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« Satellite image downloading

 Raster data opening in QGIS
 Data conversion DN to Reflectance
 Raster Band Composition

» Change the band combination

« Adding data to the band set

 Data Clipping

 NDVI

 Create the training input file
 Training sample extraction

 Image classification
a)  Unsupervised Image Classification
b)  Supervised Image Classification



Satellite image Download (Landsat data
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http://earthexplorer.usgs.gov/

Landsat 9 OLI bands INCDIS

Band 1 - coastal aerosol

Band 2 - blue

Band 3 - green

Band 4 - red

Band 5 - Near Infrared (NIR)

Band 6 - Short-wave Infrared (SWIR) 1
Band 7 - Short-wave Infrared (SWIR) 2
Band 8 - Panchromatic

Band 9 - Cirrus

Band 10 - TIRS 1

Band 11 - TIRS 2
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Coastal and aerosol studies

Bathymetric mapping, distinguishing soil from vegetation and deciduous from
coniferous vegetation

Emphasizes peak vegetation, which is useful for assessing plant vigor
Discriminates vegetation slopes

Emphasizes biomass content and shorelines

Discriminates moisture content of soil and vegetation; penetrates thin clouds
Improved moisture content of soil and vegetation; penetrates thin clouds
Sharper image definition
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Raster data downloading

»Now open Semi Automatic Classification= Download Products

»Click on login data enter login ID and Password (Need login in https://ers.cr.usgs.gov/login/)
»Click on search clock on + symbol — now go to QGIS window left click for UL, right click for UR
»Now coordinates will appear in UL and UR === Products select L8 OLI/TRS ==Select Date
> Click on find image list will come select image === Click on run give path to save data
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Raster Band Composition:
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Contin.......
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Change the band combination

»Select the FCC image— right click =— properties
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Adding data to band set:

»Go to SCP click on band set === SCP plugin window opens.
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Contin.......

> More band set creation
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»Goto SCP ——> processing ——> Landsat ———>

Clip multiple rasters
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DN to Reflectance Conversion

Conversion to TOA Reflectance

Reflective band DN’s can be converted to TOA reflectance using the rescaling coefficients in the MTL file:
pA'=MpQcal+Ap
where:

pA' = TOA planetary reflectance, without correction for solar angle.
Note that pA' does not contain a correction for the sun angle.

Mp=Band-specific multiplicative rescaling factor from the metadata (REFLECTANCE_MULT BAND_x,
where X is the band number)

Ap =Band-specific additive rescaling factor from the metadata (REFLECTANCE_ADD_BAND X,
where X is the band number)

Qcal = Quantized and calibrated standard product pixel values (DN)

https://yceo.yale.edu/how-convert-landsat-dns-top-atmosphere-toa-reflectance
https://www.usgs.gov/landsat-missions/using-usgs-landsat-level-1-data-product



https://yceo.yale.edu/how-convert-landsat-dns-top-atmosphere-toa-reflectance
https://www.usgs.gov/landsat-missions/using-usgs-landsat-level-1-data-product
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Go to SCP - create band set
Go to SCP - Bandcalc = write formula - run - output folder name.

j LCO8_L1TP_140047_20140404_20200911_02_T1_MTL - Notepad

File Edit Format View Help

"RADIANCE ADD BAND 9™ "-11.94527",
"RADIANCE ADD BAND 10" "0.10000",
"RADIANCE ADD BAND 11'":"0.10000",

"REFLECTANCE MULT_BAND 1": "2.0000E-05",
"REFLECTANCE_MULT_BAND_2": "2.0000E-05",
"REFLECTANCE_MULT_BAND_3": "2.0000E-05",
"REFLECTANCE_MULT_BAND_4": "2.0000E-05",
"REFLECTANCE _MULT_BAND_ 35": "2.0000E-05",
"REFLECTANCE _MULT_BAND_ 6": "2.0000E-05",
"REFLECTANCE _MULT_BAND_7":"2.0000E-05",
"REFLECTANCE _MULT_BAND_8": "2.0000E-05",
"REFLECTANCE _MULT_BAND_ 9": "2.0000E-05",

"REFLECTANCE_ADD_BAND_1": "-0.100000",
"REFLECTANCE_ADD BAND 2": "JUSTQI".
"REFLECTANCE_ADD_BAND_3": "-0.100000",
"REFLECTANCE_ADD_BAND_4": "-0.100000",
"REFLECTANCE_ADD_BAND_5": "-0.100000",
"REFLECTANCE_ADD_ BAND_6": "-0.100000",
"REFLECTANCE_ADD BAND_7": "-0.100000",
"REFLECTANCE_ADD BAND_8": "-0.100000",
"REFLECTANCE_ADD_BAND_9": "-0.100000"

}

"LEVEL1 THERMAL CONSTANTS": {

"K1_CONSTANT_BAND_10": "774.8853",
"KZ CONSTANT_BAND_ 10":"1321.0789",
"K1_CONSTANT_BAND_ 11" "480.8883",
"K2_CONSTANT _BAND 11" "1201.1442"

Semi-Automatic Classification Plugin
Filter

#f Band set
~ {x Basic tools
i Algorithm band weight
3 Band set list
ﬂf Export signatures
& Import signatures
& LCS threshold
8 Multiple ROl creation
A RGE list
E-\Q Signature threshold
{ Download products
4 [-' Preprocessing
- 9 Band processing
x Band combinaticn
- Classification
|‘_i Clustering
N PCA
E Random forest
;% Spectral distance
bl Postprocessing
EE Accuracy
Eﬁ% Classification dilation
‘ Classification erosion
@ Classification report
H Classification to vector
ﬂ Classification sieve
7 Class signature
! Cross classification
Edit raster
n Land cover change
Ei Reclassification
%— Zonal stat raster
& Band calc
© Batch
» x Settings
EE User manual
:E Help
[/ About

- X
4
Band list Filter =
-3
Variable Band name =
4 | rasterd LCO8_L1TP_140047_20140404_20200911_02_T1_B5 &
T
5 |raster3 LCOS_L1TP_140047_20140404_20200311_02_T1_B6 =
6 | rasterb bandset#b™
7 |raster? bandset#h1
8 | rasterd bandset#h2
9 |rasterd bandset#b3
10 | raster1 bandset#bd
11| raster1i bandsetb5 0
12 | raster12 bandset1bl
13| raster13 bandset1b2
14| rasterld bandset1b3
15| rasterls bandset1bd
16| rasterl6 bandset1b5
17 | rasterl7 bandset1b™
18 | raster1d bandset™b1
10| racterld handzet*h? A
B2 Expression '.';,;T; Decision rules
"bandset#b1"*2.0000E-05)+(-0.100000)@CON#BANDSET #2 + - - / == 1=
(
("bandset#b2"#2.0000E-05)+(-0.100000) @ CON#BANDSET #3
("bandset#b3"*2.0000E-05)+(-0.100000)@CON#BANDSET #4 <P ia |5
("bandset#b4"*2.0000E-05)+(-0.100000) @ CON#BANDSET £5| — .
("bandset#b5"*2.0000E-05)+(-0.100000)@CON#BANDSET £6
#BANDZ
function!
#BANDSET2
ZDATEZ -
Ila'lgc;l'tangaia :I:E:SI:; = g:l:“lt:;:n Float3z ~ Extent: |V Intersection Same as | 'Map extent’ ~ | (@ Align
Output raster
Floatsz - | DUt 3276 ) VinoDatamasc | |32 [1oooooon (5|1 13 oooomoo0  [2 BATCH ° RUN >




Go to SCP

Semi-Automatic Classification Plugin
Filter

#f Band set

~ = Basic tools
& Algorithm band weight
#F Band set list
uﬁ Export signatures
& Import signatures
I LCS threshold
E Multiple ROl creation
% RGE st
m Signature threshold

‘ Download products

» [4 Preprocessing

v # Band processing
x Band combination
- Classification
H Clustering
¥2 pCa
“'? Random forest
= Spectral distance

v Postprocessing
EE Accuracy
[ﬂ Classification dilation
‘ Classification erosion
R; Classification report
H Classification to vector
m Classification sieve
A Class signature
- Cross classification
Edit raster
n Land cover change
&i Reclassification
#o- Zonal stat raster

E User manual
o Help

[ About

i

NDVI calculation

— Bandcalc = write formula - run

—> output folder name.

- X
L |
=%
Variable Band name s
1 |rasterl LCO8_L1TP_140047_20140404_20200911_02_T1_B2 @
T
2 |raster2 LCO8_L1TP_140047_20140404_20200911_02_T1_B3 =
3 |raster3 LCO8_L1TP_140047_20140404_20200911_02_T1_B4
4 | rasterd LC08_L1TP_140047_20140404_20200911_02_T1_B5
5 |rasterd LCO8_L1TP_140047_20140404_20200911_02_T1_B6
6 |rasterf bandset¥b™
7 |raster7 bandset#b1
& |rasterd bandset#¥h2 0
9 | rasterd bandset#b3
10 | raster10 bandset#bd
11 |rasterll bandset#h3
12 rasterld bandset1bl
13 raster13 bandset1b2
14 rasterld bandset1b3
15 | rasterl3 bandset1b4
1R | racterlf handcet1hs 4
'3 Expression {144 Dedsion rules
("bandset#b4"-"bandset#b3")/("bandset#b4"+"bandset#b3") + |- = ||/ == 1=
OR JHONEE @
Functions =
. - N FBAMNDSET#
["LCO8_L1TP_140047_20140404_20200911_02_T1_B5"-"LCO8_L1TP_140047_20140404_20200911_02_T1_B4")/
("LCO8_L1TP_140047_20140404_20200911_02_T1_B5"+"LCO8_L1TP_140047_20140404_20200911_02_T1_B4") #DATER
@
Custom =
IQEL:;{:J;DBE g:i:?:; 1] = ESEJEEZH Float3z ~ Extent: % Intersection Same as | 'Map extent' ~ | (@ Align
Output raster
- | Output . - Set - Set -
Float32 NoData value 32758 ~ | |¥| NoData mask scale 1.0000000 - offset 0.0000000 - BATCH ° RUN >



Go to Layer ->select the layer and right-click—> Layer properties > Symbology Rendering type: Singleband
Pseudocolour-> Colour ramp: select colour = mode: Queantile = Classes: ex:5 2> Apply = ok

(&) Layer Properties — NDVI — Syrmbology

] w Band Rendering

q Informaticn

'J{:\} Source Band

{;’ Symboelogy
I,ﬂ Transparency Interpolation

. Color ram|
.ﬂ Histogram £
Label unit suffix

Min

/ .
& Rendering
Label precision

a' Temporal Value

‘ Pyramids -0.1363661
=I Elevation _0.0505015
m Metadata
-0.0413731
=
EgEnt
01962534
04366167

Mode | Quantile

Classify

Invert colors

Style -

P Min [ Max Value Settings

-

B || = e

w Layer Rendering

Clip out of range values

Blending mode | Mormal

Brightness |

Gamma L

Render type | Singleband pseudocolor ~

Band 1 (Gray)

-0.1363661

IIIII

1.00

-

- [ Contrast

0.436617

: [ Saturation = |

[ Grayscale | Off

Ok

Cani

cel

Classes | 5 =

Legend Settings...

9 Reset
3
0
-
Apply Help
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» Open Raster Image in QGIS
» Go to raster=> Miscellaneous = Build Virtual Rater = select bands = run

() *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector JEEBEQ Database Web Mesh MMOQGIS SCP  Progessin g Help

i LNOR

R@ev.ZawmEBEW

_| ¥, Build Overviews (Pyramids)...

P om=mE-- |- &k Ol

» Go to SCP-> Band set - Select Multi band image = select our image - select band click on + to make Bandset.

» Go to Band processing = Clustering - select input band set: select out band set > Method: K-mean -

Number of classes: as our requirement ex: 5 = check use values as No data: 0 = run = give output path and file name.
» Using MapSwipe Tool (plugin) swipe the classified image check with the original data(Go to plugin > MapSwipe tool.

Semi-Automatic Classification Plugin

‘ Download products
4 [4 Preprocessing
- # Band processing
x Band combination

= v| ¥ Virtual Band Set1 ()

b | B LCOS_L1TP_139045 2020
b | B LCOS_L1TP_139045 2020

Virtual Band Set 1 [EPSG:32645]
b (v B LCO8_L1TP_139045 2020

V| LCOB_L1TP_139045_20200328_20200409_01_T1_B3 [EP5G:32645]
V| LC08_L1TP_139045_20200328_20200408_01_T1_B4 [EPSG:32645]
v| LCO8_L1TP_139045_20200328 20200403_01_T1_B5 [EP5G:32645]

ESEOBAENY

Select All

Clear Selection
Toggle Selection
Add File(s)...

Add Directary...

oK.

CCCCCC

Input

Clustering of band set

Selectinput band set | 1 = Method '®' K-means ISODATA

| Distance threshold 0.0001000 + | Number of dasses | 5

i

Max number of iterations | 10

ISODATA max standard « | ISODATA minimum

deviation 0.0001000 ~ | dass size in pixels 1 -

V| Use value as MoData |0

® Seed signatures from band values Use Signature list as seed signatures Use random seed signatures

Distance algorithm ® Minimum Distance Spectral Angle Mapping

Save resulting signatures to Signature list

wr @ wn

Output
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Create the training input file

Go to SCP Dock ——— Training input — Create SCP training input

@ Documents

4 Libraries

v.,, SCP &Dack g X
[#]
o "
c
B {EOD?2
,c @ £ S Type MCID CID ClInfo  Color
lof E\3
o )
(] £ gl
; o | &
= n Q Create SCP training input @
= m
£ )& v : rR——
' - L u | J < Drive (D:) » Training_incois » test - |¥7|| Search test P|
L\ B[O
@v 8 Organize « Mew folder = - @
@ i{ig - b
g @ 0 Favarites N Mo items match your search,
@ < é PR Desktap
H & Downloads E
-
a " 15l Recent Places
=
g
o
&

@ Documents

J‘! Plusic

[l Pictures

AN

-

File name: | training|

Save as type: [*.scp

m \f Hide Falders @D C el

M ID 1

B 7 5 B cosicoin [

MC Info MC 1

Al Al

CID 1 Clnfo C1

@ Autosave Signature ﬂ

SCP Dock, Layers Browser

L mask, @ 4legend entries removed. Coordinate 465352,1446567 W5  Scale 132325 ~ @ Magnifier 100% % Ratation



—

INCDIS

»Now go to the create ROI polygon and draw a polygon . apea -
) RO | ;, 1 Dist 0.010000 1 Min 60 1 Max 100 = 3 Previen E T0O | 5z00 E
- - a ' |:i raining_10to 14Apr 2023 ftest ftrainingsample.scp D
= =
| >
‘E'L Filter
E* MCID « CID Mame Type Color
B -1 Water Body
= v 1 1  Pond R&S
B vz R R&:S
Vi 3 River Sand R&S
= Kﬂ 2 Vegetation
EL v 2o Forest R&sS
p V2 2 Crop Land R&S5
2 t_\=' -3 Builliup Area
v 3 1 Settlements R&S
11 V'3 1 Seitlements  R&S
»Now click on save temporary ROI to training input 3 7/
> Collect all training classes — o
»Based on class you have to changing MC Id and C ID X
Example of Macroclasses % 7
Macroclass name | Macroclass ID | Class name | Class ID | *
Vﬂgﬂtﬂ[iﬂﬂ 1 Gl"ﬂSS 1 MC ID 1 |%| MCMame ‘Water Body
Vegetation 1 Trees 2 == CID 4 |%| CName |River Sand 3
Bllilt—llp 2 BUlldlﬂgS 3 'h. v Autosave v Signah..lre®
Built-up 2 Roads 4

SCP Dock Layers



Image classification

lnr Semi-Automatic Classification Plugin — O
E? 9

Filter

E Band set Classification
] .
s ic tools Select input band sek

‘ Download products
[ preprocesing TR £

Algorithm

@Dishnc& >Threshuld 0.0000 | ™

o = = 5
|—F Clustering Land Cover Signature Classification

Y2 PCA
E Random forest @ Algorithm only overlap =

:='=: Spectral distance

Classification output

L Postprocessing
ﬁ Band calc Load gml style ' :l
@ Batch

X x Settings Apply mask :I

=|= User manual v Create vector Classification repart Save algorithm files
O Help
[/ About
Run
e @ an 3

»Go to SCP —>» Band Processing =» Classification

»Use Micro ID or class ID

»Select algorithm = Landcover signature classification
»Click on run =>» give the path to save the classified image.
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