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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.

Local : a company, a group of users,... Regional or national: public

N . Global: governments, institutions,...
institutions, companies,...

Time: short L
Time: medium Time: long

Ferreiras




EARTH OBSERVATION
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Dramatic increase in EO data (multisource and multitemporal
information):
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®  satellite missions and other EO initiatives;

®"  measurements taken by a thermometer, wind gauge, ocean buoy, altimeter or
seismometer;
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= photographs taken on the ground or from airplanes;
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®  radar or sonar images from land-based or ocean-based instruments;

® 3 birdwatcher’s notes on bird sightings; £ } ¥ 1-Water
, ol % 2-Bare soil
®  measuring land use change; o B e 3-Rock
. . . ] A § . | T, 4-Asphalt
®  tracking biodiversity and wildlife trends; & ; 2, 5_Concrete

6-Tiles
7-Meadows
8-Native trees
9-Pines
10-Eucalyptus

®  processed information such as maps or weather forecasts.




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

DL is consistently outperforming all other ML methods on large dataset benchmarks

®=  Convolutional and transformer networks are predominant

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

® DL is high performance computing

— 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

Edge Computing Cloud computing Neuromorphic Computing

https://www.digitalfutures.kth.se/event/neuromorphic-computing-in-sweden
https://www.cesga.es/infraestructuras/computacion/



https://www.digitalfutures.kth.se/event/neuromorphic-computing-in-sweden
https://www.digitalfutures.kth.se/event/neuromorphic-computing-in-sweden/

IEEE GRSS



IEEE is the largest academic and professional Society with ~430,000 members in 160 countries

@ : All over the world
[I<] . Founded in 1961
: Fosters engagement for the benefit of society
/)fj'j\ through science, engineering, applications, and education related to

geoscience and remote sensing

of the Earth, oceans, atmosphere, and space, as well as processing,

: : Includes theory, concepts, and techniques of remote sensing
interpretation, and dissemination of this information

: ~5,000 members in 94 countries

: 69 chapters, 22 student chapters, and 11 ambassadors
all over the world
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To your ideas, methods, and datasets, and to
about recent developments and job
opportunities in your field.
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To when publishing in our top-tier
journals and joining our conferences.

To propose and lead
in our high-impact publications.

To make available (GRSS schools,
IGARSS student grants, GRSS student grand challenges),
(GRSS sponsorship).

To give back to the community by attending or
in your local GRSS chapter and
promoting activities in your geographical area.
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To

sponsored by GRSS through local chapters.

To foster that build
through standards and
conferences.

To take part in
and young professional activities.

To and
learn from their perspectives.

To available to
members.



COME ABOARD

JOIN GRSS:

About GRSS Publications Conferences Community Resources @ I E E E

Membership
I —



GRSS TECHNICAL COMMITTEES

Frequency allocations
in Remote Sensing

Earth Science Informatics

Image Analysis and
Data Fusion

Geoscience Spaceborne
Imaging Spectroscopy

Modeling in Remote Sensing

Instrumentation and Future

Technologies
Standards for

Earth Observations

Remote sensing Environment,
Analysis and Climate Technologies

Quantum Earth Science and
Technology




EARTH SCIENCE INFORMATICS
TECHNICAL COMMITTEE (ESI TC)

Obijectives

* Advance application of informatics to geosciences and remote sensing
* Evaluating technology to improve data management and governance
* Exchange ideas and share knowledge across interdisciplinary research communities

* Promote and implement best practices in research methodologies and technologies

Secretary

Manil Maskey Peter Baumann Gabriele Meoni Jerika Christman



ESI WORKING GROUPS

High-Performance and Disruptive
Computing in Remote Sensing (HDCRS)

2
v

Dora Blanco Heras Rocco Sedona Iksha Gurung Sudan Jha

Databases in Remote Sensing (DBRS) Al Foundation Models and Digital Twins for
Geoscience (AIFMDTG)

Muthukumaran
Ramasubramanian

Kesheng (John) Wu Khalid Belhajjame

Sujit Roy Rajat Shinde Johannes Schmude



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



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

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

GEOSCIENCE
AND REMOT E SENSING

IGARSS

Brisbane 2025

High Performance and Disruptive Computing in Remote Sensing | A podcast from the IEEE GRSS...

£ Join us on this journey with experts from top institutions worldwide along our 'High Enmnm&ﬂﬂﬂdnd
Performance and Disruptive Computing in Remote Sensing' School semrﬂyApP’lmoﬂs

@ $IEEE

Quantum Machine Learning : Remote Sensing & High- : Large-Scale Al in
in Remote Sensing | HDCRS... Performance Computing |... Geosciences | HDCRS Scho...




5™ EDITION OF THE
HDCRS SCHOOL

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

interdisciplinary research in remote sensing.

Provide understanding on current large Al solutions
applied to RS using quantum computing,
supercomputing, and cloud computing.

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 3™

Remote Sensing and High-Performance Computing

9:00 — 10:00 (CEST)

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

11:00 - 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
Opening of the Summer School

IEEE GRSS and HDCRS Working Group
CESGA: High Performance and Disruptive Computing
Coffee break

Edge computing for Earth Observation: Advances and Challenges in Artificial
Intelligence (EO) on board satellites

Google Earth Engine for Earth Observation. Introduction.
Lunch break
Google Earth Engine for Earth Observation (Hands-on)
Coffee break
Google Earth Engine for Earth Observation (Hands-on)

Social Dinner

Dora B. Heras and
Senén Barro Ameneiro

Dora B. Heras

Lois Orosa

Gabriele Meoni

Emma Verdiguier
Eric Smit

Emma Verdiguier
Eric Smit

Emma Verdiguier
Eric Smit



AGENDA — WEDNESDAY JUNE 4™

Quantum Computing for Earth Observation

9:30 — 11:00 (CEST) Introduction to Quantum Computation
11:00 - 11:30 Coffee break /Poster session |
11:30-12:00 Quantum Algorithms
12:00 - 13:00 Hands-on Session 1: Qiskit
13:00 —14:30 Lunch break
14:30 - 15:30 Quantum Machine Learning
15:30 - 16:00 Coffee break
16:00 — 17:00 Hands-on Session 2: Quantum Machine.: Lgarning for Satellite Data Analysis with
Qiskit
18:30 - 19:30 Guided visit to the Galician Supercomputing Center (CESGA)

Speakers: Artur Miroszewski (Jagiellonian University), Alessandro Sebastianelli (ESA), Amer Delilbasic
(Forschungszentrum Jilich and University of Iceland), Francesco Mauro, Silvia Liberata Ullo (University of Sannio),
and Radha Pyari Sandhir and Albert Garcia Fernandez (IBM)



AGENDA — THURSDAY JUNE 6™

Multimodal Foundation Models for EO |

09:30 — 11:00 (CEST)

11:00 - 11:30
11:30 - 13:00
13:00 — 14:30
14:30 - 15:30
15:30 - 16:00
16:00 —17:00
19:30 - 20:30

An introduction to HPC for Al
Leveraging HPC for EO applications: opportunities and challenges
TerraMind: Introduction and Background Theory and Implementation

Coffee break /Poster Session 2
Hands-on Session 1: TerraMind
Lunch break
Hands-on Session 2: TerraMind
Coffee break
Hands-on Session 3: TerraMind

Guided Tour of the Old Town

Speakers: Johannes Jakubik (IBM Research), Alexandre Strube, Rocco Sedona, Porsteinn Eli Gislason

(Forschungszentrum Jiilich)



AGENDA — FRIDAY JUNE 6™

Multitemporal Foundation Models for EO Il

Overview: Fundamentals of Multitemporal foundation models for EO
IEEE GRSS ESI, NASA and Foundation models

11:00 - 11:30 Coffee break / Poster Session 3

09:30 — 11:00 (CEST)

Hands on Session 1: Environment Check

11:30-13:00 Finetuning Prithvi EO

13:00 — 14:30 Lunch break

14:30 - 15:30 Hands on Session 2: Deploy Finetuned model

15:30 - 16:00 Coffee break

16:00 — 17:00 Hands on Session 3: Interact with the Deployed Finetuned Models (including the

TerraMind model)

Speakers: Manil Maskey and Sujit Roy (NASA IMPACT), lksha Gurung and Muthukumaran
Ramasubramanian (University of Alabama in Huntsville)



Thank you for your attention
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