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the perspective and the stage of Research
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» Which role for Research...

Research & Life
Life & Research

«n depth» investigation. . .

«wideness» of knowledge. ..




» Social priorities and needs

and visionary perspective...

Lite
Society
Quality
...new trends and strong positive social

pressing towards high standards of quality of
life. ..

do not forget that TRANSPORTATION and MOBILITY
impact enormously on social life and well being 1



Smart working
Digital literacy

Connectivity enhancement

... aCovid «positiver legacy. . .
... probably the unique

» Consciousness of new paradigms

and tools... and in the meanwhile...



»w Material and immaterial assets

and cultural heritage...

... groth of the economy of minor historical
towns and cultural heritage. . .

History
Culture
Nature
Beauty

different and eterogeneous environments

inadequate infrastructures, lack and deficit of
maintenance, defects and damages



»w Classification...
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» in depth...

DATI E GRAFIC] RELATIVI AL
SISTEMA AMBIENTALE
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» in depth...

10



» Which asset without investment?

The dimension of the networks

The allocated resources

.. .between uncertainties and bias
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» Bridges and tunnels




» Uneven spending
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Costo Annuo Complessivo €/KM
78000

32000

» real needs... a tremendous gap
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Smart

Safe
Roads

new and novel conceprs. ...
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A capillary road network ey
(paved) ) | 7

i1 15 an extraordinary and unigue
resource. . . a great potential towards
the green transition
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» The start point of strength...
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Resilience

..ot only ordinary decay and
declining

The start point, opportunity and threat...



» The green strategy... the green road

Capillary network
Aging and maintenance
Resilience

.. .need of knowledge

- observation of large areas
- observation of details



Satellite

Earth observation

» Large areas from space



Sentinel 1 (A e B) mission — C-Band

* Sentinel-1 is a space mission of the European Space Agency (ESA
"European Space Agency") included in the Copernicus program.

* C-Band, wavelength equal to 5.6 cm, frequency 5.405 GHz.

* The first satellite, Sentinel-1A was launched on April 3, 2014.

* The revisiting time of the same scene is 12 days

Satellite

COSMO-SkyMed — X-Band

» Developed by the Italian Space Agency (ASl) in cooperation with
the Ministry of Defense, COSMO-SkyMed is based on a
constellation of four identical satellites,

* Synthetic Aperture Radar (SAR) working in the X (wavelength 3
cm; frequency 9.6 GHz).

* Ground Resolution cell 3m x 3m. Revisiting time varies from 16
days (for one satellite only) to 4 days (full constellation).

» Large areas from space 22
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Levelling

Levelling B
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Displacement [mm)]
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Surveved Point Displacement Velocity Displacement Velocity

by Levelling (mm/yr) by InSAR (mm/yr) RSME (mm)
rs1 1.68 1.76 246549
Ps2 —6.21 -5.16 49875
Ps3 -16.93 -17.16 3910

» quasi-continuous data in time and space
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Lidar
UAV

aerial and ground based
observations

» Details from ground and air



UAV application

» Details from ground and air



Ejection of concrete cover
and corrosion of bars

UAYV application

Deteriorated
concrete, ejection of
concrete cover and
corrosion of bars

Active moisture,
traces of drainage
and biological patina

» Details from ground and air

Passive moisture and
traces of drainage
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» Radargrams from underground...

Davement, bridges and tunnels
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» Radargrams from underground...

GPR

construction eleyients
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InSAR Data

Data Fusion

Laser Scanner

BIM

Damages
evaluation

FEM analysis

» Fusion...
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» From fusion to the Digital Twin
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» Digital Twin processing...




From the Digital Twin to
the Agumented Reality

» Where are we going?
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