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AIM / Data used / Methods used
Aim:
● To perform the change detection using temporal Landsat images

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

Method/algorithm used:
● Image difference / Image Transform methods
● Otsu / PCA techniques
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Import datasets
● Import both Landsat-7, 8 datasets
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Import datasets
● Import both Landsat-7, 8 datasets

● Similarly, open the Landsat-8 image.
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Import datasets
● Import both Landsat-7, 8 datasets
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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.
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Subset the Landsat images
Import the shapefile/roi to subset the images.
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Subset the Landsat images
Import the shapefile/roi to subset the images.
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Subset the Landsat images
● Import the shapefile/roi to subset the images.

● Repeat this step for all other images (Pan, MSS - L7, L8)
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View input datasets
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image into the views
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View input datasets
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View subset datasets
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Radiometric calibration (Radiance)

Repeat this process for subset images (PAN, MSS) of L7, L8.
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View input datasets
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View cursor values
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
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Change Detection with PAN images
The output represents the 
changes that happened from 
2003 to 2015. The pixel 
values (radiance) may 
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)
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Spectral Subset (Landsat-7)
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Spectral Subset (Landsat-8)
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Spectral Subset (Landsat-8)
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Change Change Detection with MSS images
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Change Change Detection with MSS images
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Change Change Detection with MSS images
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Change Change Detection with MSS images
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Change Change Detection with MSS images
The changes obtained using 
PCA method with respect to 
band 1 (blue) is shown here.
Dark pixels show the 
negative changes and bright 
pixels show the positive 
change.  
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Change Change Detection with MSS images
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Change Change Detection with MSS images
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Change Change Detection with MSS images
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 is providing 
better results. Also, the 
selection of the method 
is subjective to the 
research objectives.

35



36

Algorithm description



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

Otsu’s Algorithm
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Otsu’s Algorithm
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Otsu’s Algorithm
Assumptions:

● Class density function - Gaussian
● Similar class sizes and variances

If violated,
● 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
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Otsu’s Algorithm
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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).
● 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.
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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
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Thank you
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