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Multimodal Remote Sensing isprs

Information from Imagery
Wb

Day and night capabiity
Gives Information on spectral signature
Gives information on soll fealures

Sensitive to solf prop £asy Interpretation due to colour image
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Multimodal Remote Sensing . if®

Around 100 000
satellites are

expected to be in
orbit by 2030

5,401 Earth Observation satellites

see also NASA World Wind SPACE BIRDS!!! https://worldwind.arc.nasa.gov/spacebirds/about.html



(@] Multimodal Remote Sensing - IRIDE || |§

- PLATINO-Hyperspectral six sub-constellations

« Hawk for Earth Observation HEO 60+ vectors

* Nlmbus SAR Q 4+ THE EURDPEAN SPACE AGENCY

NOXSAR
* Nimbus VHR D

» Eaglet |l Optical

IRIDE first image IRIDE pathfinder Moving ahead with

presented at ESA-

satellite has launched Italy's constellation of
ESRIN

Earth observatio...




@ Multimodal Remote Sensing - IRIDE

Source: E-Geos “Designed as a
“constellation of constellations”, IRIDE is
made up of several sub-constellations of
satellites in low Earth orbit (LEO), known as
the Upstream Segment, the operational
infrastructure on the ground (Downstream
Segment) and the services for the Italian
Public Administration (Service Segment).”

Thematic Areas

Source: Planetek

o Data access & ToS:

As open as possible, as closed as
necessary?
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AR 3 information ham imagery

International Society of Photogrammetry
and Remote Sensing (ISPRS) - Educational

and Capacity Building Initiatives
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@l Multimodal Remote Sensing isprs

Remote Sensing data extraction: Intormation frum imagrry

Indices calculated from Harmonized data from Sentinel-2 and Landsat bands: International Society of Photogrammetry
and Remote Sensing (ISPRS) - Educational

and Capacity Building Initiatives

NDMI — Normalized Differenze Mossture midex |

Site-specific data
collection:

Tree stand parameters
from TLS point cloud

» Average tree height

+ Average DBH (diameter
at breast height)

Results: SAR-based anomaly detection
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Information frum imagery
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@l Multimodal Remote Sensing ispi‘s

Intormation fram imageey

5 .‘ '7 G Ro_lj P A BATTLE O &~ TH | [E— Society of Photogrammetry

and Remote Sensing (ISPRS) - Educational

and Capacity Building Initiatives




Multimodal Remote Sensing ispfs

GROUP F - Photogrammetry and Nerf-Gaussian§j "™
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@ Multimodal Remote Sensing

VVV+ 3 V's (volume, velocity and variety)

BIG DATAI!!!!
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which to use? how?
data-fusion? Al?




\,;'

7))
Q0
.nu
©O

C

©

5
O
Q0
LL

5
e

7p)

()

-

O
LL

(@)]
=

o)
O

| -
m

VAOOY] 10 ;
_.H.r CIRNE _

1ALLS TTOHA _D..n
VLISHAAIN




Bridging Forests, Fields, and Cities
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Bridging Forests, Fields, and Cities
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Bridging Forests, Fields, and Cities
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information from imagery

@ Bridging Forests, Fields, and Cities isprs

«Eye In
the Sky»
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Bridging Forests, Fields, and Cities - Agro-forestry

Satellite offers repeatable data but misses fine-scale features
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Bridging Forests, Fields, and Cities - Agro-forestry

Close-range modalities add
centimetre geometry — connectivity & habitat metrics.

Enrico Magazzino - PhD candidate @UNIPD



Bridging Forests, Fields, and Cities - Agro-forestry
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Bridging Forests, Fields, and Cities - Agro-forestry
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Bridging Forests, Fields, and Cities - Agro-forestry

Q&) SATELLITE UAV

A PIPELINE (S152) PIPELINE

ot

*» Calibration & BRDF * RGB / MS / IDAR

*» Cloud masking * Photogrammetry &QA
+» Spatio-temporal fusion « 3DFn-Woody (hedgerows)

(SSFIT/ SD CNN)

-+ Practice indicators

5

m INTEGRATED MONITORING LAYER
(10 m gnd, QA, uncertainty)

3DFin-BGl {rparan zones)
- Structure indicators

= Harmonization of EO + UAV metrics
« = Structure indicators

N

REMOTE SENSING INDICATOR
FRAMEWORK (RSIF)

Extraction of practice, structure, & blorersisty
meics

— Dashboards & policy reporting

Enrico Magazzino - PhD candidate @UNIPD



Bridging Forests, Fields, and Cities - NbS isprs

information from imagery

Green Cities are Healthier Cities!

Contact us!

T

VARCITIES This project has received funding from the European Union’s Horizon 2020
o%o Research and Innovation program under Grant Agreement No 869505




Bridging Forests, Fields, and Cities - NbS
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Bridging Forests, Fields, and Cities - NbS

Volo Drone con Laser

Scanner + Fotogrammetria W

ML




Bridging Forests, Fields, and Cities - NbS
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https://github.com/fpirotti/rPET

Bridging Forests, Fields, and Cities - NbS
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https://github.com/fpirotti/rPET

Bridging Forests, Fields, and Cities - NbS




MMRS: Bridging Forests, Fields, and Cities ...
... for a Sustainable Future - How?

Academy/Industry
Downstream applications

TRL (close 2 market)

Open/Replicable




Sustainable Future - predict optimal crop variety - plan
rotations - estimate yield and risk (insurance, market...)

Vineyards location for extraction

Areas
Extraction Buffer (EPSG:32632)
e ) Euganean Hills Regional Park Delimitation
=
. = Land cover (Corine, 2018)
Risk Maps
Percentile
= D 50
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= = Google Satellite
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0 250 500 m
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Enrico Magazzino -PhD candidate @UNIPD



Sustainable Future - risk modelling: protect cities and
safeguard the environment
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https://youtu.be/ bzfO1tZ9Is



https://youtu.be/_bzfO1tZ9ls

Sustainable Future - risk modelling: protect cities and
safeguard the environment
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Sustainable Future - risk modelling: protect cities and

safeguard the environment
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Sustainable Future - risk modelling: protect cities and
safeguard the environment — Q& FIRE-RES

the European Union
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Sustainable Future - risk modelling: protect cities and
safeguard the environment
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Multimodal Remote Sensing: Bridging Forests, Fields, and
Cities for a Sustainable Future
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Multimodal Remote Sensing: Bridging Forests, R Univeasma

DEGLI STUDI

Fields, and Cities for a Sustainable Future NS i Paow

Earth Sensing Lab CIRGEO @UNIPD
‘®

Thank you all for the great participation at the Earth ir-rv..-ng Summer School 2025 -

was not possible without you. Six assignments focusing on various geomatic topics,
group work, seminars, touching on INSAR , NerF, GeoAl urban 3d 'Y\:Jr,:er-'.hng and
remote sensing for forests and ecology applications... and of course wonderful side
activities, Keep tuned for more

ISPRS - International Sodety for Photogrammetry and Remote Sensing
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SIFET Societa ftaliana di Fotogrammetria e Topografia

Dipartimento Territorio e Sistemi Agro-Forestali

3DForEcoTech

ISPRS Students Consortium

Laboratorio di Geomatica - CIRCE @|UAV Universita degl Studi di Padova

Centre of Studies and Activities for Space (CISAS) “G.Colombo™ University of Padovd
Centro Interdipartimentale di Ricerca di Geomatica Universita degli Studi di Padov
E-FORESTER

IUFRO - International Union of Forest Research Organizations
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information from imagery

cirgeo.unipd O
CIRGEQ UNWD

81 post 489 follower 204 sequiti

Interdepartmental Resaarch Center in Geomatics
@unipd
#topografia #telerilevamento #rilievo #gnss #gps #science

27 www cirgeo.unipd.it
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