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Echoes in 
Space

FREE OF CHARGE

OPEN TO ANYBODY

SELF-PACED LEARNING

> 5.000 Students

5 LESSONS

CERTIFICATE FOR COMPLETION



Introducti
on What is radar?

Radar History

What is an 
electromagnet
ic wave?

Properties of EM Waves

The EM spectrum

What is an 
active
radar
system?

Basics of active systems

The SAR principle

Sensors & 
Missions The radar bands

Exsisting missions

Getting used
to radar
images

SAR image features

Comparison to optical images

ECHOES IN SPACE HISTORY



The 
imaging
geometry

Radar imaging geometry

Effects of imaging geometry

Interaction 
with the
Earth surface

The scattering mechanisms

Important parameters

ECHOES IN SPACE GEOMETRY

How to
obtain and
use radar
data

Sentinel-1 data access

Intro to SNAP

Other data sources



Theory
Intro to Interferometry

Intro to Polarimetry

Intro to Time Series

Forest
Forest applications

Forest tutorial

Settlement
s Urban applications

Urban Tutorial

Agricultur
e Agriculture Applications

Agriculture tutorial

ECHOES IN SPACE Land



Theory
Scattering mechanisms
over water

Water Bodies
Water body applications

Water body tutorial

Oceanograph
y Maritime Applications

Sea Ice

ECHOES IN SPACE Water

Sea Wind

Sea Waves

Sea Surface Current

Oil Spill Mapping



ECHOES IN SPACE Hazard

Theory
Subsidence Monitoring

Hazard monitoring

Flood
monitoring Flood applications

Flood tutorial

Seismic
events Seismic introduction

Volcano Tutorial

Wrap up
Processing tools

Final test





Fundamentals of Remote Sensing

LAND IN FOCUS BASICS

Electromagnetic Waves and their
Spectrum

Atmospheric Interaction

Reflection and Absorption



Passive Imaging Techniques

LAND IN FOCUS DATA SOURCES

Active Imaging Techniques



Spatial Resolution

LAND IN FOCUS RESOLUTION

Temporal Resolution

Spectral Resolution

Radiometric Resolution



Preprocessing – Optical Data

LAND IN FOCUS PROCESSING

Preprocessing – Radar Data

Sensor Accuracy



Visual Image Interpretation

LAND IN FOCUS IMAGE ANALYSIS

Objects and Pixels

Classification

Accuracy Assessment

Image Classification Tutorial

Time Series Analysis



Software

LAND IN FOCUS PROCESSING PLATFORMS

Platforms for Data Access

Cloud Processing





Further Courses







ZERO HUNGER

The role of remote sensing
in the path towards SDG #2

ZERO HUNGER

The role of remote sensing
in the path towards SDG #2





Other Resources



Training Calendar

https://eo-college.org/events/

Go to
Training Calendar

• Most comprehensive collection of

EO-related trainings worldwide

• Multiple implementations (e.g. CEOS WGCapD, 

EUMETSAT) form different organisations

• Mutual database for collection of resources



Imperative MOOCs

https://www.imperativemoocs.com/

Go to
Imperative MOOCs

• UK-based developer of EO-related online courses



Remote Sensing in Schools

https://fis.rub.de/

Go to
RS in Schools

• Free learning materials, specifically designed for schools

• Also very useful for beginners in the subject



NASA – Applied Remote Sensing
Training Program

https://appliedsciences.nasa.gov/

Go to
NASA Arset

• Extensive set of webinars



ESA - eo4society

https://eo4society.esa.int/training-education/

Go to
ESA eo4society

• Collection of ESA training offers

• MOOCs

• Webinars

• Video tutorials

• On-site trainings



Committee on Earth Observation Satellites
Working Group on Capacity Building and 
Data Democracy

https://ceos.org/ourwork/workinggroups/wgcapd/

Go to
CEOS WGCapD

• Working group for international collaboration

• Network of int. Space agencies

and associated members

• Overall very relevant contact point



UN SPIDER Knowledge Portal

https://www.un-spider.org/

Go to
UN SPIDER

• Collection of best practise guides for e.g. disasters

• Vast collection of resources, data sources etc.



Weiterführende Angebote

 robert.eckardt@uni-jena.de

Robert Eckardt
University of Jena | 
ignite eduaction

• Konzeption und Entwicklung von individuellen Lernangeboten

• Spezifische Fernerkundungskurse (vor Ort oder virtuell)

• Seminare und Schulungen in Themen der Medienkompetenz 

und der Erstellung von Lernmaterialien 


