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Overview

* Introductions
« What is SAR?
 SAR benefits
« SAR in ENVI
« Applications

Sar

your information gateway

Agricultural Monitoring in the
Mekong river delta
2014 — 2016 with Sentinel-1

The Applications and Benefits of Synthetic Aperture Radar | 3




Harris Geospatial Solutions — SW Portfolio HARRIS
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ENVI SARscape Geospatial Services
Framework
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What is Synthetic Aperture Radar? HARRIS

SAR antenna

Backscattered
radar pulse

Ground targets
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What is Synthetic Aperture Radar? HARRIS
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SAR antenna

Backscattered
radar pulse

YA L Double
Diffuse . bounce

Ground targets
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Backscatter Results: Amplitude and Phase HARRIS

A Phase Change

Cycle
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Amplitude and Phase

Amplitude/Intensity (A?)

Amplitude shows visual characteristics based upon
scattering returns, which can give us information on
surface roughness and dielectric properties.

i B el
The phase of one scene may not be visually useful,
but phase allows for powerful techniques such as
polarimetry and interferometry over multiple scenes.

The Applications and Benefits of Synthetic Aperture Radar | 8



Why SAR? HARRIS
@ Optical: Visible to Infrared @ SAR: Active Microwave
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Optical vs. SAR HARRIS
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TerraSAR-X -Indianapolis QuickBird - Indianapolis
07/01/ 2007 07/01/ 2007
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Camp Fire, California, USA . S

Optical imagery during Camp Fire vs SAR imagery of extent during the fire
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Synthetic Aperture Radar Applications

Glaciers and Oil spills Subsidence Earthquakes Shipping
permafrost

DEM Biomass Deforestation Flooding Volcano Activity
generation monitoring monitoring

The Applications and Benefits of Synthetic Aperture Radar | 12



Radar frequency and applications HARRIS
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Synthetic Aperture Radar satellite missions
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SARscape data processing in ENVI HARRIS

Import
Multilooking o SARscape
_ _ . Import Data
Coregistration [ Basic
Filtering .| Gamma and Gaussian Filttering
Geocoding & Radiometric calibration .| Focusing
| Interferometry
| Interferometric Stacking
| ScanSAR Interferometry
| Polarimetry and PolinSAR
.| General Tools
| 5ARscape Task-1DL Scripting-Modeler
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SARscape data processing in ENVI

ws :

= ENVI Modeler - Untitled
File Edit

T "H. H
Basic Modes

- File

- Dataset

- Aray of Values
- Diata Manager
- Wiew

- terator

- Aggregator

- |nput Parameters
- Output Parameters Input

- Comment Parameters >
o =

Code Server Help
¢ Bun = B8

Untitled

Tasks

SARscape Basic
w > Multilooking

SARscape
Coregistration

Search. . C

p=—p

- Adaptive Coherence Estimator A o i= o i=
- Adaptive Coherence Estimator Lising
- Additive Lee Adaptive Filter

- Additive Multiplicative Lee Adaptive F
- Apply Gain and Offset

- Apply Gain and Offset to Examples

- Automatic Change Threshold Classific
- Band Math

- Binary Greater than Threshold Raster
- Binary Less than Threshold Raster

... Rinare Mamhnlanical Filker

£ >

—
P —

SARscape
> Despeckle...

Qutput
> Parameters

SARscape
—1p Geocoding and... >
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SARscape data processing in ENVI HARRIS

Import

Multilooking

Coregistration

Filtering

Geocoding & Radiometric calibration
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Data Import HARRIS

Import
* Subset by ROI

. . Imported Sentinel-1
« Choose polarization T

« Mosaic same track

Input
Pﬂnetm’
o = T ——
ARscape SARscape Basic SARscape SARscape SARscape Cutput
SENTINEL-1 > Muttilooking [ Coregistration "__—“’ Despeckle... >—>n Geocoding and »—p Parameters
ot = ot = o i= o = ot IS (]
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Multilooking HARRIS

Import Multilooked
« Subset by ROI ot '
» Choose polarization

Imported Sentinel-1

« Mosaic same track

Multilooking

» Choose grid size
 Removes speckle

« Convert to ground range

SARscape Import
SENTINEL-1

ot ==

The Applications and Benefits of Synthetic Aperture Radar | 19



Coregistration HARRIS

Coregistration

« Aligns pixel footprints when working
with overlapping images

» Critical step for multitemporal analyses

ot = ot i= o

M&m SARscape SARscape Output
SENTINEL-1 Coregumhon > > Despeckle... >—>n Geocoding and... »—p Parameters

The Applications and Benefits of Synthetic Aperture Radar | 20



Despeckling HARRIS

Coregistration

« Aligns pixel footprints when working
with overlapping images

» Critical step for multitemporal analyses

Filtering
Input
Pa'ameun’
o =
SARscape Import SARscape Basic o SARscape
> SENTINEL-1 p—n Multilooking p—>p Coregistration

ot == o == ot ==
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Geocoding and Radiometric Calibration HARRIS

Geocoding & Radiometric Calibration
* Apply projection

» Calibrate backscatter intensity to
allow for direct comparison to other

scenes
s t ‘) !':; -
m A e 1;‘. A ~;-«l\ _n'?
Pﬂnetm’
o i= — —
SARscape Import o SARscape o SARscape - SARscape SARscape Output
> SENTI.NEL-I P hluﬁo?l:lg [ Cweguf::hon [— Desufk-le > > Geoood-.'lg-and > > Parameters
o i= ot i= ot i= ot = ot i= o
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SARscape and the ENVI modeler HARRIS

Automate and batch process your data in the ENVI modeler with SARscape tasks

= SARscapeData To [ Band Maih J—— Buiid Band Stack [ —
> ngand. Ry I e e S »
= = = YA

2] o= = o=

Build Band Stack Mask Raster by ROI

et — r—>
o= o=

‘SARscape Import
p  SENTINELT

o =

Full preprocessing and fusion of Sentinel-1 (all bands) and Sentinel-2 Skaneateles Lake, NY

Red- Red (Sentinel-2)
Green- Green (Sentinel-2)
Blue- VV (Sentinel-1)

The Applications and Benefits of Synthetic Aperture Radar | 23



Synthetic Aperture Radar Applications

Glaciers and Oil spills Subsidence Earthquakes Shipping
permafrost

DEM Biomass Deforestation Flooding Volcano Activity
generation monitoring monitoring
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DEM Generation

sar

your Information gateway

| SARscape Workflow

INSAR Dem
Select Input

=3 Workflow

2

¥ Import SAR Data
) Sample Selection SAR Geon
¥ Interferogram Generation
) Adaptive Fiter and Coherenc
) Fhase Unwrapping
(&) GCP Selection

¥, Refinement and Refiattening
&, Phase to Height Conversion
</ Output

Input Fle  DEM/Cartographic System ~ Parameters

Input Waster File (Mandatory)

Input Slave File (Mandatory)

Area of Interest (Optional)

Preview

= = < Back Next > Next

Cancel
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Terrain and Infrastructure Monitoring HARRIS

Displacement Multi-Temporal Analyses of the Displacement

17245E

sar

your Information gateway

S 5 T . 2
e 1727%E r735E 17z 17Z45E

dentification of areas affected by catastrophic events
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Deforestation S
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sar

your Information gateway
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Tracking Deforestation

B sAR Deforestation
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Disaster Management: Flood Mapping ="

Hurricane Florence, September 2018
A

The Applications and Benefits of




Disaster Management:

Pre-storm SAR

-

Wilmington, NC
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Disaster Management: Flood Mapping

Post-storm SAR
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Disaster Management: Flood Mapping HARRIS

Flood map products

Goldsboro, NC-*

Dual polarlmetrlc RGB Threshold and ratio calculation
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Activity Monitoring: Change Detection

Coherent change detection over
Burning Man Festival
Black Rock Desert, NV, USA

R: Coherence
G: Average backscatter
B: Difference in backscatter

between pre (2018-06-08) and
during (2018-08-31)

Burning Man Festival, NV, USA .
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APACGeospatial  gar
Remote sensing of the real worl

your Information gateway
h | Id

v € L3HARRIS”
/\

Thank you!

Dipak Paudyal, APAC Geospatial
Email:
dpaudyal@apacgeospatial.com
M: 045 000 4946
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