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CITIUS GROUP ON REMOTE SENSING AND HPC

Knowledge extraction from multisource EO information for addressing different Earth monitoring challenges using
computationally efficient solutions.

Solving: classification, change detection,

Analyzing, capturing Accessing, preprocessing, storing anomaly detection

Set of target images

Augmented
training samples
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APPLICATIONS OF REMOTE SENSING

®= Non invasive method in contrast to in situ or on-site observation
= Efficient and continuous observation of the Earth and its changes

= Satellite platforms provide repetitive and consistent view



EARTH OBSERVATION AT DIFFERENT SCALES

Earth Observation (EO) is the collection, analysis and presentation of data to better understand our planet.

: Regional or national: public T
Local : a company, a group of users,... institutions, companies Global: governments, institutions,...
) o

Time: short Time: long

Time: medium




EARTH OBSERVATION

Earth observation may include multisource information:

= images taken from remote-sensing satellites;

®"  measurements taken by a thermometer, wind gauge, ocean buoy, altimeter or
seismometer;

= photographs taken on the ground or from airplanes;

®  radar or sonar images from land-based or ocean-based instruments;

®  a birdwatcher’s notes on bird sightings;
: 4 (a 1-Water

®"  measuring land use change; , y 2-Bare soil

®  tracking biodiversity and wildlife trends;

®  processed information such as maps or weather forecasts.

10-Eucalyptus




EO IS BEYOND BIG DATA

Volume, Variety, Veracity, ... Velocity and ...

High Dimensional High Complexity High Uncertainty

Data reflect complex relationships between Data is incorporated in highly complex Data errors or incompleteness of data is
natural and social phenomena models unavoidable

Hua-Dong Guo, Li Zhang, Lan-Wei Zhu, Earth observation big data for climate change research, Advances in Climate Change Research, Volume 6, Issue 2, 2015, https://doi.org/10.1016/j.accre.2015.09.007.



MACHINE LEARNING AND DEEP LEARNING
IN REMOTE SENSING
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DL is consistently outperforming all other ML methods on large dataset benchmarks f { @g
L NVIDIA

®=  Convolutional and transformer networks are predominant

—  Self-supervised multi-modal (language-vision) learning: no explicit labels required

= DL is supercomputing

— Training of models requires accelerators: GPUs, TPUs(Google), in-memory computing chips, Graphcore IPU,...
—  Most breakthroughs require heavy compute power: GPT, DALL-E, AlphaFold,...

— Quantum Computing as a promising approach




COMPUTING PARADIGMS

Specialized Hardware
Computing

Quantum Computing

Edge Computing Cloud computing Blockchain



High Performance and Disruptive Computing in Remote
Sensing (HDCRS) Working Group

Connect and support the community of interdisciplinary researchers in remote sensing
who are specialized in emerging computing paradigms

Innovative computing technologies applied to efficient computation of

NVIDIA Tegra X1

remote sensing problems



HDCRS WORKING GROUP OF ESI TC

High-Performance and Disruptive
Computing in Remote Sensing (HDCRS)
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* Proposed to ESlin 2021

e Organizing different activities:
» special sessions at IGARSS (International EEE International Geoscience and Remote Sensing Symposium)
e tutorials and webinars
e paper journals
e 4 editions of the Summer School,...

https://www.grss-ieee.org/technical-committees/earth-science-informatics/



COME ABOARD

About Earth Science Informatics

.




THIS SCHOOL — 4™ EDITION

Networking with students, young professionals, and
senior researchers and professors who work on

interdisciplinary research in remote sensing.
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Provide understanding on current large Al solutions Y VR T SREE S RaE Y
applied to RS using supercomputing, cloud | el L
computing, and quantum computing.
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Teaching material and videos will be available at
https://www.grss-ieee.org/community/groups-initiatives/high-perfomance-and-disruptive-
computing-in-remote-sensing-hdcrs/



AGENDA — TUESDAY JUNE 4™

Remote sensing and high-performance computing

9:30 — 10:00 (CEST)

10:00 - 10:30
10:30-11:00
11:00 - 11:30

11:30 - 12:00

12:00 - 13:00
13:00 — 14:30
14:30 - 15:30
15:30 - 16:00
16:00 - 17:00

20:30 - 22:00

Welcome at the University of Santiago de Compostela and
) Dora B. Heras
Opening of the Summer School
CESGA: High Performance and Disruptive Computing Lois Orosa
IEEE GRSS and Activities of the HDCRS Working Group Gabriele Cavallaro
Coffee break i

ESA's Quantum Computing for Earth Observation (QC4EQ) Initiative: Current

- . Bertrand Le Saux
Activities and Perspectives

Alvaro Moreno

Google Earth Engine for Earth Observation. Introduction. .
Emma Verdiguier
Lunch break -

Alvaro Moreno
Emma Verdiguier

Coffee break -

Google Earth Engine for Earth Observation (Hands-on)

Alvaro Moreno

Google Earth Engine for Earth Observation (Hands-on) St Vi

Social Dinner -



AGENDA — WEDNESDAY JUNE 5™

Large-Scale Al for Geosciences with Supercomputing and Cloud Computing:
Foundation Models

IBM and NASA collaboration for foundation models Open Science, collaboration,

=RV EI) geospatial foundation model, LLMs

9:50 - 10:20 Development and timeline of FM that was published
t020- 1100 e e/
11:00-11:30 Coffee break
11:30-12:00 Utilizing HPC for FM and background of HPC
12:00 - 13:00 Environment setup, access, dataset preparation.
13:00 —14:30 Lunch break
14:30 - 15:30 Fine-tuning based on datasets ir:igﬁtgﬁienﬁ:i;?nagnd the custom datasets people
15:30 - 16:00 Coffee break
16:00 — 17:00 Deployment and interactions
19:30 - 20:30 Guided Tour of the Old Town

Speakers: Manil Maskey, Gabriele Cavallaro, Iksha Gurung, Muthukumaran Ramasubramanian, Rasjat Shinde,
Thomas Brunschiwiler, Carlos Gomes, Alexandre Strube



AGENDA — THURSDAY JUNE 6™

Large-Scale Al for Geosciences with Supercomputing and Cloud Computing:
Large Language Models

09:30 — 10:00 (CEST) Introduction to Large Language Models (LLMs) for Science
10:00 - 11:00 Environment setup, Encoder model finetuning
11:00 - 11:30 Coffee break
11:30 - 13:00 Prompting and Decoder Fine-tuning
13:00 — 14:30 Lunch break
14:30 - 15:30 Stitching everything together, Deployment
15:30 - 16:00 Coffee break
16:00 — 17:00 Agentic Workflows and Chaining
18:30 - 20:30 Guided Tour of the Old Town

Speakers: Bishwaranjan Bhattacharjee (IBM Research), Iksha Gurung and Muthukumaran Ramasubramanian (University of
Alabama in Huntsville)



AGENDA — FRIDAY JUNE 6™

Quantum Computing for Earth Observation

09:30 —11:00 (CEST) Introduction to Quantum Mechanics
11:00-11:30 Coffee break
11:30-13:00 Introduction to Quantum Computation
13:00 - 14:30 Lunch break
14:30 - 15:30 Quantum Machine Learning
15:30 - 16:00 Coffee break
16:00 — 17:00 Quantum Algorithms for Remote Sensing (hands-on session)
18:30 - 20:30 Guided tour to the Galician Supercomputing Center

Speakers: Artur Miroszewski and Grzegorz Czelusta (Jagiellonian University)
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Thank you for your attention



	4th school on High-performance and �Disruptive Computing in Remote Sensing
	Número de diapositiva 2
	Número de diapositiva 3
	Citius group on remote sensing and Hpc
	Applications of remote sensing
	earth observation AT different scales
	Earth observation
	EO is beyond Big Data
	Machine learning and Deep Learning �in remote sensing
	computing paradigms
	Número de diapositiva 11
	HDCRS Working group of esi TC�
	Come aboard
	This school – 4th edition
	Agenda – TUESDAY June 4th  
	Agenda – wednesday June 5th
	Agenda – thursday june 6th  
	Agenda – friday june 6th  
	Acknowledgment
	Número de diapositiva 20

