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AIM / Data used / Methods used

Aim:
e To perform the change detection using temporal Landsat images

Data used:
e Landsat 7 acquired over Mumbai (2003)
e [andsat 8 acquired over Mumbai (2018)
e Subset roi (xml/shapefile)

Method/algorithm used:
e Image difference / Image Transform methods
e Otsu/PCA techniques
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Import datasets

e [mport both Landsat-7, 8 datasets

&) envi

File

Edit Display Placemarks
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Import datasets

e [mport both Landsat-7, 8 datasets

LZ\.‘} Open Landsat GeoTIFF

<« v M > ThisPC > change_detection (\\MRSLAB-11) (V:) > LEO7_L1TP_148047_20030422_20170126_01_T1 v O

Organize ¥ New folder

A

J 3D Objects () Name Date modified

I Desktop [&f LEO7_L1TP_148047_20030422 20170126 0...  26-01-2017 12:04 PM

= Documents

& Downloads

. mtech_share (10
) Music

&= Pictures

B videos

s Local Disk (C)
s VVSK_PhD (E9)
- VVSK (H:)

== change_detectio v

Type Size

TXT File KB

File name: | LEO7_L1TP_148047_20030422_20170126_01_T1_MTL

vl Metadata (*_mtltxt; *xml; *w v

[C] pata Manager - O X

“u
s

=5 LE7_L1TP_148047_20030422_20170126_01_T1_MTL_
i %] Band 1(0.4830)
.17 Band 2 (0.5600)
.| Band 3 (0.6620)
i--17| Band 4 (0.8350)
-] Band 5 (1.6480)
] Band 7 (2.2060)
=5 LE7_L1TP_148047_20030422_20170126_01_T1_MTL_
i--1"] Band 61 (11.3350)
i..ii] Band 62 (11.3350)
=B LE07_L1TP_148047_20030422_20170126_01_T1_MTL_
-%| Band 8 (0.7060)

e Similarly, open the Landsat-8 image.

< >

» File Information
» Band Selection

[J Load in New View

9 Load Data | Load Grayscale
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Import datasets

e [mport both Landsat-7, 8 datasets

&) envi

File Edit Display Placemarks

Open...
Ooen As

Open Landsat GeoTIFF

1, > ThisPC > change_detection (\\MRSLAB-11) (V) > LEO7_L1TP_148047_20030422_20170126_01_T1

Organize +  New folder
§ 3D Objects A Name - Date modified Trpe Size
Desktop [ LEO7_L1TP_148047_20030422_20170126.0... 017 12:04 PM TXT File 9KB
% Documents
& Downloads
— D Data Manager - O X
D Music - y
=] Pictures = z
B videos 2-g LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_|
2 Local Disk (C) ga”: ;(ggzgg)
and 2 (0. )
= VVSK_PhD (E: 3
e ! | Band 3 (0.6620)
=WEkE | Band 4 (0.8350)
= change_detectic , I Band 5 (1.6480)
Fil : | LEO7_L1TP_148047_20030422 |18t 7.2-20600
feneme [ =5 LEO7_L1TP_148047_20030422_20170126_01_T1_MTL |
| Band 61 (11.3350)
| Band 62 (11.3350)
=-{E8| LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_|
ii] Band 8 (0.7060)
| < >

> File Information
» Band Selection

[JLoad in New View

9 Load Data

Metadata (*_mtl.tct; *xml; *w v

Help
Wz il
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[

v Annotations v

10

Fast

GeoTIFF with Metadata
NLAPS

MRLC
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Change detection using EO images || Prepared by Venkata Sai Krishna Vanama, email: saiiitb@iitb.ac.in




Remove unnecessary images

There are Multi-spectral, Panchromatic, Thermal, Cirrus and quality bands available with

Landsat images. Remove the unnecessary images from the data manager.

File Edit Display

= [ == A

Placemarks Views

Server Help

D Data Manager = m} X

=HE! M@&, 2 g

=7 MTL_LC08_L1TP_148047_20180423_20180502_01_T1_MTL_MutiSpectral +/
; | Coastal Aerosol (0.4430)
| Blue (0.4826)
Green (0.5613)
| Red (0.6546)
| Near Infrared (NIR) (0.8646)
| SWIR 1 (1.6090)
| SWIR 2(2.2010)
[ MTL_LC08_L1TP_148047_20180423_20180502_01_T1_MTL_Panchromatic \/
Panchromatic (0.5917)
5 %
| Cimus (1.3730)
o) MTL_LC08_L1TP_148047_20180423_20180502_01_T1_MTL_Themal §{
| Themal Infrared 1 (10.9000)
| Themal Infrared 2 (12.0000)
=8 MTL_LC08_L1TP_148047_20180423_20180502_01_T1_MTL_Quality X{
Quality
=-#5) LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_MultiSpectral 4
i+ Band 1(0.4830)
Band 2 (0.5600)
| Band 3 (0.6620)
| Band 4 (0.8350)
| Band 5 (1.6480)
| Band 7 (2.2060)
=5 LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_Themal DX
| Band 61 (11.3350)
| Band 62 (11.3350)
=B LE07_L1TP_148047_20030422_20170126_01_T1_MTL_Panchromatic v
| Band 8 (0.7060)

B

£

=) MTL_LCO8_L1TP_148047_20180423_20180502_01_T1_MTL_MutiSpectral
| Coastal Aerosol (0.4430)
Blue (0.4826)
Green (0.5613)
| Red (0.6545)
| Near Infrared (NIR) (0.8646)
| SWIR 1(1.6090)
| SWIR 2 (2.2010)
=-E MTL_LCOS_L1TP_148047_20180423_20180502_01_T1_MTL_Panchromatic
Panchromatic (0.5917)
=) LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_MultiSpectral
i-£27| Band 1(0.4830)
Band 2 (0.5600)
| Band 3 (0.6620)
| Band 4 (0.8350)
| Band 5 (1.6480)
| Band 7 (2.2060)
=-{E LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_Panchromatic
| Band 8 (0.7060)

v v

File Information
Band Selection

[[JLoad in New View

»  File Information
» Band Selection

[JLoad in New View

9 Loat
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Subset the Landsat images

Import the shapefile/roi to subset the images.

L:“:‘;i Open

Mt « GNR_617 » Change_Detection_Landsat > Test2 v

Organize v New folder

& Downloads A Name
. mtech_share (10 D Subset
J\ Music

&=/ Pictures

‘aa Local Disk (C:)

s VVSK_PhD (E)

- VVSK (H:)

== change_detectic

== VVSK_MRSLab (\

s Local Disk (X:)

< Local Disk (Y Vv <

Date modified

-2021 11:09 Al

Search Test2

Type

v AutoCAD Shape S..

File name:

Vl Shapefile (*.shp)

Cancel

(&) Env
File Edit

Display Placemarks

Views

EDC YhE@ePaR £
=
Layer Manager Bl
il
=3 View
[:]'_ Overview
B4 Subset shp) :

: -
&-1E MTL_LCOS_L

551 Rename ltem...

Set as Active Layer
[&E] Display in Portal
Order
< Remove

View Metadata
[ | View/Edit Attributes
|1 Properties
/- Zoom to Layer Extent
Save
Save As...

Revert

© Hep

Server Help

£ ‘ 1:88.888
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Subset the Landsat images

Import the shapefile/roi to subset the images.

1 [ﬁ Vector Properties: Subset.shp

Attribute: | CLASS_ID ~ | Color Table: | Solid Color

Attribute Values:

v

Shared Properties

Show iTrue

W00

|Line Color

Line Style
Line Thickness |2

Fill Interior |False

Fill Color [ i

Value: 1
Q:lunt 1
Line Color |[J§(0.0.0)

Fil Color |1l

|&] Symbology v OK Cancel

Apply

& et
File Edit Display Placemarks

EBRRC Yh@lege LRI Vel W wi

e—1+—ome
I;ayerMan{gu

Views Server Help

2| & ‘EQJ@ Optimized Linear v | & &4 -

-3 View
[IE. Overview

M@ Subsetshp
-8 MTL_LC08_L1TP M8047_201
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Subset the Landsat images

e Import the shapefile/roi to subset the images.

Toolbox

\& Spatial Subset via ROl Parameters

X

subset

/Regions of Interest/Subset Data from ROIs

474 Subset Data from ROls

(&) select Input File to Subset via ROI

Select Input File:
LC08 L1TP_ 148047 20180423 20180502 01 T1
LC08_L1TP_148047_20180423_20180502_01_T1
LEO7_L1TP_148047_20030422_20170126_01_T1
LEQ7_L1TP_148047_20030422_20170126_01_T1

File Information:

File: LCO8_L1TP_148047_20180423_20180502_0"
Dims: 7681 x 7841x 7 [BSQ]
Size: [Unsigned Int] 8,696 bytes.
File Type : ENVI Object (TIFF)
Sensor Type: Landsat OLI
Byte Order : Host (Intel)
Projection : UTM, Zone 43 North
Pixel : 30 Meters
Datum :WGS-84
Wavelength : 0.443to 2.201 Micrometers
Upper Left Comer: 1,1
Description: Zoom File Imported
into ENVI [Mon Mar 08 00:37:29
2021]

Select Input ROls

EVF:Subset shp
ROI #1 (Subset)

Number of items selected: D

Select Al ltems

Clear All tems

Select By 1k

’ Spectral Subset ]7/7 Bands

l\

’ OK || Cancel H Previous H OpenV‘

Mask pixels outside of ROI? It

Output Resultto @ File (O Memory

Enter Output Filename | Choose | [_] Compress

e Repeat this step for all other images (Pan, MSS - L7, L8)

lhange_Detection_Landsat\-.Test3'\.L8_MSS_Subset

OK

Cancel
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&) envi

File Edit Display Placemarks

Layer Manager

| Kl I

B View
[JEL ! Overview

[

m|

E] L7_MSS_Subset

-] /B8 L8_PAN_Subset

@-[]|E| L8_MSS_Subset
[l Subset shp

=) L7_PAN_Subset

Views Server Help

Create New View

One View
Two Vertical Views
Three Vertical Views

Four Vertical Views

Two Horizontal Views
Three Horizontal Views

Four Horizontal Views

2x2 Views
3x3 Views
4x4 Views
Link Views

Reference Map Link

Ctrl+N

Ctrl+1
Ctrl+2
Ctrl+3
Ctrl+4

Alt+2
Alt+3
Alt+4

Ctrl+L
Alt+M

T2y

T

View input datasets

& envi

File Edit Display Placemarks
EEZC PR

] Overview

[& HJ & | Optimized Linear v

& Annotations +[Go To v
Flot——ohecot——=eo) |2 b @ &|&s

L8_PAN_Subsel

Drag and drop the
image into the views
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Link Views

View input datasets

@® Geo Link (O Pixel Link

New Link | Link Al

Remove

=& Unks
=-a% Geo Link
..... 1 View 1
..... ) View 3

] View 4|

2

Cancel
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View subset datasets

File Edit Display Placemarks Views Server Help

EHZC VRS GL 2LEBTE Vb B0 VW WL Z KM FVeosy fAmoaionsy [GoTo ]
L +—o&]e % & |[E Q| © |Optimized Livear v| & .

Layer Manager 0
[~ [

- View
[JF.] Overview
@[] B L7_PAN_Subset
-C][E L7_MSS_Subset
-]/ L8_PAN_Subset
@[]/ L8_MSS_Subset
DI subset shp
-2 View
[JF.] Overview
(B L8_PAN_Subset
=& View
[1E] Overview
@-[E L7_MSS_Subset
- View
[JE. Overview
-[[E L8_MSS_Subset
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Toolbox

Radiometric calibration (Radiance)

2

lradiom

|

,f Radiometric Comection/Radiometric Calibration ’

[v|

L@

------ '8t Radiometric Calibration

@ Radiometric Calibration
Calibration Type 'Radiance v

Output Intedeave BSQ v

Output Data Type |Float v

Scale Factor|1.00

Apply FLAASH Settings

Qutput Filename

!nge_Detection_Landsat'--.Test3'-‘L7_PAN_Subset_Rad.dat

Display result

e

@ Data Selection

Select Input File:

=l L7_PAN_Subset
i) L7_MSS_Subset
- L8_PAN_Subset

) MTL_LCO8_L1TP_148047_20180423_20180502_01_T1_MTL_MultiSpectral
«H MTL_LCO8_L1TP_148047_20180423_20180502_01_T1_MTL_Panchromatic
--fm| LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_MuttiSpectral
-l LEO7_L1TP_148047_20030422_20170126_01_T1_MTL_Panchromatic

» File Infomation

Spatial Subset... ’ Full Extent l

Spectral Subset l‘l of 1 Band l
Mask... ‘No mask ‘
s : i':' = OK Cancel

Repeat this process for subset images (PAN, MSS) of L7, LS.
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View input datasets

&) envi
File Edit Display Placemarks Views Server Help
ERNCC R4S GL LRLEBE ~|e®D v|wuwieZ& ectors v Arrotations v [Go To ]
O—1+—OF| 2 i——— 12| 2|[E Q& Onmedtnear v| @ 5 |@-F——0O0] 2 | OF———@ | & b & &
Layer Manager 0 . ' ' T
[~ [v] ] -
-8 View
[IE.] Overview
@-[AE| L7_PAN_Subset_Rad dat
- View
[JE. Overview
@[ B L8_PAN_Subset_Rad.dat
-8 View
[JE. Overview
[ L7_MSS_Subset_Rad dat
= View
[JE. Overview
-5 L8_MSS_Subset_Rad.dat

Lat: 19°11'43.07"N, Lon: 72°58'6.93"E HPrq UTM. Zone 43 North, WGS-84
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View cursor values

o |View #1 [CURRENT]
Geo: 19°11'17.43"N,72°5750.81"E
Map: 285929.8032,2122839.2396
MGRS: 43QBB8593022839
Proj: UTM, Zone 43 N, WGS-84

L7_PAN_Subset_Rad.dat
File: 12122.4869,4253.884
Data: [43.103309]

View #2

Geo: 19°11'17.43"N,72°5750.81"E
Map: 285929.8032.2122899.2396
MGRS: 43QBB8593022899

Proj: UTM, Zone 43 N, WGS-84

L8_PAN_Subset_Rad.dat
File: 11782.4869.4913.884
Data: [52.598824]

View #3

Geo: 19°1117. 72°5750.81"E
Map: 285929.8032,2122839.2396
MGRS: 43QBB85930228399

Proj: UTM, Zone 43 N, WGS-84

L7_MSS_Subset_Rad dat
File: 6061.4934,2127.192
Data: [39.487339, 48.461899, 60.700878]

View #4

Geo: 19°11'17.43"N,72°5750.81"E
Map: 285929.8032,2122899.23%6
MGRS: 430BB8593022899

Proj: UTM, Zone 43 N, WGS-84

L8_MSS_Subset_Rad.dat
File: 5891.4934,2457.192
Data: [37.874516, 45.711498, 57.961395]
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Change Detection with PAN 1mages

Toolbox Y
=~
/Change Detection/Image Change Workflow
A M e
14 Favorites A

#-1__| Anomaly Detection

+__ Band Algebra

—_ﬁ Change Detection

: ~~~~ @8 Change Detection Difference Map
.08 Change Detection Statistics
-7
~~~~~ @8 Thematic Change
- /" Thematic Change Workflow

~ “re '
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Change Detection with PAN 1mages

(&) Image Change

File Selection
Select Two Input Files

Input Files  Input Mask

Time 1 File:

lL?_PAN_Subset_Rad.dat

' Browse...

Time 2 File:

|L8_PAN_Subset_Rad dat

‘ Browse...

Bach Next > Cancel

@ Image Change

File Selection
Select Two Input Files

Input Files  Input Mask

Mask File:

|

[JInverse Mask

Browse...

Next >

Cancel
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Change Detection with PAN 1mages

— O X (&) Image Change

Change Method Choice

Select Difference or Transform

@ Image Change

Image Registration
Skip or Apply Image Registration

® Skip Image Registration @® Image Difference
O Register Images Automatically O Image Transform

Preview
< Back Next > Cancel (7] < Back Next > Cancel
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Change Detection with PAN 1mages

(&)} Image Change — O X (&)} Image Change - O X
Image Difference Image Difference
Apply Difference Analysis Apply Difference Analysis
Difference Method = Advanced Difference Method Advanced
@ Difference of Input Band Radiometric Normalization
Difference of Feature Index
Spectral Angle Difference
Select Input Band
Band 1 v
(] Preview [ Preview
® <Back | Next> || Cancel (7] <Back | Next> || Cancel
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Change Detection with PAN 1mages

@ Image Change

Thresholding or Export
Select Thresholding or Export Resuit

5

|2} Image Change

Change Thresholding
Apply Thresholding to Difference Image

@® Apply Thresholding

O Export Difference Image Only

Preview

< Back

Next >

Cancel

Auto-Thresholding  Manual

Select Change of Interest
Increase and Decrease v

Select Auto-Thresholding Method

Otsus v

[] Preview

< Back Next >

Cancel
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Change Detection with PAN 1mages

& Image Change — O X LZ‘.‘] Image Change — O X

Cleanup
Refine Results

Change Thresholding
Apply Thresholding to Difference Image

Auto-Thresholding  Manual

[JEnable Smoothing
Increase Threshold

————— [ 2 :

Decrease Threshold Enable Aggregation

—}—| so2n2| &
Aggregate Minimum Size

[ Preview [] Preview

® < Back Next > Cancel ® < Back Next > Cancel
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Change Detection with PAN 1mages

@ Image Change

Export

Save Results

@ Image Change

Export

Save Results

Export Files ~ Additional Export

Export Change Class Image

Select Output Image File:  ENVI v

Output Filename | Y:\WVSK_Teaching\GNR_61 7“-.Change_Detection_Lands! Browse...

Export Change Class Vectors

Select Output Vector File: | Shapefile

Output Filename | Y:\VVSK_Teaching\GNR_617\Change_Detection_Lands

(7] < Back

Browse...

Finish

Cancel

Export Files Additional Export
Export Change Class Statistics

Select Output Text File:

‘ YA\VVSK_Teaching\GNR_617\Change_Detection_| | Browse...

Export Difference Image

Select Output Image File:  ENVI v

Output Filename | Y:\VVSK_Teaching\GNR_617\Change_Detection_Lands|| Browse...

< Back Finish

Cancel
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Change Detection with PAN 1mages

&) envi

The output represents the =~ = = oy o oo o

OX< YRIC$ G2 2oL v[o %0 V| @ W e 2 6 M@ 5 Veconv ¥ Amotatins v [GoTo 7]
changes that happened from '
2003 to 2015. The pixel

values (radiance) may

classfied
crea:

M=
M=
M=
-

0: Un
1: Other
2: Big Inc
3:Big

Dcras

=

N_Subset_Rad_diff dat
'AN_Subset_Rad dat
_PAN_Subset_Rad dat

KKK
Dl ]rc]
SESK
o'e'p

increase/decrease due to the
changes happened on the
earth surface. On the right
side figure, the positive
change is shown in blue
colour and negative change is
shown in red colour.
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Spectral Subset (Landsat-7)

Toolbox L

[resize ‘ &3

l/ Raster Management/Resize Data

|

A

LE‘_‘] Resize Data Input File

X

Select Input File:

File Information:

L7_PAN_Subset_Rad_change dat
L7_PAN_Subset_Rad_diff dat
L8_MSS_Subset_Rad.dat

L8 PAN_Subset Rad.dat

L7 MSS Subset Rad.dat
L7_PAN_Subset_Rad.dat

L7_PAN_Subset

L7_MSS_Subset

L8_PAN_Subset

L8_MSS_Subset
LC08_L1TP_148047_20180423_20180502_01_T1
LC08_L1TP_148047_20180423_20180502_01_T1
LEO7_L1TP_148047_20030422_20170126_01_T1
LEO7_L1TP_148047_20030422_20170126_01_T1

< >

File: Y \WVSK_Teaching\GNR_617\Change_Detec
Dims: 110x 113 x 6 [BSQ]
Size: [Floating Point] 258,320 bytes.
File Type : ENVI Standard
Sensor Type: Landsat ETM
Byte Order : Host (Intel)
Projection : UTM, Zone 43 North
Pixel :30 Meters
Datum :WGS-84
Wavelength : 0.483 to 2.206 Micrometers
Upper Left Comer: 5591,2076
Description: Calibrated Radiance
from L7_MSS_Subset

Spatial Subset | Full Scene

Select By it

Spectral Subset ’6/ 6 Bands

OK | Cancel Previous Open v
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Spectral Subset (Landsat-7)

@ File Spectral Subset prd @ Resize Data Parameters X

QOutput File Dimensions:

Select Bands to Subset SampIeslﬂD leacl1.000000 |
ROI Resize (Band 1:LE07_L1TP_148047_20030422_20170126_01||I{I§
ROI Resize (Band 2-LE07 L1TP 148047 20030422 20170126_01 || IEGH EENN T

ROI Resize (Band 3:LEQ7_L1TP_148047_20030422_20170126_01

ROI Resize (Band 4:LE07_L1TP_148047_20030422_20170126_01 2 Dy
RO Resize (Band 5:.LEQ7_L1TP_148047 20030422 20170126 01 || I Re bt as ek

ROI Resize (Band 7:.LEQO7_L1TP_148047_20030422_20170126_01

Resampling: ' Nearest Neighbor

< >

Output Resultto @ File (O Memory

Number of items selected: |5

Enter Output Filename  Choose | [ ] Compress

Add Range | Select Al ' Clear | Import ASCII...

jon_Landsat\Test3\L7_MSS_Subset_Rad_5bands

OK Cancel Previous OK Cancel

—
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Spectral Subset (Landsat-8)

Toolbox

|

[resize

~—
L

l/ Raster Management/Resize Data

|

A

@ Resize Data Input File

Select Input File:

File Information:

L7_MSS_Subset_Rad_5bands
L7_PAN_Subset_Rad_change.dat
L7 PAN Subset Rad diff dat
L8 MSS Subset Rad.dat
L8_PAN_Subset_Rad.dat
L7_MSS_Subset_Rad.dat
L7_PAN_Subset_Rad.dat
L7_PAN_Subset
L7_MSS_Subset
L8_PAN_Subset

L8 MSS_Subset

<

LCO8_L1TP_148047_20180423_20180502_01.
LCO8_L1TP_148047_20180423_20180502_01.
LEO7_L1TP_148047_20030422_20170126_01_ v

>

File: Y:A\VVSK_Teaching\GNR_617\Change_Detec
Dims: 110x 113 x 7 [BSQ]
Size: [Floating Point] 348,040 bytes.
File Type : ENVI Standard
Sensor Type: Landsat OLI
Byte Order : Host (Intel)
Projection : UTM, Zone 43 North
Pixel : 30 Meters
Datum :WGS-84
Wavelength : 0.443to 2.201 Micrometers
Upper Left Comer: 5821,2406
Description: Calibrated Radiance
from L8_MSS_Subset

Spatial Subset |Fuu Scene

Select By IT)

Spectral Subset |7/7 Bands

0K Cancel Previous

Open v
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Spectral Subset (Landsat-8)

@ File Spectral Subset %

@ Resize Data Parameters X

Select Bands to Subset

ROI Resize {Coastal Aerosol:LC08 L1TP 148047 20180423 2018(
ROI Resize (Blue:LC08_L1TP_148047_ 20180423 20180502 01_T
ROI Resize (Green:LC08_L1TP_148047_20180423_20180502_01_

ROI Resize (Red:LC08_| L1TP 148047 20180423 20180502 01 T

ROI Resize (Near Infrared (NIR) LCO8_ L1TP 148047 20180423 2(
ROI Resize (SWIR 1:LC08 L1TP 148047 20180423 20180502 0'
ROI Resize (SWIR 2:LC08_L1TP_148047_20180423_20180502_0

< >

Number of tems selected: |5

Add Range | Select All | Clear  Import ASCII...

Output File Dimensions:
Samples|110 xfac | 1.000000

Lines (113 yfac | 1.000000

Set Output Dims by Pixel Size...
QOutput Size: 248,600 bytes

Resampling: | Nearest Neighbor

OK Cancel Previous

Output Resultto @ File () Memory

Enter Output Filename | Choose | [_] Compress

ion_Landsat\Test3\L8_MSS_Subset_Rad_5bands

0K Cancel
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Change Change Detection with MSS 1mages

@ Image Change

File Selection
Select Two Input Files

Input Files  Input Mask

Time 1 File:

[L7_rv1ss_5ubset_Rad_5bands

‘ Browse...

Time 2 File:

\Ls_Mss_lebset_Rad_sbands

‘ Browse...

P
rreview

Bacl Next > Cancel

@ Image Change

File Selection
Select Two Input Files

Input Files  Input Mask

Mask File:

|

[J Inverse Mask

Browse...

Next >

Cancel
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Change Change Detection with MSS 1mages

B Image Change

Image Registration
Skip or Apply Image Registration

@ Skip Image Registration

O Register Images Automatically

< Back

@ Image Change

Change Method Choice

Select Difference or Transform

Next >

Cancel

O Image Difference

@® Image Transform

< Back

Next >

Cancel
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Change Change Detection with MSS 1mages

{2} Image Change

Transform Method Choice
Select Transform Method

@ Image Change

Band Choice
Select Band

Select Image Transform
PCA ~

< Back

Next >

Cancel

Select Band to Reflect Change
Band1

< Back Next >

Cancel
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Change Change Detection with MSS 1mages

(2} Image Change - O X

Export

Save Results

Select Output Change Grayscale Image File: | ENVI

QOutput Filename I

t\Test3\L7_MSS_Subset_Rad_5bands_change_aray.dat || Browse...

& < Back Finish Cancel I
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Change Change Detection with MSS 1mages

Layer Manager )
[~ [~

The changes obtained using | = |
PCA method with respect to T
band 1 (blue) is shown here.

Dark pixels show the

negative changes and bright
pixels show the positive
change.
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&) enwi

File Edit Display Placemarks Views Server Help

EEDO ¢ §$GL PL :,:[1:16,207 v‘

0—1—0CB| 04—

Layer Manager 2
|~ [
- View
[JE ! Overview

CMVZ[= L7_MSS_Subset_Rad_5bangs
#-[Z1 [ L8_MSS_Subset_Rad_Sbani 55
#-B5] L7_MSS_Subset_Rad_Sbant |1

S EL

Change Change Detection with MSS 1mages

Rename Item...
Export Layer to TIFF...
Display in Portal
Change RGB Bands...
Order

Remove

New Region Of Interest
New Raster Color Slice

New Contour Layer

Band Animation

Change Color Table

Profiles

View Metadata

Quick Stats

Zoom to Layer Extent

Zoom to Layer Full Resolution
Load Legend

Load Current Raster

Eale

@ Data Selection

Select Input File:

[~ v

X

—E«j L7_MSS_Subset_Rad_5bands_change_gray.dat
(-5 L8_MSS_Subset_Rad_Sbands

-1 L7_MSS_Subset_Rad_Sbands

<

P File Information

9:“’:':&
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Change Change Detection with MSS 1mages

s s e an  E— —— e I . = P =

=

|7
|
FLEE X DB Histogram Min |-120.07780 | Max|50.297070 | [Reset | [JPit Controls
Color |  Slice Min Slice Max | Histogram (Band 1: L7_MSS_Subset_Rad_5bands_change_gray.dat’
1 -120.077980 | -109.429540 La 250 E—— T - —
2 -109.425540 -98.781099 jn? Default Raster Color Slices X
3 98781099 | -88.132659
4 88132659 | -77.484219 | Num Slices
5 77484219 | 66.83577 -
6 £6.835778 | -56.187338 - : - &9
7 56187338 | -45.538898
A By Min/M Min/Slice Si
8 45538898 | -34.890457 okl L 18y Me/ies sze
| [o 34830457 | -24.242017 | peta Min [-120.07798004
10 24242017 | -13.593576
| [ 11 13593576 | -2.945136 | Data Max|50.29706955
4 12 -2.945136 7.703304
13 7703304 | 18.351745 o s
14 18351745 | 29.000185
LTO0U U
15 29000185 | 39.648625 Dot Values
16 39648625 | 50297070 | v
< >
® OK || Cancel

Change detection using EO images || Prepared by Venkata Sai Krishna Vanama, email: saiiitb@iitb.ac.in




Change Change Detection with MSS 1mages

In PCA based change
detection, the positive
change is shown in
red/green colour and
the negative change is
shown in cyan/purple
colour. Comparingly,
the image difference
methods 1s providing
better results. Also, the
selection of the method
1s subjective to the
research objectives.
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Algorithm description



Otsu’s Algorithm

II. FORMULATION

Let the pixels of a given picture be represented in L gray levels
[1, 2, -+, L]. The number of pixels at level i is denoted by n; and
the total number of pixels by N = ny + n; + -+ + n,. In order to
simplify the discussion, the gray-level histogram is normalized
and regarded as a probability distribution:

pi =n;/N, pi =0, Z pi=1 (1)

Now suppose that we dichotomize the pixels into two classes
Co and C, (background and objects, or vice versa) by a threshold
at level k; C, denotes pixels with levels [1, -, k], and C, denotes

pixels with levels [k + 1, -+, L]. Then the probabilities of class
occurrence and the class mean levels, respectively, are given by

00 =Pr (Co) = 3. pi= (k) @
o =P (€)= % p=1-0W o)

and
Ho = zk: i Pr(i|Co)= i ipi/wo = u(k)/w(k) (4)

where

aiB= 3 7 !

i=1
and
k

u(k)=Y ip; (7)
i=1
are the zeroth- and the first-order cumulative moments of the
histogram up to the kth level, respectively, and

L

pr=p(L)=Y ip; (8)

i=1

is the total mean level of the original picture. We can easily verify
the following relation for any choice of k:

Wo o + Wy gy = fUr, wo + wy = 1. ©)
The class variances are given by
k k
0'(2) = .Zl (l — #0)2 Pr (IICQ) = .Zl (l - ﬂo)zp;/wo (10)

L

ot= Y (—w)*Pr(i|C)= Y (i—m)pi/o,. (11)

i=k+1 i=k+1
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Otsu’s Algorithm

These require second-order cumulative moments (statistics).

In order to evaluate the “goodness” of the threshold (at level k),
we shall introduce the following discriminant criterion measures
(or measures of class separability) used in the discriminant
analysis [5]:

A=o0%/c¥%, «k=9d%/ck, n=o%/ok, (12)
where
O = w05 + w0} (13)
0% = wolko — ur)* + wy(py — pr)’
= wow(u; — Ilo)2 (14)

(due to (9)) and

L
ot = Z i — pr)? (15)
are the within-class variance, the between-class variance, and the
total variance of levels, respectively. Then our problem is reduced
to an optimization problem to search for a threshold k that maxi-
mizes one of the object functions (the criterion measures) in (12).

The optimal threshold k* that maximizes 5, or equivalently
maximizes o3, is selected in the following sequential search by
using the simple cumulative quantities (6) and (7), or explicitly
using (2)-(5):

n(k) = Gﬁ(k)/azr (17)
[uro(k) — u(k))?
o) = = o) -

and the optimal threshold k* is

op(k*) = max o}(k). (19)

1<k<L

From the problem, the range of k over which the maximum is
sought can be restricted to

§* = {k; wowy = wk)[1 — wk)] >0, or0 < wk)< 1)

We shall call it the effective range of the gray-level histogram.
From the definition in (14), the criterion measure o (or ) takes a
minimum value of zero for such kask € § — $* = {k; w(k) = O or
1} (i.e., making all pixels either C, or C, which is, of course, not

our concern) and takes a positive and bounded value for k € S*. It
1s, therefore, obvious that the maximum always exists.
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Otsu’s Algorithm

Assumptions:
e C(lass density function - Gaussian
e Similar class sizes and variances
If violated,
e Split the class of the larger size or variance

A skewed density fn or the presence of outliers will cause a bias in the calculated class means

Change detection using EO images || Prepared by Venkata Sai Krishna Vanama, email: saiiitb@iitb.ac.in




Otsu S Algorlthm

Er
: 'ii’ !hmuu"hmgi

.~ 2
é. u,=344 651478033 Pe= 1.3 Gr=23.347
1 || Ki=7 K315 7=0873
.(‘Hl(llu.u...“ stentsntatinahil \HH K=33 m=0887
1 - w, = 0633 Ho= 4.3
w,=0.478 H,=14.2 \ w, = 0.296 =105

w, =0.071 H2=20.2

et e e

“| Il
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Useful Resources

Global Exposure Analysis on Floods/Drought and Poverty (Slides)
Flood mapping by ESA.

Flood mapping with Sentinel-1 data using SNAP and QGIS.

SAR based Flood mapping tutorial by UN-SPIDER.

How to Map Regional Inundation with Sentinel-1 using Sentinel-1 Toolbox (ASF DAAC)

Flood mapping with Sentinel-1 data in Research and User Support (RUS) Service portal.

Flood mapping tutorial by German Aerospace Center DLR.

Lakes - Floods monitoring practical by Dr Yésou H. (4th ESA Advanced training course in Land Remote Sensing)

Flood mapping by Herve Yesou, SERTIT, France. (PPT, tutorial) [8th Advanced Training Course on Land Remote Sensing]
Advancing SAR and Optical Methods for Rapid Mapping (ASAPTERRA). M
Flood monitoring using Landsat-8 and Sentinel-2 in QGIS.

Hazard: Flood mapping with Sentinel-1 (ESA EO College).

8th ESA Training Course on Radar and Optical Remote Sensing and tutorials.

ve Remote Sensing Tutorials

https://sites.google.com/view/venkata-sai-krishna
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https://www.worldbank.org/content/dam/Worldbank/document/Climate/Climate%20and%20Poverty%20Conference/D1S3_WINSEMIUS_slide_deck_poverty_WB.pdf
http://earth.esa.int/landtraining07/D4L2-Yesou.pdf
https://opengislab.com/blog/2018/5/14/flood-mapping-with-sentinel-1-data-using-snap-and-qgis
http://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-flood-mapping/step-by-step
https://asf.alaska.edu/how-to/data-recipes/map-regional-inundation-with-sentinel-1-using-s1tbx/
https://rus-training.eu/training/flood-mapping-webinar
https://earth.esa.int/download/eoedu/Earthnet-website-material/to-access-from-Earthnet/2009_ROSA-ESA-DLR-Radar-Remote-Sensing-Course/Flood_detection_hands-on%20tutorial.pdf
https://earth.esa.int/eogateway/documents/20142/0/D4P1a_Yesou_LTC2013%20(1).pdf/4770365d-fb9f-be2e-8cc4-38631a576e81
http://eoscience.esa.int/landtraining2018/files/materials/D5A1_LTC_theorical_YESOU_floods_final.pdf
http://eoscience.esa.int/landtraining2018/files/materials/D5B1_LTC_practical_YESOU_floods_final.pdf
https://elib.dlr.de/110776/1/ASAPTERRA_FinalReport_2017.pdf
https://www.hatarilabs.com/ih-en/flood-monitoring-tutorial-with-sentinel-2-and-landsat-8-images-in-qgis-3
https://orbi.uliege.be/bitstream/2268/240620/4/ESA%20Echoes%20in%20Space%20-%20Hazard%20Flood%20mapping%20with%20Sentinel-1%20%28ESA%20EO%20College%29.pdf
http://www.videsinstituts.lv/en/projects/space/esa-training-course
http://www.videsinstituts.lv/en/projects/space/esa-training-course/course-materials
https://sites.google.com/view/venkata-sai-krishna

Thank you
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