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Democratize the use of satellite analytics.
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+} Model: GPT-4

What iSArtiﬁCia/ /nte//igence? Write a short definition of Artificial Intelligence and give five examples of its application to

the Space Sector

Artificial Intelligence (Al) refers to the simulation of human intelligence processes by
machines, especially computer systems. This involves acquiring information and rules for
using the information, reasoning to reach approximate or definitive conclusions, and self-

correction. In essence, it's about creating machines that can think and learn like humans.
Applications of Al in the Space Sector:

. Satellite Image Analysis: Al algorithms can analyze satellite images to detect and
recognize patterns that a human eye might miss. For example, detecting changes in

vegetation, monitoring sea traffic, or identifying changes in weather patterns.

2. Spacecraft Navigation and Control: Al can be used to autonomously navigate spacecraft

and adjust their course based on real-time data, reducing the need for constant human
monitoring and manual corrections. For instance, NASA's Mars rovers use Al for
autonomous navigation on the Martian surface.

3. Space Exploration: Al is used in rovers and probes to explore planets, moons, and
asteroids. They are programmed to interpret environmental data and adjust their
exploratory actions accordingly, allowing them to operate efficiently in unpredictable or
hazardous conditions.

4. Astrophysics and Cosmology: Al helps in processing large volumes of data from space
telescopes and observatories, recognizing patterns and anomalies that might indicate
the presence of new celestial bodies, or phenomena such as gravitational waves.

. Space Debris Tracking and Mitigation: Al can be utilized to track the thousands of pieces
of space debris in orbit around Earth, predict their trajectories, and propose mitigation
strategies to prevent collisions with operational satellites or the International Space
Station.




Deep Learning (Neural Networks)

impulses carried

toward cell body Activation

function

@

Net input
function

Inputs  Weights

branches
of axon

dendrites

axon

: output
terminals

nucleus

impulses carried
away from cell body

f(w-x) = f(wy +wiz1+...+twy,x,)

Nl

Feed
Forward
4 1 N\ Add & Norm
ATk e NG Multi-Head
Feed Attention
Forward D) Nx
— =
Nix Add & Norm _J<=
f—>| Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
At » A )
— J .
Positional D
Encoding
Input Output
Embedding Embedding
Inputs Outputs

‘edrth

Output
Probabilities

(¢ )
Add & Norm

<

7

J

@_® Positional
Encoding

(shifted right)

208 \dense

dense

Max
pooling

128 Max
pooling

192

192

128 Max

pooling 294 2048



Artificial Intelligence fo

Earth Observation
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Ciencia e Innovacion TED2021-130385B-100



Limitations & Future directions ‘earth

« EO data peculiarities
« Multi-modal (data fusion)
« Geolocalized
« Temporal (tfime series)
« Big data
« High complexity

« Lack of training datasets

( )

 Models developed (and pre-trained) in the
natural domain

(

« Challenges and learning resources

( )



https://www.eotdl.com/
https://github.com/earthpulse/pytorch_eo
https://platform.ai4eo.eu/

Training datasets ‘earthpulse!
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https://arxiv.org/abs/2210.04936

Data Fusion / Self-Supervised Learning
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Language User Interfaces
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What are you interested in?

How did the floods over Banteay Meanchey (Cambodia) during the end of 2020 affected the city schools?

Examples:

| want to know the turbidity of the water in the Foix reservoir (Catalonia) for the past 5 years.

Compute the Chlorophyll levels in Sau (Catalonia) during 2019.

@ Andrej Karpathy

Sl

The hottest new programming language is English

2018-02-22
2018-03-07
2018-04-18
2018-06-22
2018-08-24
2018-09-20

ND-Turbidity index

mean NO N1 N2 N3 total

-0.347 5342000 10.000 8000 4.000 5364.000
-0.291 5174.000 139.000 78.000 48.000 5439.000
-0.362 5314.000 56.000 38000 9.000 5417.000
-0.183 3963.000 844.000 418.000 166.000 5391.000
-0.321 5259.000 4000 4.000 1000 5268.000
-0.374 5070000  2.000 1.000 0000 5073000
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The Goal: Digital Twin Earth ‘earthpulse!
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Thanks!
Questions?

Juan B. Pedro (Co-Funder & CTO)
juan@earthpulse.es
earthpulse.ai




