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"If you do what you've always done, you'll get what you've always gotten.”
Henry Ford ?

SCIENCE Geomatics is defined in the ISO/TC 211 series of standards as the
"discipline concerned with the collection, distribution, storage, analysis, processing,

presentation of geo data or geo information. Under another definition, it "consists

of products, services and tools involved in the collection, integration and

management of geographic data".

GEOMATICS Geospatial Sciences
Wikipedia
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https://en.wikipedia.org/wiki/ISO/TC_211
https://en.wikipedia.org/wiki/Academic_discipline
https://en.wikipedia.org/wiki/Geographic_data_or_geographic_information
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Il ruolo della GeoAl

Enables real-time analysis of satellite and
sensor data to accurately map flood-prone
areas. It supports early warning systems
by predicting flood risks and triggering
timely alerts.

Il ruolo del GIS @ Il ruolo della XR

GIS integrate spatial data to visualize Helping stakeholders understand risks
flood extents, vulnerable zones, and and plan responses more effectively. XR
infrastructure at risk. They support and simulation enable interactive
decision-making by enabling dynamic training, virtual drills, and scenario
mapping and analysis of flood testing for enhanced disaster
scenarios and response strategies. preparedness.
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Il ruolo della GeoAl

Enables real-time analysis of satellite and
sensor data to accurately map flood-prone
areas. It supports early warning systems
by predicting flood risks and triggering
timely alerts.
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Space intelligence (Spatial Al) - the ability to process visual data, make
predictions and act upon those predictions

Geo-spatial intelligence - geospatial intelligence is intelligence about
the human activity on Earth derived from the exploitation
and analysis of imagery, signals, or signatures with geospatial
information

Semantic understanding - the capability to interpret data of a scene
starting from 2D/3D sensors

Diqgital Twin - A digital twin is a virtual model of a physical object. It
spans the object's lifecycle and uses real-time data sent from sensors
on the object to simulate the behavior and monitor operations.

Knowledge representation - Prior knowledge integration helps identify
semantic entities and their relationships in a graphical representation
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GeoAl

Processing Artificial
T Intelligence

Data acquisition method > Data type > Al-Based Task
E RGB-D cameras E §> E RGB + Depth image : Machine FTTTTTTTT C]Qg{e}i_n_é_"""":
- Computer Vision R | Leqrning looooooooooooooooocoooooooos L
| Infrared cameras | §> | Infrared Images : oo Classification i
ol Thermography . o e
_____________________________ ! Prediction !

E RGB cameras | §> | 3D Point Clouds :

L e Photogrammetry e 1 Obiecf Defecﬁon
E Terrestrial Laser Scanner E §> i 3D Point Clouds | i_______s_efl_nj?f‘f?f_i?f‘ ________ E
- Registration e N I e I cooocoooo
! Part-Segmentation :
E Satellite Imagery i §> EMuI’ri/Hyper Spectral images Deep ' Seman tic-Seamer tation |
e Remote Sensing e : Learning | _2emanfic-oegmentation |

Pierdicca, R., & Paolanti, M. (2022). GeoAl: a review of artificial intelligence approaches for the interpretation of complex geomatics data. Geoscientific Instrumentation, Methods and Data Systems Discussions, 2022, 1-35.
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- Selectonof river basins and defiiton o flooplainareas.

[

g 5 4 1:250000

5001y |

Altitude profile of the cross-section of the structure processed following the 2001-2002 survey.

Comparison of the reference points through the overlay of the cross-section of the structure processed following

: 250065 the 2001-2002 survey with the section extracted from the 2024 survey point cloud.

Statistics Result

Class
Total (poinis)
Lo [Truly classified
vegetation Balanced Accuracy
built Fisher Discriminant Ratio

Details of the above comparison
Di Stefano, F., Chiappini, S., Sanita, M., Pierdicca, R., & Malinverni, E. S. (2024). Geomatics-enabled Interdisciplinary Approach Based on Geospatial Data Processing for Hydrogeological Risk-analysis. Geomatics and Environmental Engineering, 18(3).
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Airborne LiDAR point
cloud in RGB scale DTM
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Efficiency: Quickly generate high-
quality land cover maps without the
~ need for extensive training data

Al e DATI GEOSPAZIALI

~ Versatility: ldeal for urban planning,
resource management,
environmental monitoring, and more.

Accuracy: Trained on the 2016

""" National Land Cover Database
(NLCD), ensuring reliable and
precise results.

https://browser.dataspace.copernicus.eu
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ESTRAZIONE AUTOMATICA

Pre-trained Deep Learning models.
Elevation information using the DSM and
the Point Cloud is highly valuable for
more precise feature extraction and
attribution such as heigh of the extracted
features (buildings, trees, etc.),

For Flood simulation you also can simply
use the global elevation model already
available and a 3D Basemap to include
buildings in the flood simulation

https://www.linkedin.com/posts/matthias-staengel_ai-geospatial-deeplearning-activity-7304837182987366400-
y_UW/?utm_source=share&utm_medium=member_ios&rcm=ACoAAA3E2hYBNCWwWEmMwqgTimpmmWTxwvje9Rr2Sw
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Il ruolo deI_GIS @

GIS integrate spatial data to visualize
flood extents, vulnerable zones, and
infrastructure at risk. They support
decision-making by enabling dynamic
mapping and analysis of flood
scenarios and response strategies.
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Real-time Data Integration: Modern GIS platforms can
ingest and visualize live data from sensors, drones, and
satellites, enabling timely situational awareness during
emergencies.

Cloud-based Collaboration: Cloud GIS allows multiple
stakeholders to access, update, and analyze spatial data
simultaneously, improving coordination and transparency in
decision-making.

Al and Machine Learning Integration: Advanced GIS tools
use Al to detect patterns, predict risks, and automate
mapping processes, supporting faster and more informed
decisions.

3D and Immersive Visualization: Enhanced 3D mapping
and XR integration provide realistic models of terrain and
infrastructure, helping planners assess vulnerabilities and
simulate interventions.
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n. Name Area

[ha]
1 Duc Duc Tomb 8.55
2 Nam Giao Esplanade 12.41
3 Dong Khanh Tomb 2.29
4 Tu Duc Tomb 12.99
5 Thieu Tri Tomb 27.90
6 Hon Chen Temple 0.87
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n. Name Area
Maal
7 Minh Mang Tomb 34.15
8 Khai Dinh Tomb 18.19
9 Voi Re Temple 2.45
10 Thien Mu Pagoda 424
11 Gia Long Tomb 20.72
13 Citadel of Hue, including 159.71

Imperial City, Purple
Forbidden City, Royal
Canal, Museum of Hue,
National University,
Lake of the Serene Heart
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Progetto Ita-Viet grande rilevanza 2021- 2023 MAECI Research Experiences on the Significance of International Cultural Heritage. How to understand and manage data for educational and economic support.
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GIS enables us to link economic, ecological, and social aspects

seamlessly. This holistic view allows us to understand the
intricate relationships between these factors.

GIS helps us make potential risks visible. By analyzing data, we
can identify areas vulnerable to climate impacts, such as
flooding or drought, leading to more informed decision-making.

With GIS, stakeholders can access critical information that
supports strategic planning and resource allocation. This
capability is essential for creating sustainable solutions that

| benefit both communities and the environment.

GIS plays a vital role in disaster management, helping
communities prepare for and respond to natural disasters
effectively.

Cities leverage GIS for better urban planning, optimizing land

| use, and enhancing infrastructure to improve residents' quality

of life.

GIS tools are crucial for monitoring ecosystems, managing

' natural resources, and promoting conservation efforts.
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Geomatica, GeoAl, GeoSpatiallntelligence e “la misura del mondo”
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Il ruolo della XR

Helping stakeholders understand risks
and plan responses more effectively. XR
and simulation enable interactive
training, virtual drills, and scenario
testing for enhanced disaster
preparedness.
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The Future of VR in Emergency Management

Al & Digital Twins Drone-Assisted VR Haptic Suits & Motion Simulators
VR generates real-time digital twins of Live drone footage in VR provides a 360°  Advanced haptic feedback and motion
disaster areas, helping emergency teams  view of disaster zones, improving risk simulation enhance realism, preparing
plan interventions more effectively. assessment and response strategies. responders for high-risk operations.

As this technology evolves, VR will not just prepare us for disasters—it will help prevent them
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Flood Simulations

Urban environments with
rising water levels and safe
escape routes.

@)

Earthquake Training

Identifying safe areas and
evacuation routes in urban
settings.

N_ K

KO
3D Risk Assessment

Real-time modelling
improves decision-making
capacity.
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https://tracenet.fbk.eu

https://civil-protection-knowledge-network.europa.eu/projects/tracenet
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Geo LLMs and Foundation Models

Test
Imgs
A large body of water A large industrial complex A large body of water with a )
" . . i - A large white dome structure
ZS surrounded by trees and with multiple tanks and a train bridge and buildings - T
buildings. track running through it. surrounding it. p ot 1t
A large park with a pond and A large number of storage A large park with many green A large white building with a
MICL | many green trees is near a road tanks are in a factory near a trees and a pond is near several circular shape is surrounded
and several buildings. road. roads. by parking lots.
GT soar:ll:: ‘Bl:tltlldgag: ari;;?‘:gl? eight white storage tanks are there are many tall buildings in several parking lots are near a
p sl n)elza;gr o shoes ) next to a road. the park. circle white building.
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Piattaforma Digitale di Monitoraggio
DRONE AS A SERVICE
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“...Ia misura del mondo...”

{* Destination Earth Services Onboarding Updates About Support [ ) Signin

1 month of DestinE Climate DT (2025) \
FEB

1.262

Registered Users

Join us

DestinE

Your gateway to a sustainable future - &~ il 20

A unique ecosystem of services | i : 3 ) Services already available
harnessing the power of
Destination Earth.

Explore

Register A A NEEREA - 3 3
> - b Z
Services coming soon

Explore

Total precipitation rate (mm/hr)
e m—— -
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Yann LeCun @ «
@ylecun
I'm a scientist, not a business or product person.

2:22 PM - May 27,2024 - 220.8K Views

O 116 s Q 16K [ st 2
’+ Related posts
e Post your reply
:z Elon Musk & B @elonmusk - 16h
Yann is “just following orders”
Q 253 1182 Q 2.3k ihi 257K L
@ Yann LeCun & « @ylecun - 14h
You don't seem to understand how research works.
O 156 1150 Q 1.3k il 106K R &
Show replies
:Z Elon Musk & B @elonmusk - 15h
What “science” have you done in the past 5 years?
Q 354 11318 Q 26K il 417K e (i

@ YannLeCun @ o« @ylecun - 14h

Over 80 technical papers published since January 2022.
What about you?

scholar.google.com

Yann LeCun

Chief Al Scientist at Facebook & Silver Professor at
the Courant Institute, New York University - Cited b...
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Reaching "Human Level Al" may be a useful goal, but even humans are specialized.

Yan Le Cun
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