - 0.59 30
Band 4 - Red 0.64 - 0.67 30
Band 5 - Near Infrared (NIR) 0.85-0.88 30
Band 6 - SWIR 1 1.57 - 1.65 30
Band 7 - SWIR 2 2.11-2.29 30
Band 8 - Panchromatic 0.50 - 0.68 15
Band 9 - Cirrus 1.36 - 1.38 30
Band 10 - Thermal Infrared
(TIRS) 1 10.60 - 11.19 100
Band 11 - Thermal Infrared 1150 - 12 51 100

(TIRS) 2




I1ose3HbIe CChIIIKH

https://www.seos-project.eu/remotesensing/remotesensing-
c06-p01.html

https://gis-lab.info/ga/grass-ismap.html

https://www.coursera.org/lecture/spatial-analysis-satellite-
imagery-in-a-gis/satellite-image-classification-ucaUu

file:///D:/Downloads/remotesensing-11-02238.pdf

https://www.coursera.org/lecture/spatial-analysis-satellite-
imagery-in-a-gis/raster-zones-and-regions-uyCAs

https://youtu.be/-423A2JUgmQ —
opTodoToTpaHcopmmnpoBaHue B ENVI



https://www.seos-project.eu/remotesensing/remotesensing-c06-p01.html
https://gis-lab.info/qa/grass-ismap.html
https://www.coursera.org/lecture/spatial-analysis-satellite-imagery-in-a-gis/satellite-image-classification-ucaUu
file:///D:/Downloads/remotesensing-11-02238.pdf
https://www.coursera.org/lecture/spatial-analysis-satellite-imagery-in-a-gis/raster-zones-and-regions-uyCAs
https://youtu.be/-423A2JUgmQ

