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THE PLATFORMS

. SGAM

Smart Geotechnical Asset Management

Crrra prToriNo

ARTES — Business Application
(Demonstration)

5G for LART
(Demonstration)

ISABHEL

g € DEM-EO

mocratization of Earth Observa tion
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THE PLATFORMS

Value-added PaaS for geotechnical and structural

risk management integrating:

« EO data: multi-mission INSAR,
optical/multispectral imagery;

 non-EO data: 10T sensors, geohazard
databases, digital twins.

They provide tailored data analysis and
visualization for:

LSZ Slow

* Public authorities
 Infrastructure managers
* Technical operators
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SGAM - SMART GEOTECHNICAL ASSET MANAGEMENT

DEFINITION & GENERAL WORKFLOW

SGAM is an innovative product for linear infrastructure risk assessment and predictive maintenance.

« Data Fusion + Machine Learning for infrastructure asset analysis

« Integration of EO satellite data, geohazard databases and infrastructure data
» Large-scale screening of infrastructure networks

» ldentification, mapping and classification of risk-related anomalies

» Support to predictive maintenance and risk reduction

A
Geohazard Qijl ,ﬁ Interference O—
database assessment L—

e oGAM

Smart Geotechnical Asset Management

Hazard Identification
evaluation of priorities
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SGAM - SMART GEOTECHNICAL ASSET MANAGEMENT

A SOLID STARTING POINT: PROPRIETARY GEOHAZARDS DATABASE

100+ GEOHAZARDS < S G A M

=ANHAZCA
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SGAM doesn't just collect data: it synthesises them!

v’ By integrating a variety of databases, SGAM relies on a single, DAAT LALBQ\?:: TFESM
powerful database specifically tailored to understanding active WORLD
geohazards potentially threatening the infrastructures. 131

v SGAM harnesses the vast amount of data that is available (data
that is often under-utilised and lacking in integration) and turns it
into a valuable asset for comprehensive analysis.

GEOHAZARDS DATABASE

DETAILS
v' 100+ databases
W ArRicA v’ Earthquakes are the most common (25%)
M £urope v Landslides & floods ~ 15%
W GLosAL
W TALy
B MIDDLE EAsT DISTRIBUTION
W s v' 38% Italy & Global Dataset
v' 20% Europe
v Possible gaps in Africa, USA & Middle East
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SGAM - SMART GEOTECHNICAL ASSET MANAGEMENT

DATA FUSION

e

Infrastructure

Bridges
Viaducts
Highways
Railways

Tunnels

Lithology
Land-use

Slope units

DTM
Floods
Landslides

Earthquakes

r

X

/j\\ TN ¥PESY TLS, TInSAR, UAV

e
|O°

EO & NON EO DATA N\

INSAR / Photomonitoring

LiDAR aereal

Photomonitoring )
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Geodata

$3 Jobs
{8 Processing Jobs

@ Alessandro Brunetti




Startup of

(A SAPIENZA

/' UNIVERSITA DI ROMA

=NHAZCA

NATURAL HAZARDS CONTROL AND ASSESSMENT

|SABH EL - Integrated SAtellite and ground-based monitoring for Bridge HEalth
Lifetime assessment e ;

(2&) 5G connectivity — Contact sensor

real-time data Monitor static/dynamic ISABHEL w42
transfer behaviours

Dashboard Semaphores C (e (Merss) (e, (Unewmo.  3DPreview

Photomonitoring™ Satellite INSAR -
cameras + image detect deformations B
analysis (Change and geological .
Detection & DIC) instabilities g

Movement Analysis

Bridge Map AMBIENT VISUA
AMEDEO
frequency telemetry is offtine

NHAZCA @

Calibrated Finite Output: Web platform for real-time
Element Models using

. monitoring, early warning, and smart asset
satellite, sensor &
historical data management
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ISABHEL — 5G SHM SENSORS

Bi- and tri-axial accelerometers

TeChnology and inclinometers
5G Connectivity

* Continuous monitoring of the
static and dynamic behavior of
the bridges

* Early warning

oge . . . . Spazial
Management” — acceptance notification of ORAL presentation & request of confirmation l ltatiana
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ISABHEL — SATELLITE INSAR

Persistent Scatterer
Interferometry (PSIl) by COSMO-
SkyMed (2011-2025)

Technology

* Assess the deformation pattern
of sorrunding areas of the
bridge (icnluding abutment)

* Get the vertical and east-west
displacement components of the
bridge

* Analyze seasonal variations

ASI — CEOS WGD International Workshop on “Earth Observation for Disaster Risk
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Change Detection

ponte_amedeo_sx_cd-010

* Industrial-grade varifocal high
resolution optical camera

Technology

* Detection of debris accumulating -
around bridge piers;

* Monitoring the progression of
structural deterioration (e.g.,
crack propagation).

ASI — CEOS WGD International Workshop on “Earth Observation for Disaster Risk >\ Aee
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ISABHEL — FINITE ELEMENT MODEL

MODAL ANALYSIS
FEM CALIBRATED WITH
MONITORING DATA

v @ HOME-Orgenizsbontome X | @ EUFunding & TendersPorisl % | [ RoboForm StartPage X @ ISA8HEL |30 Model x +

= o X
« C % isabhelvercelapp/3d-model gr O 0 :
83 QEGMS [J inmportat [ rceaBANDI ) Organiationhome N hitps/wwwnhazca.. N hiips/iwwwnhazcait @) RicercadatiASF [ EGMS:EEATesmw.. @ BUTAX [ Google Traduttore @ https//scinubcoper.. [l Sbloceare OF - Rim... [B) Earthimages Pro » | [ Tuttiprefent
ISABHEL 52
[
3D Model Viewer Amedeo Vil Corso Regina Margherita
Semaphores
Selected: EST01-EST02
€001 Alert
1co1 et
st i 9.0 o008
o0 max 0,006
€002 Normal
€003 Normal
ico03 Normal
Lest mi: -0.005 0.0
o.000 exo.en

Controls

* Left Click + Drag: Rotate camera
« Right Click + Drag: Pan camera

* Scroll: Zoom infout

Details
Corso Regina Margherita - Turin, italy
2 global troffc lights:

.o ight for alarms

1 traffic light for alarms from satefite data processing (globsl settiements)

[mm]
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ISABHEL PLATFORM — MODULES

ISABHEL

Dashboard

Live overview of bridge health and sensors.

Dashboard
3D Model
SENSORS
Semaphores
Sensors
PHOTOMONITORING -
Span 5 Rotations
ICDO1

® Change Detection
Latest avg: 0.026548

Observed min: 0.023721
Ouserved max: 0.028752
~” | Movement Analysis

69 Active units SEMAPHORES
C (ans
Normal Span 5 Rotations
Normal IcDo2

Tnreshoid min: -0.0662

Tnresnoid max: 0,0367

Latestavg: -0.001207
Ooserved min: -0.003661

Ooserved max: 0.00131

16 Configured points

Alerts 3 Normal 13 Unknown 0

Normal

Trreshold min: -0.0522

Trresnoid max: 0,0792

Pier P4 Rotations

ICDO3

Latest avg: 0.036669
Obssrved min: 0.036418
Cbserved max- 0.038477

Bridge Map

® Agenzia

s ’ Spaziale
Iltaliana

CEOS WGD International Workshop on

Normai

Normal
Thresnoid min: -0.0688

Threshold max: 0.0972

“Earth Observation for Disaster Risk Management”

Half-Joint 4 Monitoring (Upstream) Mert

POTO1

Latestavg: 0.061681
Ouserves min: 0.050521
Coserved max- 0.073186

POTO2
Latestave: 0.058748
erved min: 0.041366

Qoserved max: 0.077479

ICDO4

Latest avg: 0.026908
Ooserved min: 0.024007
Coserved max: 0.029103

ICDOS
Latest avg: -0.035144
Qoserved min: -0.037298

Normal

Trvesnoid min: -0.3462
Trreshoid max: 0.4162

Normal

Tnreshold min: -0.3176

Thresnold max: 0.417

Normal

Trresnoid min: -0.0912
Trreshoid max: 0.0965

Alert

Trreshoid min: -0.0182

Trreshold max: 0.0256

SEM ALERTS

Amedeo Vill Corso Regina Margherita

3 Needsattention FREQ ALERTS - Offine

3D Preview Live

AMBIENT VISUAL

AMEDEO
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DEM-EO - DEMOCRATIZATION OF EARTH OBSERVATION

* Fragmented access to EO data & services

Programme: ASI| [4DP_MARKET
Partners: NHAZCA + Titan4
Pilot User: AlPo — Po River Agency

e Complex processing & interpretation - outsourcing
e Scarce in-house EO expertise

Duration: 18 months - completed June 2026
THE ANSWER

e One web-based environment, from data to decision O\ Acenzia _
. L. %’ éngiqle — NHAZCA

e A-DInSAR + PhotoMonitoring™, multi-mission Italiana S contion o R
e Training & support - user autonomy

Discover & Acquire Process » Visualise & Interpret » Decide & Act
federated multi-mission search A-DInSAR + PhotoMonitoring™ WebGlS, time series, overlays export, prioritise inspections
si 2§§;’,§[§ CEOS WGD International Workshop on
‘taliana  “E3rth Observation for Disaster Risk Management”
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DEM-EO — A-DINSAR & PHOTOMONITORING™

e > o > " =
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e mm-precision displacement & time series (PSI / SBAS) e Change Detection (SSIM, NDVI...) & sub-pixel DIC
¢ Sentinel-1 - COSMO-SkyMed - SAOCOM e Sentinel-2 / Landsat = Pléiades / SPOT / WorldView
e Periodic surveillance of levees, dams, infrastructure e Pre/post event or year-on-year checks

SAR + optical, better together — each technique covers the other's blind spots

gs‘i I_é,:,’;’;lf:,;;g CEOS WGD International Workshop on
atiana

“Earth Observation for Disaster Risk Management”
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DEM-EO - PILOT USER: AIPO, THE PO RIVER BASIN

€%’ DEM- ED S o atcion 5 ools  Hydrology Scene Map  Importfle Integration  Educational
User need EO technique Bies Caeniperians < v 0 & T ceuton
—_ Dijon S # Satellite Image Acquisition =
= © ¢ © i
Switzeron = Search Parameters I .

AlIPo — .
Levees & passive works — sand boils, seepage o Monitoraggio S e [
_p ! Page, PhotoMonitoring + A-DInSAR O Infrastrutture EED © © K | [r—————— O
deformation 7l

Idrauliche Grenoble
Bacino del Po

Q Area of Interest

Istanza pilota del progetto DEM- 4 Gef

EO per I'Agenzia Interregionale 3 b
. y

pecil fiime Po (AlPo). ‘oulouse Montpellier Monaco,

Linear assets — VENTO cycleway PhotoMonitoring - A-DInSAR sl | : E

+ Photomonitoring di

o
4
RDrawonMap  EaPasteBBox {3 Curent View o o
o

T CiptoAOl R
infrastrutture idrauliche critiche P a
() Keep original ZIP after clip
lungo il bacino del Po. Quattro Andorra |
casi di studio: (CS-01) Argini Ajacc Date Range -3y v 05/31/2023 =] —  05/31/2026 =]
Boretto-Viadana 30 km, (CS-02) o
. . . . Ciclovia VenTo 50 km, (CS-03) Diga e “I" SAR Parameters v B
Hydraulic safety & surveillance PhotoMonitoring i Sallonze ul Lago i Garda, (Cs.  Laparslite 1 -
04) Confluenza Po-Ticino. Sassari MaxResolution | Any v ki

Validazione del sistema DEM-EO
su casistiche rappresentative di
gestione del rischio idraulico, Palma

Large structures — Salionze dam A-DInSAR l o b

S EARTHDATA @ CDSE ®AWS ®USGS ®ASF ®UP42 @ SkyFi ®TINITALY @ ASI @ OpenTopo

Campus
Universita di

[J parma --Sm-art [ planned J: ) - Bejoia o g ;é}a S
Riverbed planimetry — channel shifts PhotoMonitoring o = e g
Pilot instance of the Smart Space 100k ol

District template for the

74,000 km? 4 5

river basin regions use-case domains

Use cases co-designed with the agency and tested on its own areas of interest

Jun 2024 Jun 2025 change map

“Earth Observation for Disaster Risk Management”
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SAND BOILS — BORETTO & GUALTIERI
Po flood, Nov 2014

e WorldView-2 - Pléiades, 0.5 m

e Change localised at the sand boil & access
tracks

Post - 28 Jan 2015

PARMA EXPANSION BASIN (MARANO)

Flood of 25 Oct 2023

e Sentinel-2, 10 Oct - 7 Nov 2023

e Change only where hydraulically connected

PNy =

Pre - 10 Oct 2023

200m

Post - 7 Nov 2023 SSIM change map

SSIM change map: green = unchanged - yellow = red = changed

s" 2§§;}§{2 CEOS WGD International Workshop on
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CONCLUSIONS

] Integrated data for risk assessment
Combining EO observations with ground sensors, geohazard databases and digital twins supports infrastructure risk assessment.

4=+ From network screening to asset monitoring
SGAM identifies geohazard exposure across infrastructure networks, while ISABHEL monitors individual bridges

M Monitoring to support action
Deformation measurements and change detection help prioritize inspections, guide maintenance and support early warning.

& Accessible EO services
DEM-EO provides a guided web platform, interoperable interfaces and training help institutional users interpret data and make informed decisions.

s" 2§§;}§{2 CEOS WGD International Workshop on
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