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Introduction



Obstacles to GeoAl

_ -costly to store
Big Geodata are: -difficult to integrate

-siloed and messy

GeoAl is the foundation for destilling information from Big Geodata.
But applying complex ML algorithms requires overcoming
the major challenge of training data standardization and integration.
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Interoperable Data Spaces



Data Spaces for Al

“‘Data spaces are decentralised infrastructures, where diverse actors can share
and use data in a secure, reliable and trustworthy manner” - EC

“These include the potential of data spaces to realize efficiencies in data
exchange, to promote data sovereignty, and to enable new business.” - Gaia-X
Hub Germany

“A dataspace is defined as a set of "participants”, or data sources, and the
relations between them” - Wikipedia

“Interoperable framework, based on common governance principles, standards,
practices and enabling services, that enables trusted data transactions between
participants.” - Data Spaces Support Centre

Highlights are mine
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Copernicus Data Space Ecosystem

CDSE === ANALYSIS SERVICES ECOSYSTEM SOTDLNCNCE | SUPPORT v ) [ LOGIN v

Welcome to
Copernicus Data
Space Ecosystem

Welcome to the Copernicus Data Space Ecosystem, an open
ecosystem that provides free instant access to a wide range of data
and services from the Copernicus Sentinel missions and more on our
planet’s land, oceans and atmosphere.

The Copernicus Data Space Ecosystem not only ensures the
continuity of the open and free access to Copernicus data but also
extends the portfolio for data processing and data access
possibilities. Delve into the data immediately via the Copernicus
Browser or register to create an account and have an even better

comprehensive exploration experience.
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Interoperable Europe

“Citizens and businesses across the EU
expect high-quality public services from
their administrations. Public service
delivery rarely functions in isolation. |

Before the final delivery to the end-user, fg rm_e rab le
data must often be exchanged between europe Act
different public authorities. This =
exchange happens primarily at the local
level but also substantially at regional,
national, and European levels -
requiring seamless interoperability.”
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Simpl Program

“Simpl is a middleware platform ... that
supports secure data sharing .... It enables
interoperability by promoting common data
standards and policies, and by providing
compatible open source components ....

Simpl’s mission is to unleash the power of
existing data by enabling the creation of
data chains across multiple industries while
maintaining the ownership and control of data
at its source.”

@3 Geolnsight 9




Gaia-X

“It enables a federated and secure
data infrastructure, whereby data are
shared, with users retaining control
over their data access and usage. It
enables the creation of links between
many cloud service providers in a
wider, transparent and fair
ecosystem to drive the European
Data economy of tomorrow.”
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Connecting Data Spaces and Al




Serving the (Geo)Al community

One Data Space is great.

Multiple Data Spaces are (currently)
problematic for Al.

The GeoAl community needs a
mechanism to make geographic data
(not only imagery) machine readable,
they call this mechanism Spatial
Tokenization.

How to open the data tap?
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Spatial Tokenization



Spatial Tokenization

A Discrete Global Grid System with equal area size cells

consistent across the entirety of the globe ideal for training GeoAl




Spatial Tokenization

A Discrete Global Grid System with equal area size cells
consistent across the entirety of the globe ideal for training GeoAl




CEQOS: Grid and Cells

Grid

Network composed of two or more sets of curves in which the members of
each set intersect the members of the other sets in an algorithmic way.

Cell

Spatial, spatio-temporal zone or temporal unit of geometry with
dimensionality greater than 0, associated with a zone.

https://ceos-org.qithub.io/eo-glossary/
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Lat/Lon space: Analog or Digital/Discrete?
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Tokenization of Lat/Lon space into zone IDs
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e Inherentin the
DGGS concept

e Partitioning of data
into parent zones
and sub-zones

e Nested

e Aggregation of data allows
analysis on coarser levels to
then ‘zoom-in’ on the zones that
are signification = reducing
ressources.
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Use Cases
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Implementations



DGGS aware and unaware clients

Encoding

 ——

Zone ID|Value|...
3f1a9 255
b7c2e 64
8d4fa 100
ae019 0
5f3bc 42
cOde1 128
9abcd 0
1e2f3 null

Cannot visualize

Zone IDs directly a '
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GeoPlegma - an open-source DGGS library
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https://github.com/GeoPlegma/GeoPlegma

OGC: DGGS APl and Al+DGGS Pilot
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https://dggs.io
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http://geojson.io
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Cloudferro

We are working on attaching Geolnsights Spatial Tokenizer, DGGS, to the entire
Copernicus data archive in the Cloudferro infrastructure via the OGC DGGS API

e ic-vm:~$ df -h

Filesystem Size Used Avail Use¥% Mounted on
tapfs 739N 692K T39M 1X /ru
Jdev/ada3 386 1,56 276G

topfs 3.76 8 3.7G

tapfts S.8N O S.0M

[dev/5dal S49N 184K S4%NM

s3fs 4.06 8 4.96

7398 B.OK T3I9M 1% /runfusepr/1061
m:~$ 1s /eodata/
MS_archive NV1ie
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CEQOS Analysis Ready Data

Each and every satellite image that
is being taken has basically its own
local grid

The idea presented by CEOS
during LPS was to take a global
grid as the mechanism to
geometrically align the grids to a
common DGGS reference.

Geolnsight
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Spatial Tokens everywhere

1. The satellite sensor
records data per zone

4. Al analyzes
data per zone

2. The ground station
processes data per zone

NN

5. Users (can) see
3. Date centers m—

data per zone,
store data per zone == oo @
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