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Introduction

What is the main idea of Remote Sensing?

Each object based on its properties has a very specific reaction to the 

energy.
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Introduction

R
e

fl
e

c
ta

n
c

e
 (

%
)

Spectral Signature

So,

If we are able to see and measure these unique reflections 

and/or radiations, then, 

detection and identification of any object or phenomenon 

remotely will be feasible.  
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Introduction

A general definition…

System for collecting the information about

the objects without any contact

Fotosearch.com

5



Introduction

Some Examples:

A)Alive creatures:

• Human vision sense

• Bat’s and birds’ path finding

• Bees, dolphins’ communication

B) Man-made systems:

• Photographic camera

• Telescopes/Microscopes

• Surveying Instruments

• Military/Civil Radars

• Medical imagery systems

• Satellite/airborne imaging systems 6
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Introduction

Definition for Geosciences:

Remote Sensing is the science and 

technology which uses the sensors on 

board of satellites or airplanes to collect 

the image and data from Earth’s 

surface and atmosphere, to observe 

and identify different phenomena.

Earth Observation System

Mapping from Space
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Nearly 80% of our modern knowledge of the earth system is thanks to remote sensing technology.



Introduction
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Physics of RS

Applications 

of RS
Processing of 

RS Data

Technology of 

RS

Principles…
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Introduction
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 Passive: Source of energy: Natural (Sunlight)

 Optical Sys. (multi & hyper spectral)

 Thermal or Microwave

 Active: Source of energy: Artificial (Antenna)

 RADAR/SAR Sys.

 Lidar

Earth Remote Sensing Sys:
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Introduction

• Atmosphere 
(Troposphere, Stratosphere, …)

• Hydrosphere 
(Oceans, Seas, Ice,…)

• Lithosphere 
(Solid surface: Rocks, Soil, Geology..)

• Biosphere 
(Vegetation: Crops, Forests, Grasslands, Wetlands, …)

Main fields of Earth Remote Sensing
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Introduction

Thematic Applications
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Introduction

A very good documentary:
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https://www.youtube.com/watch?v=rif4zwUkhk8


• Spatial Sampling

• Spectral Sampling

• Radiometric Sampling

• Temporal Sampling

Sensors record the received energy from earth surface.

Big Earth Observation Data
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They are very important for all geosciences applications.

• Spatial Sampling

• Spectral Sampling

• Radiometric Sampling

• Temporal Sampling

• Spatial Resolution

• Spectral Resolution

• Radiometric Resolution

• Temporal Resolution

Big Earth Observation Data

14



Big Earth Observation Data
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Big Earth Observation Data
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Big Earth Observation Data
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Some key 

challenges 

attached to 

1) technological 

(orange), 

2) methodological 

(blue), and 

3) societal (green) 

aspects.

Tiede et al. (2017)



Data Cube Processing & Analysis

Big Earth Observation Analytics are 

those forms of geospatial analytics 

that cannot be efficiently or 

realistically conducted on a high 

performance workstation.

Big EO Analytics
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Big EO Analytics

Real World Analytical Modeling
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Phenomena

Observation

Information

Data

Acquisition

Preprocessing

Analysis

GIS

Knowledge

RS 
Technology

e.g.:

Geometric

Atmospheric
e.g. :

Classification
Change 

Detection
e.g. : 

Geospatial 
Modeling

Chain Approach Data Processing:

Applications for 

Geographical/ Environnemental

Resources Study and Management

Big EO Analytics
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Traditional Remote Sensing Approach

• 80% or more of 
scientists/analysts time is 
in data preparation

• Challenges of data 
preparation, and available 
data storage and 
computing power lead 
users to typically use less 
than 1% of available 
satellite imagery

Big EO Analytics
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State-of-the-art

or

Four revolutions in Remote Sensing 

Open EOs

AI/ML

Cloud 

Computing

Open 

Source

Paradigm Shift in Big EO Analytics
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Paradigm Shift in Big EO Analytics

Sudmanns et al. 2019 
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Analysis Ready Data
• Radiometric Calibration
• Atmospheric Correction
• Ortho-rectification
• Mosaicking
• Value-Added Products (VIs, etc.)
• Time Series
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Paradigm Shift in Big EO Analytics



Technology Solutions

 Google Earth Engine

 Amazon Web Service

 Microsoft Azure

 Copernicus’s Sentinel Hub 

 Digital Globe’s Earth Watch

 PlantLab’s Cloud Platform

 …
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Cloud-Based EO Analytics platforms





Google Earth Engine

 Cloud Computing platform 

 Data stored and process on Google servers

 Petabytes of data

 All Landsat (back to 1990) constellations and Sentinel 1, 2, 3 & 5, 

MODIS, ALOS PalSAR, etc, DEMS (ASTER/SRTM)) available.

 Continuously updated

 Other datasets 

 Global Surface Water Dataset …
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Google Earth Engine
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Google Earth Engine
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Google Earth Engine
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Google Earth Engine
31

Google mission is to organize the world's information 

and make it universally accessible and useful. That's why 

Search makes it easy to discover a broad range of 

information from a wide variety of sources.



Google Earth Engine
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Google Earth Engine
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What can you do?



Google Earth Engine
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Google Earth Engine
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Google Earth Engine
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Google Earth Engine
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Google Earth Engine
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Google Earth Engine
39



Google Earth Engine
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Google Earth Engine
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Google Earth Engine
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http://girs.ir/google-earth-engine-introduction/


Google Earth Engine
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Advantages

 High speed

 Powerful/Scalable

 Free data coverage

 Format dependency

 Easy and convenient coding

 Time series processing

 Open source

 Reliable

 User support community

http://girs.ir/wp-content/uploads/open-padlock.png
http://girs.ir/wp-content/uploads/coding.png
http://girs.ir/wp-content/uploads/computer.png
http://girs.ir/wp-content/uploads/trend.png
http://girs.ir/wp-content/uploads/chronometer.png
http://girs.ir/wp-content/uploads/data.png
http://girs.ir/wp-content/uploads/%D8%AA%D8%B5%D8%AD%DB%8C%D8%AD-%D8%A7%D8%AA%D9%85%D8%B3%D9%81%D8%B1%DB%8C-%D8%B3%D9%86%D8%AC%D8%B4-%D8%A7%D8%B2-%D8%AF%D9%88%D8%B1-%D9%86%D8%B1%D9%85-%D8%A7%D9%81%D8%B2%D8%A7%D8%B1-ENVI.png
http://girs.ir/wp-content/uploads/%D9%88%D8%A8%DB%8C%D9%86%D8%A7%D8%B1-%DA%AF%D9%88%DA%AF%D9%84-%D8%A7%D8%B1%D8%AB-%D8%A7%D9%86%D8%AC%DB%8C%D9%86-1.png


Google Earth Engine
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Urban Heat Islands of Quebec City:
Google Earth Engine
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https://mohsensaber.users.earthengine.app/view/lstsummer2019quebec


NDVI Time SeriesGoogle Earth Engine
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https://masoumiisi.users.earthengine.app/view/mod13timeseries8
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Questions…?
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Some resources:

https://docs.google.com/presentation/d/1hT9q6kWigM1MM3p7IEcvNQlpPvkedW-

lgCCrIqbNeis/edit


