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• B1: Intro remote sensing + electromagnetic spectrum 

• B2: Basics of image processing + visualisation 

• B3: Image classification 

• 1 formative hw: Calculating NDVI with Python 

• 1 assignment (hw02): Classification of a Sentinel-2 image

Remote sensing (part B) == next 2 weeks

We use the (free) ITC book about RS, the 

“cousin” of the GIS book of GEO1002



Setup coming 2 weeks

• lectures: https://www.twitch.tv/hgldx 

• after lecture + help: Discord 

• ask questions in Discord chat please 

https://www.twitch.tv/hgldx
https://www.twitch.tv/hgldx


hw02

• Soon online 

• Python + Jupyter 

• In a group of 2 (*modified after feedback) 

• Deadline 2020-10-06 at 10:00



Discord polls: please answer on Discord #geo1001 channel



Remote Sensing



Remote sensing has several definitions

1. science of acquiring, processing and interpreting images that record the 

interaction between electromagnetic energy and matter 

2. science and art of obtaining information about an object, area, or phenomenon 

through the analysis of data acquired by a device that is not in contact with the 

object, area, or phenomenon under investigation. 

3. the instrumentation, techniques and methods to observe the Earth’s surface at a 

distance and to interpret the images or numerical values obtained in order to 

acquire meaningful information of particular objects on Earth.



Different remote sensing technologies used in geomatics

land surveying  

(total station)

nowhere!

Image from https://wingtra.com

GEO1015

lidar photogrammetry

GEO1016

InSAR

CIE4609

=> poll

https://wingtra.com
https://wingtra.com
https://en.wikipedia.org/wiki/Interferometric_synthetic-aperture_radar


We focus here on satellites that measure EM energy reflected by the Earth



Electro-magnetic spectrum: we focus on visible and near-infrared regions



El Niño effect

GEO1002 GEO1001



GEO1002: images (mostly) used for fields, here values have diff meaning



https://youtu.be/3iaFzafWJQE


Electro-magnetic (EM) energy

• RS relies on the measurement of EM energy 

• Most important source of EM energy is the Sun 

• Sun = light, heat, and UV-light 

• Most RS sensors measure the reflected sunlight

EM modelled with sine waves



Electro-magnetic (EM) energy

• RS relies on the measurement of EM energy 

• Most important source of EM energy is the Sun 

• Sun = light, heat, and UV-light 

• Most RS sensors measure the reflected sunlight 

• All matter with a temperature >0K radiates EM of various 

wavelengths



Sensors



Energy interaction in the atmosphere

1. Absorption 

2. Transmission 

3. Scattering



Energy interaction in the atmosphere: scattering

Scattering occurs when the particles or gaseous molecules in the 

atmosphere case the EM waves to be redirected



Sensors and 

platform

Watch out the book is not 

the newest, many new 

satellites exist!



Overview RS sensors



Overview RS sensors

Focus on those when reading Chapter 3: 

• 3.2.1 — Multispectrum scanners 

• 3.3.2 — Spaceborne remote sensing 

• 3.4     — Image data characteristics



• Longest enterprise for acquisition of satellite 

imagery of Earth 

• From NASA 

• Book refers to Landsat-5, but we’re at 

Landsat-8 (next year 9) 

• 705km altitude 

• 11 bands

Landsat



• EU project (ESA), under Copernicus (EU Earth observation program) 

• Similar scope to Landsat 

• https://en.wikipedia.org/wiki/Sentinel-2 

• https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/overview 

• constellation of two polar-orbiting satellites  

• wide swath width (290 km)  

• high revisit time (10 days at the equator with one satellite, and 5 days with 2 satellites under cloud-

free conditions which results in 2-3 days at mid-latitudes) 

• The coverage limits are from between latitudes 56° south and 84° north. 

• 786 km altitude

Sentinel

https://en.wikipedia.org/wiki/Sentinel-2
https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/overview
https://en.wikipedia.org/wiki/Sentinel-2
https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-2/overview


• Free and open data policy 

• (you’ll use one image of Delft for the hw02) 

• Multi-spectral data with 13 bands in the visible, near infrared, and short 

wave infrared part of the spectrum

Sentinel



Formative assessment: calculate NDVI



NDVI (normalized difference vegetation index)

• Simple indicator to assess whether pixels represent green vegetation 

• By far most popular vegetation index



Jupyter notebook

Markdown is used for text

https://jupyter.org/install
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https://3d.bk.tudelft.nl/courses/geo1001/


