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INTRODUCTION

PHOTOMONITORING is a new monitoring solution that exploits the® 3[11[12[200] 34|35 [

widespread use of optical/multispectral sensors worldwide to obtain
information on changes or displacements in the terrain. Analyses can
be carried out on datasets of images acquired from the same type of
platform, on the same area of interest, at different times, and can be
conducted using specific algorithms that allow the evaluation of any
changes in radiometric characteristics (Change Detection) and/or
displacements that have occurred in the time interval covered by the
iImage acquisition (Digital Image Correlation). Through these
applications it is possible to study the evolution and significant changes of
the observed scenario, therefore, when applied to Earth Observation, they
allow for a better mapping of geological and hydrogeological risks,
\\understanding the evolution and causes of the processes underway.
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MATERIALS AND METHODS IRIS SOFTWARE
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IRIS Software is Developed by NHAZCA S.r.I.,\\\
Implements advanced Iimage- processing
algorithms for the monitoring application. IRIS is
conceived to work with terrestrial, aerial and
satellite imagery of any datatype (Optical,
Thermal, Near-Infrared) allowing to reach
subpixel accuracy in displacement monitoring.
The Main Functions of IRIS Software including
a Pre-processing and Post-processing; an
image Co-registration function, and advanced
iImage-processing algorithms for carried out a
Change Detection Analysis and Displacement
Analysis. IRIS has been integrated and will be
accessible to users as a Cloud on-demand
processing service in multiple Exploitation GEP
‘\platforms like ESA Charter Mapper.
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DIC (Digital Image Correlation) is an optical-numerical measurement \ af,,‘
technique capable of providing full-field 2D surface displacements or "
deformations of any type of object. Deformations are calculated by
comparing and processing co-registered digital images of the
surface of the same 'object' collected before and after the deformation
event. DIC makes it possible to quantitatively assess the
displacements and deformations that have occurred between two
iImages acquired at different times, analyzing the different pixel blocks
. and allowing for a resolution of up to 1/10th of a pixel.
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RESULTS | )

1. DIC analysis performed after the Ridgecrest Earthquake,\\
which occurred between 4-5 July in California. The magnitude of
the event was between Mw: 5.4-7.1. Analyses were conducted
from Landsat 8 images (with a geometric resolution of 15
meters). From the results obtained, the displacement that
occurred along the fault line in the north-south direction was well
observed, all with an estimated accuracy of about 30 cm;

2. DIC analysis carried out with the aim of quantifying and
understanding the direction and direction of migration of dune
fields, unstable sand elements that can cause various
infrastructure problems. Analyses were conducted from
Sentinel 2 images (with a geometric resolution of 10
meters). From the results obtained, two large corridors
characterized by strong dune movements to the south were
identified. The analyses showed an average displacement rate
of about 80 m per year, with displacement peaks of up to 100
m;

3. In this context, DIC analysis is performed to observe certain
deformations not easily detectable by satellite SAR
interferometric techniques. The analysed dataset consists of
two pairs of reflectivity maps of COSMO-SkyMed images(with
a geometric resolution of 3 meters) 03 September 2010 - 06
September 2011 and 24 June 2019 - 13 August 2020. The result
of the photomonitoring analysis shows the cumulative
displacement map and vector field with displacement rates of
the order of 3 metres over the investigated period,;

4. The DIC analysis is carried out with the aim the displacement
and Time Series identification to Arequipa Landslide (Peru).
The Analysis is conducted from 50 Sentinel 2 images (with a
geometric resolution of 10 meters) using a MultiMaster
Approach. The analyses showed a different displacement
rate for different years and for different landslide areas, with a
v maximum displacement measured for the foot area of 50 m.

\

nnnnn

Digital Image A-DinSAR
Correlation Velocity LOS
(m) (mm/anno)

3m A® >100

A 0100 50

A®50 30

AO©30 15

A®@15 -15

AO-15 <30

A©30 -50

A®-50 -10,0
A® <-10,0

‘‘‘‘‘‘‘‘‘‘‘‘
\\\\\\\\\\\\

1,5m

“0m
) : /\ Ascending
Direction O Descending

——
0 280 560 m
CHANGE DETECTION
AND DISPLACEMENT
ANALYSIS SOFTWARE

g8 & 8

Displacement (m)
— ~
o © o
% |
<)
Cd

g &8 8

Displacement (m)
.- ~N
o © o

A A

%

v

<

o

*

v

<

¢-

)

-

250

g8 &8 8

\

Displacement (m)
~N
°

—
o

EENN EEEN IEEN BEEN DEEE DEEN DEEN  BEEN DG BEEE  DEEE  DEEN  DEES  BEEE  DEEE  DEEE  DNE  DEES BDES  DDEE DD DEES  DDES  BDES DS DEES DEES DDES BDGE DS BEES DDES DDGS BDEN IS IS S DES DS DS B Dae mae e e

o

2 > O 0% o N o o> 0P
1 A ° © 2 © o > o
'S % S 'S S ) Y ' Yy
A I I A A A A A

CONCLUSIONS

The PhotoMonitoring analyses presented in this paper allowed the mapping and quantification
of changes occurring after Natural Hazard events with the quantification of the displacement rate.
These analyses were carried out on Sentinel-2 Open-Source images and with a new generation
software, IRIS, developed by NHAZCA S.r.l., a Startup of the Sapienza University of Rome,
which allowed us to identify and map some geological hazards. The results obtained allow us to
fully understand the potential of Earth Observation techniques, and more specifically of IRIS and
of Satellite Photomonitoring, today a reliable and versatile tool that allows the monitoring and
study of the impact of geological hazards such as earthquakes, landslides and floods and
through data from different sensors (optical, radar, laser).
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