i : Optimal locations
i L for communication towers
E
TN 3 < GeolLLM
Natural language QTS . L - Spatial reasoning
: 2 | question |2 S Thofas—h @
| et Y »
e # <_ e ok o g GIS tools
e N N GeolkM -«
R Pl 1 L o R —p o = . %
- ; RN " v 5 suitable locations for N AT e e P 3% EO data
ew communication i : o2 e i
eo S and [ RGN E—
. -
( : pacity ; il h J o
with minimal cost? . |F . ?Jb Knowledge graphs
h .
the Future o ,

Spatial Intelligence o T

Satellite & Aerial Digital Elevation Population &  Existing Network Ernvironmental &  Policy & Regulatory

Imagery Model Demand Data Infrastructure  Land Use Data Constraints
. . Lol (et)
Prof. Ali Mansourian e
Director, GIS Centre 5, DAl
. H I it
Lund University =
i
((( ))) Better Coverage ~§ Higher Network ‘ Lower Deployment ‘ Environmental ‘ 000 Digitallnclusign }F
T & Connectivity | llII Capacity | Cost Sustainability CI3Y for All o - I




Most Important Decisions Are Spatial Decisions
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1. INPUT: ENVIRONMENTAL & SOCIOECONOMIC 2. GIS & GEOAI ANALYTICS WORKFLOW 3. OUTPUT: RESILIENT SITE SELECTION MAP
DATA LAYERS Spatial analyses are performed to identify Optimal telecom tower locations with risk awareness
Diverse datasets integrated in GIS the best locations and resilience insights
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We Have Democratized Access to Knowledge.
Why Haven’t We Democratized Access to Spatial Intelligence?
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How does 5G work?

5G is the fifth generation of
mobile networks. It uses
advanced radio technologies,

higher spectrum bands, and
network virtualization to deliver
faster speeds, lower latency,
and massive connectivity.

&3 Natural language

4 Instant response

a@®»
i

Accessible to everyone

We have democratized
access to information.
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Where should new telecom towers be deployed to
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maximize coverage while minimizing cost?
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We are only beginning to
democratize access to spatial intelligence.




GeolLLMs: Natural Language Becomes the Interface to Spatial Intelligence

GeolLLMs combine LLMs with geospatial data, spatial reasoning, and analytical capabilities.
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Complex workflows. Specialized skills. ' Natural conversations. Powerful outcomes.
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@ Users describe the problem.

GeoLLMs orchestrate spatial intelligence ecosystems to generate insights.
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GeolLLMs in Action

Conversational interdace. Powerid spatial insights.

| A Your inquiry (natural language)

/. - Where should new telecom towers
P be deployed to maximize coverage
while minimizing cost?

Ask anything about your data... A

3) GeolLM response (explanation)

Five candidate locations are recommended for
'é' new telecom towers.

Those sites maximize coverage for underserved
| population centers, close critical coverage gaps,
| and minimize deployment cost while respecting

regulatory constraints and terrain.

| Deploying these towers is estimated to significantly
improve coverage in the eastern and southern regions.

Key factors considered
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Spatial intelligence becomes accessible through conversation.
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The Future of Spatial Intelligence

o% 1. DEMOCRATIZED
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Spatial intelligence for everyone
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M 3. INTEROPERABLE
Connected ecosystems
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Data Digital Knowledge Geospatial
Spaces Twins Graphs Services

Seamless interoperability across data, models,
services and infrastructures.
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2. TRUSTED

Transparent and explainable
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Explainability = Uncertainty Auditable
Awareness Reasoning

Trust is built through transparency,

explanations and accountability.
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Standards and responsible Al
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Interoperability ~ Policies & = Accountability &
Frameworks  Regulations = Responsible Use

Governance and standards ensure reliability,

fairness and societal benefit.
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The future of spatial intelligence is conversational, interoperable, trustworthy, and open.
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A Call to Action
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Open Spatial Intelligence Ecosystem

Today’s geospatial systems are largely siloed.
Tomorrow’s spatial intelligence ecosystems will be connected.

Governments @ @ @ @
Policy, regulation . a 3 a 3 ﬁ 5 B

and public services
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TODAY
Siloed Systems

Academia & Research Siloed + Fragmented + Limited Impact

Industry

Solutions, platforms
and technology — _—

innovation

International
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e
capacity building

Knowledge creation,
innovation and
capacity building

TOMORROW
Intelligence Sharing

y Shared .
- Spatial Intelligence
Infrastructure *

\* Open + Interoperable « Trusted 4
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Interoperability
and standardization
leadership
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Citizens & Communities

Needs, feedback, local knowledge ;
and societal value Open « Connected - High Impact

b Together, we build a digital public infrastructure @ | @ C/\J %Q,‘% @
.‘.‘" for spatial intelligence that empowers everyone, everywhere.

Open Interoperable Trusted Inclusive For All



Standards for Spatial Intelligence

What standards are needed when GeolLLMs orchestrate spatial intelligence ecosystems?

SEMANTIC STANDARD
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@/ Future spatial intelligence will require standards not only for data,
but also for Al reasoning and collaboration.



Trust in Al-Mediated Spatial Intelligence

Would you trust an Al-generated map to support a billion-dollar infrastructure decision?’
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1. EXPLAINABILITY

Can users understand
why a recommendation

2. PROVENANCE

Can we trace the full journey
of the result?

User / Decision Maker

\ 4

was generated? . A Track datasets, models, agents
" GeolLLM "', and workflows that contributed
Clear, interpretable : %~ (Al Orchestration) \ to the output.
reasoning increases H \ o 3 s |
confidence and adoption. :I @ %ﬁ : é%j
' Recommended I Datasets =~ Models | Agents  Workflows
] — Alignment =
| , @ High Suitability :
& \ ‘@ Medium Suitability _ i
3. UNCERTAINTY AWARENESS = ) — @ Low Suitabity e 4. ACCOUNTABILITY
Can the system communicate & A R ® Constraints Who is responsible
confidence and limitations? il

o . : for the decision?
Spatial Intelligence

(Map / Recommendation / Insight) Define accountability across

Visualize uncertainty, data gaps

: s humans, organizations and
and assumptions clearly. : e Al agens
'\\.\ 'l."
e - — - ® o @ 3
‘ 5. HUMAN OVERSIGHT a I @
Low Confidence High Confidence ?
- Do humans remain in the loop ' o I - @ " @ Human  Organization  Agent
for critical decisions? — = =
: : Al H isi
‘ Human judgment validates, Pocoit i aticn R:\T:\: Deﬂqc:i?:"f

refines and authorizes actions.

Trust must be designed into spatial intelligence ecosystems,

not added afterwards. © Tonspareney () ity

@ F 9 &

@ Reliability

Why trust

matters

Better decisions
Trust enables use of
Al insights in high-
impact decisions.

Greater adoption

Users adopt systems
they understand and
trust.

Risk reduction

Transparent systems
reduce legal, ethical
and operational risks.

Societal impact

Trusted Al builds
public confidence and
delivers good at scale.

38% Inclusiveness



Building the Future of Spatlal Intelllgence

Academia &

E@ Research

Governments

CoIIectlve

Industr | Bodi
Intelllgence i
International Citizens &
Organizations Communities
000 ‘ Smarter systems alone are not enough.
Lf A We must also build smarter ecosystems.

Why Collective
Intelligence Matters

® Better decisions

[ Bod

gy ) for people and
the planet

@ More inclusive
VY and equitable
outcomes

More resilient
and trustworthy
systems

More sustainable
& / and future-ready
k ecosystems

.

will be built through Collective Intelligence.

GeolLLMs are important, but the future of spatial intelligence
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