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Webportal

A major aspect of a sound educati on initi ati -
ve is the provision of the compiled material in 
a way to enable users to access knowledge, 
literature and data simple and effi  cient. 
Therefore, SAR-EDU provides an online por-
tal to distribute the created material. The 
main advantage of this web portal is the fact 
that everything is available free of chargefree of charge
and be can downloaded, used and adapted.

• Presentati ons 
• Scripts 
• Tutorials 
• Videos
• Interacti ve Content 
• Weblinks 
• Further reading

htt p://portal.sar-edu.uni-jena.de/
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Basics

Mathemati cs
- Harmonic oscillati on
- Fourier transformati on
- Filter design & Aliasing
- Esti mati on theory
- Probability theory
- Detecti on
- Parameter esti mati on

Physics
- Electromagneti c spectrum 
- Signal-object interacti on
- Radar signal 
- Radar equati on 
- Doppler eff ect 
- Chirp signal 
- Point scatt erer

Data processing
- Data formats & processing
- Basics  IDL|Matlab|Python
- Basics of Linux scripti ng
- Introducti on to data 
  processing
- Basics NEST|SARScape| 
  GAMMA 

SAR basics
- Image aquisiti on geometry
- SAR principle
- Origin of speckle
- Aquisiti on modes
- Bistati c SAR
- Geometric eff ects

Methods

Image Processing
- Change detecti on
- Classifi cati on methods
- Fusion Opti cal - SAR
- Introducti on to OBIA
- RGB composites
- Speckce fi ltering

Interferometry
- Basics SAR Interferometry
- Across track InSAR for DEM
- Diff erenti al InSAR
- Phase unwrapping
- SAR tomography
- Potenti al error sources

Polarimetry
- Basics of SAR polarimetry
- Wave descripti on 
- Sinclair matrix
- Coherence & covariance
- Decompositi on methods
- PolInSAR

Passive Microwaves
- Thermal radiati on
- Dielectric and emissive 
  properti es of the Earth
- Brightness temperature
- Sensors & missions
- Applicati ons

Moti vati on

Radar remote sensing evolved to a very useful tool 
in geosciences and environmental applicati ons. The 
threshold to get involved with Syntheti c Aperture Radar 
(SAR) data and its applicati ons is very high due to the 
need for substanti al knowledge of mathemati cal and 
physical basics, sensor specifi cati ons, sensor-target in-
teracti ons, and computer sciences to process, grasp, and 
analyze SAR data. Therefore, the educati on initi ati ve SAR-
EDU is providing teaching material, tutorials, and sample 
data to academic and non-academic users free of char-
ge. The content will be available for download through 
a web portal. SAR-EDU is granti ng easy access to the to-
pic by providing material regarding the very basics, e.g. 
mathemati cs and physics. Furthermore, common me-
thods like SAR-interferometry, SAR-polarimetry, and ge-
neral digital image processing techniques are displayed 
in detail. Nevertheless, the focus of SAR-EDU is on the 
applicati on of SAR data and the corresponding methods 
in several fi elds of geoscience. The presentati on of real 
world examples is spanning over all the Earth‘s sphe-
res. This material is compiled based on the knowledge 
of several excellent German universiti es and insti tuti ons, 
making the initi ati ve SAR-EDU an unique educati onal ef-
fort to strengthen the Radar remote sensing community.

Applicati ons

Anthroposphere
- Underground coal mining
- Lignite opencast mining
- Natural gas storage
- Nuclear weapon testi ng
- Structure deformati on
- Monitoring moving targets

Hydrosphere
- Soil moisture
- Wetlands
- Water bodies
- Floods
- Precipitati on
- River velocity

Lithosphere
- Earthquakes
- Interseismic deformati on
- Postseismic deformati on
- Volcano deformati on
- Landslides
- Anthropogenic 
  deformati on

Cryosphere
- Snow cover
- Glaciers
- Ice sheets
- Sea ice
- Permafrost

Biosphere
- Biomass- Biomass
    - Forest monitoring    - Forest monitoring
    - Biomass esti mati on    - Biomass esti mati on
 - Agriculture - Agriculture
    - Crop conditi on    - Crop conditi on
    - Yield predicti on, etc.    - Yield predicti on, etc.

Oceanography
- Surface wind
- Ocean surface waves
- Ocean surface currents
- Oil detecti on

Structure

The project SAR-EDU has been initi ated by the German 
Aerospace Center to create a fundamental educati onal 
tool to transfer knowledge on radar remote sensing 
at German as well as internati onal universiti es. 
The intenti on of SAR-EDU is not only to create an 
elementary set of training material for radar remote 
sensing professionals, rather to also enhance the 
skillset of non-experts with a background in related 
scienti fi c fi elds, like physics, forestry, oceanography, etc.

Background


