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Overview of Remote Sensing

* Materials reflect, absorb, and emit electromagnetic radiation in a different way
depending of their molecular composition and shape

* Remote sensing exploits this physical fact and deals with the acquisition of information

about a scene
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[1] Remote Sensing
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Exploitation of Pattern Recognition Systems
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* Pattern recognition is the science of making inferences from perceptual data, using tools from
statistics, probability, computational geometry, machine (deep) learning, signal processing, and
algorithm design
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Active Sensor:

= Own source of illumination
= Capture image in day and night
= Any weather or cloud conditions

Passive Sensor:

= Natural light available
= Great quality satellite imagery
= E.g., Hyperspectral technology
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Challenges: Models and Computation

EARTH OBSERVATION DATA AND APPLICATIONS -
‘ e % (DATA ACQUISTION WITH REMOTE SENSING SYSTEMS) j

COMPUTATION DATA ANALYTICS [3] CORINE Land Cover
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= Processing pipelines need parallel algorithms that can run and scale on HPC systems
» |nsufficient memory size and number of cores available in desktop computers
= Applications with near-real-time constraints (i.e., supporting decision-makers)

= Unique challenges when applying Machine (Deep) learning on remote sensing data
= Multimodal data: geometries and content are completely different
= High temporal resolutions data: shift from individual image analysis to time-series processing
= High spectral dimensionality, e.g., Hyperspectral images
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Example
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* Used autoencoder to better separate input feature space (Infrared data of the
Stratosphere measured by Envisat satellite) for classification of Polar Stratospheric Clouds

Autoencoder
scheme

[5]

Encoded
Layer1 Layer2 Layer

Layerl Loyer2 Decoded

Input layer Output laye

e Autoencoder as a feature reduction method
(selecting the encoded layer)

e Getting rid of meaningless information

PSC plot date: 2009-07-24 Altitude range: 16-18 [km]
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using SVM (autoenc)
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Current work and proposals
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At the moment, designing new models for a classification of big datasets (f.e.

BigEarthNet [4])

Possibility for other Supercomputing centers to use the developed models on different

datasets

Trying to speed-up the training process of the algorithms using HPC
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= [1] What is Remote Sensing?
Online: https://www.baltic-transcoast.uni-rostock.de/en/news/news-2018-2017/remote-sensing-class-2017/
= [2] Sentinel-2 Satellite Imagery
Online: http://geocento.com/satellite-imagery-gallery/sentinel-2/
= [3] CORINE Land Cover — Copernicus Land Monitoring Service
Online: https://land.copernicus.eu/pan-european/corine-land-cover
=  [4] BigEarthNet
Online: http://bigearth.net/
=  [5] Autoencoder scheme
Online: https://static.packt-cdn.com/products/9781787121089/graphics/B12043 04 06.png
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Thanks for the attention!



