Development of innovative
Data Science tools for tourism
applications

DOTTORATO DI RICERCA XXXVII CICLO
Fisica (Dottorato Industriale)

Maria Enrica Mazzella, PhD geologist

bw y v @\4 Nt SeolViod



2 4
Education and Work |

2000-2006 Degree in Geological Sciences - University of Naples "Federico II"

“Morphotectonic analysis of marine terraces of the Middle-Holocene Pleistocene in the area
between Trebisacce and Amendolara (northern Calabria) calculation of deformation rates”

2007-2010 Doctor in Geology - PhD - University of Naples "Federico II" in collaboration with
INGV Catania and OSV Trieste

“Active tectonics in the southern peri-Tyrrhenian sector through the integration of geodetic and
geological data”

2011 - 2012 Internship ISPR A - Rome
“3D modeling of structures in marine areas (lonian Sea)" using the software Move 2009
2013 - 2014 Research fellow - University of Perugia

"Geological reconstructions of the subsoil aimed at the exploration and production of energy
resources”
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Quaternary International 206 (2009) 78-101

Contents lists available at ScienceDirect

Quaternary International

journal homepage: www.elsevier.com/locate/quaint

TECTONICS, VOL. 32, 737-762, doi:10.1002/tect.20036, 2013

Raised coastal terraces along the lonian Sea coast of northern Calabria,
Italy, suggest space and time variability of tectonic uplift rates

E. Santoro?, M.E. Mazzella®, L. Ferranti ®*, A. Randisi®, E. Napolitano®,
S. Rittner 9, U. Radtke? " . . . "
“Dipartinent i Sciece Geologh, Unherstd i Catmie, iy Deformed Pleistocene marine terraces along the Ionian Sea

® Dipartimento di Scienze della Terra, Universita di Napok, ltaly
SIstituto per FAmbiente Marino Costiero, CNR, Napoli Italy

Shmkast ot A e W Gt O, o margin of southern Italy: Unveiling blind fault-related
folds contribution to coastal uplift

I Enrico Santoro,’ Luigi Ferranti,' Pierfrancesco Burrato,” Maria Enrica Mazzella,' and
Carmelo Monaco®

Contents lists available at ScienceDirect

Tectonophysics

journal homepage: www.elsevier.com/locate/tecto

@AGUPUBLICATIONS

Active transpression in the northern Calabria Apennines, southern Italy

L. Ferranti **, E. Santoro ®, M.E. Mazzella ®, C. Monaco®, D. Morelli © Tectonics

2 Dipartimento di Scienze della Terra, Universita di Napoli, Italy

D e/l RESEARCH ARTICLE  An active oblique-contractional belt at the transition
R il between the Southern Apennines and Calabrian Arc:
Key Points: The Amendolara Ridge, lonian Sea, Italy

« High-resolution marine geophysics data

document active oblique contraction Luigi Ferranti', Pierfrancesco Burrato?, Fabrizio Pepe?, Enrico Santoro'*, Maria Enrica Mazzella™®,
« Blind fault segments underlying

shallow-crustal folds are modeled Danilo Morelli®, Salvatore Passaro’, and Gianfranco Vannucci®
Geophysical Journal International esciaton ol psvecomneril o o PR——
margin drives active tectonics Dipartimento di Scienze della Terra, dell’Ambiente e delle Risorse, Universita degli Studi di Napoli Federico Il, Naples, Iltaly,

T N . 1365.246X.2 523 2Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy, *Dipartimento di Scienze della Terra e del Mare, Universita di
Seophys. LIne Q) o 10 N G1360:246X 201102 X . . Palermo, Palermo, Italy, “Now at Robertson, CGG Company, Wales, UK, *Now at INTGEOMOD, Perugia, ltaly, *Dipartimento
?‘;Z:;::g Infarmation: di Scienze Geologiche, Ambientali e Marine, Universita di Trieste, Trieste, Italy, ”Istituto per Ambiente Marino Costiero,
- Figure S1 Consiglio Nazionale delle Ricerche, Naples, Italy, ®lstituto Nazionale di Geofisica e Vulcanologia, Bologna, Italy
Strain and stress fields in the Southern Apennines (Italy) constrained
by geodetic, seismological and borehole data
M. Palano,! F. Cannavo,! L. Ferranti,2 M. Mattia! and M.E. Mazzella? )
Ustituto Ne le di Geofisica e Vulcanologia, Sezione di Catania, Piazza Roma 2, 95123 Catania, Italy. E-mail: mimmo.palano@ct.ingv.it _/_
2Dipartimento di Science della Terra, Universita degli Studi di Napoli “Federico II", Largo San Marcellino, 10, Napoli, Italy
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From Science into Business and Education

Integrated Geologic Modeling (Int.Geo.Mod. - IGM) Spin-off project winner of the "Start Cup
Ed. 2008" award, IGM takes shape with the aim of giving a productive impact to an idea born
in the context of university research, integrating an academic reality (the Section of Structural
Geology and Geophysics of the Department of Earth Sciences of the University of Perugia) with
an entrepreneurial reality (the IGR Snc of Flavio Buratti & C.) with the aim of promoting
contact between university research structures, the productive world and local institutions, to
develop the territory, spread know-how and encourage new technologies.

Our main business lines are:

> export academic knowledge to the business world by organizing dedicated and
customizable advanced training courses;

> develop research and development projects in the field of new technologies, modeling of
the subsoil and for the use of georesources;

v

work on the territory with institutions in order to enhance and preserve it, through the
presentation of development projects on European funds, with the support of our
technological infrastructures.
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by-Way (™) is the technological infrastructure created by IGM that allows you to
create applications for I0S and Android mobile devices, functional to promote the
area, guide tourists in visits to cultural attractions and museums, allow the use of
trails and cycle paths.

by-Way (™) allows you to create native APPs that simultaneously use all the sensors
of a mobile device (GPS, Bluetooth, Camera, compass and accelerometer), with
map, navigator, proximity notifications, high automation and management of large
datasets functions of thousands of remote tourist information. Our APPs support
the inclusion of people with sensory disabilities thanks to the automatic audio
guide functions and are continuously updated.



The operation of the application is based on the relationship of three infrastructures:
v’ the Database with the information and contents that populate the app;

v’ the backend system, responsible for the synchronization of multimedia contents (texts,
audio, video, models, colors, general graphics, remote notifications, news etc.);

v’ the native AR-App, installed on the user's device, responsible for the notification

processes, content delivery, sensor management, navigation, and 3D simulation of the
routes;



Main features

Thanks to an integrated system of functions (Augmented
Reality, iBeacon sensors, GPS, etc), the App delivers ITA /
ENG contents about the neighboring points of interest
automatically through a proximity marker recognition
system with inclusion / exclusion logics.

The integrated audio guide, contactless use and online /
offline content management make it unique and

inclusive.
GPS iBEACON AR TOUCHLESS INCLUSIVE ON/OFFLINE
r_] =N
% @) ‘@ D -
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Aim of the platform

The purpose of the designed application is to integrate the historical-cultural,
naturalistic-environmental heritage to facilitate tourist use, improve the
attractiveness of a territory and increase competitiveness on the market.

How?

By creating an advanced outdoor guide, which can provide the visitor with all
the main textual, auditory and visual information of the cultural itineraries of
the city he is visiting and which at the same time proposes a different and more
curious route for the visitor, using at the same time technologies that allow him
to contextualize to the visitor the place he visits (image recognition, AR and
geographical positioning).

Augmented reality allows the enrichment of human sensory perception through

information, generally manipulated and digitally conveyed, which would not be
perceptible with the five senses.
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. Some projects

Todi: redevelopment and ~Arrone: Design and
enhancement of the production of
architectural and historical information material and
/ cultural heritage of the software for the tourist
Temple of Santa Maria and educational use of
della Consolazione for the the Church of San
improvement of its tourist Giovanni Battista

use

EMPIO SANTA MARIA DELLA

N CONSOLAZIONE

ARRONE

Credits Tutorial

I'VIII secolo sotto il ducato longobardo di
Spoleto

Il territorio di Arrone si fregia anche di un
notevole sito di archeologia industriale,
presente nella frazione di Buonacquisto: qui
sorge |'antica miniera di lignite, la cui attivita
@ iniziata nel 1918 ed & proseguita per circa
un quarantennio, attraversando di fatto il
periodo di massima espansione dell'industria
estrattiva-mineraria umbra

na IH arte

TORNA ALL'APPLICAZIONE

Spoleto "museum
connections: between
valleys and mountains,
villages and cities":
creation of an augmented
reality App for the use of
tourist and
environmental attractions

SPOLETSVALNERKA

Connectins  Credits Tutorial

PR - -
180 points 52 augmented
of interest realities

MUDI, the Diffused Museum of the Two
Valleys, is the visiting application of the
"Museum Connections” project, a
synergistic integration of many museums in
the area that have come together to
connect places, historical and artistic assets
and to trace a path real and virtual in which
culture and nature live, where the potential
of the system is enhanced by new
technologies giving new answers to the
ways of cultural enjoyment

It is a way to organize the knowledge and
use of our cultural heritage by proposing a
broader vision enriched by connections that
bring the museum out of the four walls of its
headquarters to discover the surrounding
area.

Perugia: realization
of an urban trekking
app with augmented
reality for the
enhancement and
monitoring of tourist
flows

PERCORSO QUTBOOR

rugi

Il centro di Pertigia
©

Chiesa di San Porta San Chiesa di San
Prospero Giacomo Giovanni di Dio

ed ex carcere
femminile

go] &9

Scansione sensori blutooth e Gps attivi
AR disattivato
La camera si attiva automaticamente ma puoi
cliccare I'icona AR per attivarla manualmente
oppure spostati o consulta la mappa

) |
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Work in progress

Monteleone di Cascia tra spiritualitae ¢_ +anotolia di Narco: Foligno: creation of a
Spoleto: realization natu.ra: redev-elopment Su e gili per le Valli is a network of cultural
of the mine path and mc.:rf.a?se In graphic and audio novel| attractions through
and development accessibility of routes ¢ . hildren to tell the creation of

of an App to for the development of cultural and thematic
support tourists / sustainable outdoor itineraries

hikers tourism

stories about the
nature of the Valnerina

INIZIA UNA NUOVA ESPERIENZA

info Crodits Tutorial

Monteleone di Spoleto
Il borgo di Monteleone di Spoleto
sorge su un poggio che domina la

Divina Foligno consente la visita del
territorio folignate, dei luoghi simbolo, dei
beni storici e artistici, per tracciare un
percorso reale e virtuale nel quale vivono

Sitografia

Audioguida

valle del fiume Corno, in un'ampia Voce narrante: Mirko Revoyera

della citta, un'esperienza di
dalle nuove tecnologie e dalle

conca collinare coronata da N -
Su e giu per le valli é realizzato da

Int.Geo.Mod. srl ( )
Powered with by-way™

ne culturale
e tecnologie digitali e

insediamenti sparsi, e grazie alla sua
posizione geografica ha guadagnato

nei secoli I'appellativo di Leone degli un‘esperienza

culturale pit imme! a e coinvolgente e

Appennini. L'antico borgo, cresciuto
sara agevolato nella fruizione non solo della

intorno al nucleo originario:Con citta ma anche del suo vasto territorio
I'impianto tipico dell'urbanistica
medievale, con il Rinascimento e il
Seicento acquista un prepotente
aspetto cittadino, con palazzi
gentilizi, case e chiese, nel loro
allineamento lungo la via principale
del Corso Vittorio Emanuele Il, che
] R
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n The project (LA

Here a data-science project is
proposed in order to develop
predictive analysis tools on urban
tourist flows. In this sense, the
basic infrastructure is already in
production on large databases,
where the geolocated points of
interest and the corresponding
metadata are accessible in a
pseudo-standardized form

and provide the basic elements
for the operation of the tourist
access application developed by s MREREL (82
the SME Int.Geo.Mod. srl. el - ,




Methodology

e

It is intended, as a starting point for the proposed project, to add a user profiling
component to the applications created, according to the anonymization criteria

provided for by the law on privacy and access limits.

By crossing geo-referenced data,
frequencies of use and profile data, it
will be possible to create an enlarged
reference database for a high-level
analysis capable of interpreting tourist
flows on a predictive basis.

It will therefore be possible to create
specific metrics that can direct flows
according to external constraints such
as, degree of accessibility of the
particular point of interest, level of
crowding, specificity of the user,
events of particular interest or other.
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Actions

It is possible to identify a 3-stage development of the project:

1) the analysis of the state of the art and the small-scale preparation of "data
mining" tools for the interpretation of the heterogeneous amount of data
available. The approach based on the "clustering method" (Xia, Jianhong (Cecilia)
& Ciesielski, Vic & Arrowsmith, Colin. (2005). Data mining of tourists spatio-
temporal movement patterns: A case study on Phillip Island) will be investigated
and adapted the peculiarity of the application discussed;

2) creation of the production infrastructure in which to carry out the analysis of
flow patterns on a large scale and provision of feedback tools based on the
correlation between flows, availability of local services and commercial segments;

3) discovery of tourism potential, through semiotic analysis of user profiles with
predictive tools of data science (learning models based on neural networks, the
so-called "machine learning").
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Aim of project

In the final phase of the project, study the unexpressed tourist potential
in order to enhance the marketing strategies of a place or a particular
point of interest, even on a personalized basis

(Arefieva, V., Egger, R., & Yu, J. (2021). A machine learning approach to
cluster destination image on Instagram. Tourism Management, 85,
104318)

» addressing the user and improving the use of the application itself
and the promoted goods;

» improve its product and provide the client with an important
decision-making tool in the field of tourism marketing;

» predict scenarios, follow changes in behavior and implement
appropriate market decision-making strategies.
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Thanks

Int.Geo.Mod. Srl
Integrated Geologic Modeling
From science to Business and Education

Address: Via Mario Angeloni 80/b
06124 Perugia - Italy

E-Mail: e.mazzella@intgeomod.com

Website: www.intgeomod.com

Facebook: www.facebook.com/intgeomod/
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