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Agenda

• Short deep learning presentation

• Deep learning perspectives in EO

• Deep learning limitations and challenges
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Who we are  ?
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Expertise

The business adventure has just started!
Image Processing

Geometry, atmospheric corrections, straylight, image quality simulation, information extraction

Initial background

Deep learning
General-purpose methodology applied to EO issues

Flight dynamics
Extrapolation and orbit restitution, positioning and station-keeping, SCAO

Expertise shared with AGENIUM group

Professional background working for, among others…
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Deep Learning

• A neural network method with
numerous layers allowing to model or
learn ingested data (machine learning)
with a high level of abstraction …

• These AI methods, considered as
black boxes, represent a very promising
alternative to existing methods of physical
inversion, prediction but also for
classification, object detection,
compression …

• They can be quickly developed on top
of open source tools (prototyped), then
optimized (distilled) and implanted on
specific hardware
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Deep Learning: Perspectives

The exploitation of Sentinel data by these new AI methods, such as deep learning, their revisit time and 
coverage, jointly to the archives of past missions, should provide new useful analysis for scientists in the 
domain of climate change observation and natural process understanding.

They are also good candidates for :
• simplifying, and probably replacing, part of existing algorithms of L1 data processing in the future 

ground segments
• processing on board (cloud detection, compression, sharing on-board/on-ground processing, reactivity)

In the domain of high resolution data, AI opens the possibility of :
• systematic analysis of available data providing useful information for administration and general public 

applications (traffic and infrastructures management, economy development in local regions, etc.)
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Deep Learning : limitations and challenges

Efficient implementation requires:
• a combined expertise on methodology (AI) and thematic applications;
• collaboration with the scientific community specialised in the physical understanding of the data and the

strong requirements on data quality (L1, L2 products).

Network learning needs:
• Huge ground-truth (training data) for model learning

These constraints make necessary :
• the support of the EO community, scientist and industrials to share existing validated databases for

learning.
• references and expertise on the different application domains for

• evaluating the results of these alternatives for the future ground segments (data quality expertise) and
• a scientific agreement for their use in inversion problems.

The technologies and computing capabilities of new platforms provide the ideal environment for these new
methodologies and should/could be the context of collaborative scientific and technological work allowing the
consolidation of these methods.



ESA UNCLASSIFIED - For Official Use Dr F. De Vieilleville, Dr. R. Ruiloba| ESRIN | 15/11/2018 | Slide  8

Thank you for your attention

AGENIUM Space

Francois.devieilleville@agenium.com
Rosa.ruiloba@agenium.com

25, chemin du Chapitre
31100 TOULOUSE
FRANCE
t : +33 (0)5 61 41 03 98
m :+33 (0)6 46 78 63 34
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