U -lab Explore Office

Explore the innovation universe

connecting EO sensor revolution

with the digital revolution

A Team of Technology Innovators

and an innovation seed funding (FutureEQO)
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u -lab Invest Office

Stimulates competitiveness by fostering the growth of
entrepreneurial initiatives through investment actions
from ESA Member States and private investors

A team of business innovators and

a commercial co-funding programme (InCubed)
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Frontier Al.

Mistral Al for Geospatial imagery

April 2026
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B LLMs redefine the satellite imagery value chain

Multimodal understanding Accelerated intelligence Lightweight specialization
LLMs unlock new user experiences Edge Al moves intelligence to the Training large foundational models on
through natural language interactions sensor, filtering out noise to deliver extensive datasets streamlines the
with geospatial data, transforming only the data that matters model lifecycle, enabling new tasks
pixels into intelligence, and queries into Ul el S st

Agentic Al orchestrates complex
multi-satellite missions from simple
commands.

decisions
Tasks

Image
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Image
& captioning

Foundation
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B Mistral LLMs are already powering next-gen geospatial applications

General-purpose Mistral models already
unlock new satellite imagery use-cases

Current Mistral VLMs show strong image
understanding for Earth observation and can
power natural language interactions with GIS
systems

Mistral Large is designed to natively integrate
grounding capabilities and enhanced Earth
observation performance

Image search GIS database queries

Fine-tune Mistral models for specialized models
on mission-critical applications

Model customization further unlock precision,
scalability, and real-world applicability by leveraging the
unique characteristics of satellite imagery

EVE model we built with ESA (mistral small) gives 20%
more accurate reply on Earth Observation specific data

1.6Xx

improvement on

classification accuracy’
of baseline VLM by fine-tuning on
satellite images
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. Visual grounding in satellite imagery: from detection to advanced reasoning

Open vocabulary entity
detection Region description

By design, grounded models support
zero-shot entity detection and can
further be fine-tuned

Users ask targeted questions about
specific image regions, while model
considers the full image context

Locate residential buildings with Describe what happens in <R > and
solar panels in this image potential impact to local economy

A collapsed bridge has cut off a
crucial transportation link, impacting
both cargo and passenger transit

They are located in <R_>, <R _>,
<R,>and <R >
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Visual reasoning and agentic
planning

A reasoning grounded model brings
planning for advanced image analysis:
zooming-in/out critical regions, executing
external tools & accessing data

What is the impact of flood on
residential buildings?

1. Identify residential zones using GeoGIS metadata
2. Zoom in on <R > to detect flooded streets

3. Check for structural damage (collapsed roofs,
debris)

4. Extract population density data from external
sources for impacted zones
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EOCommercialisation
Forum

Session 2.2|Uwe Marquard|Sevilla]13.05.2026
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European Stack for Agentic Geospatial Intelligence Servic

Sovereign. Trusted. Intelligent. Actionable.
TURNING EARTH DATA INTO AUTONOMOUS DECISIONS THAT DRIVE REAL-WORLD OUTCOMES

@/> OUTCOMES Q_@ 4 L,__‘é @ $$

Defence & Environment & Energy & Transport & Smart Cities & Insurance & Agriculture &
Security Climate Utilities Mobility Infrastructure Risk Food Security
L
~
0 AGENTIC GEOSPATIAL APPLICATIONS & WORKFLOWS
lgl APPLICATION & Monitoring & /\/l Prediction & } Simulation & 2 Autonomous O O Human-in-the-Loop E_Il APls &
AGENT LAYER Detection Forecasting ‘ What-if \ '@' Action (N & Oversight —— Integration

Agent Orchestration | Workflow Automation | Decision Management

Al & ANALYTICS }{ Foundation Models ” Analytics & Simulation @ Al Operations
LAYER (EO & Multimodal) D[I (Scenario, Anomaly, Risk) (MLOps, Governance, Safety)
—~
@ DATA & CONTEXT %”? EO Data (( )) loT & Sensor “Q‘I Maps & GIS @ Enterprise ﬁ Digital Twins :. ? .‘: Data Spaces
LAYER ; ; (Cities, Infrastructure, s
0 (Satellite, Aerial) - Data Data Data ._.Lﬁ Networks] d?b (GAIA-X)
J
s R
é ILI:\FYRE?QSTRUCTURE ((( ))) Edge & Connectivity (B Sovereign Cloud | E Al Factories Q Storage & Services
3 (5G / 6G, Edge Compute) & (T Cloud Public) ] (GPU Compute) (Secure, Scalable)

TRUST & GOVERNANCE Security & Identity Data Protection éié Compliance & Regulation Auditability &
FOUNDATION by Design & Privacy (GDPR, NIS2, Al Act) =] Transparency
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Where are we today ?

Every layer of the proposed stack exists in Euroggagrammes but:
cdistributed across multiple initiatives

wmainly research and development projects
wnot yet unified into a single reference architecture

Europecansucceedf:

wPublic policy creates sovereign demand
windustry builds operational platforms
wValue is captured in trusted decision systems

River Niger, 29 March 2026, Senth2el
Source: CDSE
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Challenges esa

Exponential evolution
of Al & technology
capabilities

Evolving EO nData Deof u

Landscape

EO data volumes
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EXPONENTIAL

KNOWLEDGE
CAPABILITY
(2035+)

Copernicus Sent i ¢
uselrevel dat avwdlufrigo *>

~y.

AGl, GLOBAL DATA
INTEGRATION &
STRATEGIC INSIGHT

5+

600
50 0—— —g‘-"”—

GENERATIVE Al &
LARGE DATA MODELS EXPONENTIAL
KNOWLEDGE CAPABILITY

(2035+)

2 0 2230 2240 2250 2260 2270 2280 2290 3200 3210 3220 3230 3 4 2020

ESent-1/21335P ®mSentinel Expansion Missio
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The Actions

esa

Innovation

From traditional EO product

access to efficient data
analytics & modelling

PYTHON-READY MULTIDIMENSIONAL DATA MATRIX

URBAN EXPANSION

LAND SURFACE
TEMPERATURE

T 1 13 4
(AUG2Z3)  (DEC2023]  (APR2UY) (AUG20Q4, Predicted)

Market Strength Synergies & Federation

Unified solutions across
ESA EO programmes
ebut n ot

Relying European Industry

& Sovereign cloud services

Copernicus DestinE & DTE Future EO
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The Future Eesa

ESA is committed to continue reinforcing the principles
of innovation, resilience, environmental sustainability,
efficiency and European collaboration

Enabling a best-in-class sovereign European ecosystem
of iInnovative and competitive industrial services for EO data analytics
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The European Al Office

Supervision, Policy Coordination and Strategic Steering of Artificial
Intelligence in Europe



