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Satellite Remote Sensing
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Satellite Data Selection

Major Applications
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Remote Sensing Sensors
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Synthetic Aperture Radar (SAR) Imaging Satellites
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Why Radar Remote Sensing ? Gaining attention/Challenges

A Rapid expansion of constellations of SAR satellites

R A D A R S AT NASA - ISRO SAR Mission e~ .
Sentinel -1A/1B SAOCOM 1A/B Capella X-SAR

A Provide wide -swath coverage and all -weather monitoring

There is an increased need to explore the potential for quantitative estimation of bio/geo -
biophysical parameters using SAR data

A No proven single best inversion approaches for the estimation of biophysical parameters from
vegetation models using full and dual polarimetric SAR data

A Due to the large data volume of new dual -pol SAR systems, exploration of processing chains for
crop inventory map generation at a larger scale is limited.

A New generation dual and compact -pol SAR systems provide an opportunity to develop improved

algorithms for parameter estimation
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Sentinel -2 FCC (843)i Vijayawada, India
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Monitoring Kharifseason (June 1 October) crops !

Kaikaluru

Sentinel -2 Optical Image (FCC)

Kaikaluru
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ntinel -1 SAR image (VV Polarization)

Advent of the soutlwvest monsoon season :
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Generic Scattering Properties
N S

Forest Leaves interacts witi-band, Gband bty ‘ b SERNS

can penetrate through the foliage, atheband
can possibly see the grousdunk.

Dry Soil Surface looks rough witkband,
moderate to less rough wit-bandandL-band
respectively.

Snow/lce Depending on the wetness, the three
wavelengths can penetrate to a certain extend
in the snow pack. Surface and layering looks
rough withX-band, moderate to less rough

with GbandandL-bandrespectively.
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Temporal Variation in SAR Backscatter Intensity

Temporal variation in HH Temporal variation in VH Temporal variation in VV
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Research Components in SAR Agriculture

PAI and
Biomass ARD )
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Vijayawada, India: SAR Image Visualization

|HH +VV| |HV| |HH -VV| Ho o RADARSAT-2 image, Sep-2014
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GRVI, Vijayawada, India
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GRVI, Vijayawada, India
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A Generalized Volume Scattering Model Based Vegetation Index from Polarimetric SAR Data

D.Ratha, D. Mandal, V. Kumar, H. McNairn , A. Bhattacharya and A. C. Frery, /EEE Geoscience and Remote Sensing Letters , 2019
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Analysis Ready Data (ARD): PAI and Biomass maps

@—» ‘ _’w PAI estimation
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o Amazon EC2
u PAI Mapping
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In-situ measurements

Crop Parameters | Data split
= Crop type -Calibration
= PAI SHABPY
- Phendlogy [ Vaidation | LN T
E — <Zt E]
ANACONDA ) g
—— | Sentinel-1 data Sentingl| Racscatiog
preprocessing GPT intensities »
AWS Storage

A Sample workflow to generate crop biophysical parameters from

ﬁ Sentinel -1data on AWS cloud platform _
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Codes & Software Availability

The codes are available through this link:

https://github.com/SubhoQ7?tab=repositories

The offline version of the code is available
from PoISARTools QGIS based plugin

https://plugins.qggis.org/plugins/polsar _tools/

o A Vegetation Indices :
ESA SNAP functionalities Generalized Radar Vegetation Index (GRVI)

Dual-pol Radar Vegetation Index ( DpRVI)
Compact -pol Radar Vegetation Index (CpRVI)

A Model -free (MF#Components ) Decomposition Techniques :

MF3CF, MFACEF for full -pol SAR data
MF3CC for compact -pol SAR data

MF3CF: https://pypi.org/project/mf3cf/

A MF3CC: https:/pypi.org/project/mf3cc/

IIT Bombay

PZ1SAR tools

{3} PolSAR too

ls

Full-pol Compact-pol -

**Note: Please select a valid matrix folder generated from PolSARpro.

DpRVI: Dual Polarimetric Radar Vegetation Index

RVI: Radar Vegetation Index

FRVI: Polarimetric Radar Vegetation Index

DOP: Degree
(v,H)

of polarization for Dual Polarimetric (£X/XY) SAR Data [(X, ¥): H, V) or,

Select parameter: | Select ¥ | Window Size |7 %

Reset

View data

Welcome to PolSAR. tools,
This plugin generates derived SAR parameters
SAR indices | Decomposition parameters

Mote: Start by selecting a parameter from "select parameter” dropdown

Help

0%

Close Proce;

© Developed by MRSLab, IIT Bombay.
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https://plugins.qgis.org/plugins/polsar_tools/

Sen4Rice: Google Earth Engine
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DNon-rice D‘ﬁmely transplanted-rice .Late rice .Early rice

IEEE GEOSCIENCE AND REMOTE SENSING LETTERS 1

SendRice: A Processing Chain for Differentiating
Early and Late Transplanted Rice Using
Time-Series Sentinel-1 SAR Data
With Google Earth Engine

Dipankar Mandal®, Siudent Member, IEEE, Vineet Kumar™, Student Member, IEEE,
Avik Bhattacharya®, Senior Member, IEEE, Yalamanchili Subrahmanyeswara Rao,

Paul Siqueirae, Member, IEEE, and Soumen Bera = ' S Qé-’:ri‘shnanag:’:

C? ﬁ "] Non-rice Dnmdv Transplanted rice [} Early rice . Laterice  validation site
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Classification results for nine quadrants in the test site with validation
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Harvested & Non -Harvested Rice areas Vijayawada, India

\
Harvested Rice

Non -Harvested Rice
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PolSAROoOo0Is

A plugin to generat@olarimetricdescriptors
IS now available for

Developer-MRSLablIT Bombay
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