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Il ‘Vicinato del Mondo’

Matera. The City of the Past, the City of the Present, the City of the Future.
‘Il Vicinato del Mondo’

957

Ignacio Cabodevilla-Artieda, Luis Agustin Herndndez, Aurelio Vallespin Muniesa

La Corona de Aragon en Espana e Italia.

Un modelo comun de transformacién de torres musulmanas y normandas
The Crown of Aragon in Spain and Italy.

A Common Prototype for the Transformation of Islamic and Norman Towers

975

Marianna Calia, Antonio Conte, Roberto Pedone, Margherita Tricarico

Forme dell’intreccio per ri-cucire memorie di un antico impianto in Basilicata
Twine Forms to Re-Stitch Memories of an Ancient Plan in Basilicata

995

Flavia Camagni, Marco Fasolo

Tessere di legno per connettere disegni prospettici architettonici

con le scenografie teatrali: rappresentazione di spazi immaginari e spazi illusori
Wooden Tesserae to Connect Architectural Perspective Drawings

with Theatrical Scenographies: Representation of Imaginary and lllusory Spaces

1017

Antonio Camassa, Matteo Flavio Mancini

“Se [...] vi venisse voglia di mutare per un po’ di tempo la forma dell’architettura”.
Il progetto dell'illusione di Andrea Pozzo in tre opere romane

“Se [...] vi venisse voglia di mutare per un po’di tempo la forma dell'architettura”.
The Project of lllusion by Andrea Pozzo in Three Roman Works



1035
Alessandra Capanna, Paola Magnaghi-Delfino, Giampiero Mele, Tullia Norando
The Drawing of an Opera Theatre for Boito’s Competition (1939)

1045

Santi Centineo

Archi-partiture. Sperimentazioni e corrispondenze fisiognomiche
tra notazione musicale e architettura teatrale nel ‘900

Archi-Scores. Physical Experimentation and Correspondence
between Contemporary Musical Notation and Theatre Architecture

1063

Francesco Cervellini

Dal Connettere. Note ed esercizi per una

Teoria della Pratica del Disegno della forma visiva

From Connecting. Notes and Exercises

for a Theory of the Practice of Disegno of the Visual Form

1079

Massimiliano Ciammaichella, Gabriella Liva

Immagine originaria e stratificazione di identita mutate
Original Image and Stratification of Mutated Identities

1099

Antonio Conte, Marianna Calia, Roberto Pedone, Anna Lovino,

Mara Manicone, Francesca Sbano

Ri-configurazione di parti ed elementi dell'architettura rurale:

il recinto, la corte e la torre del Yue jiazhuang nel Fujian in Cina
Re-Configuration of Parts and Elements of Rural Architecture:

the Fence, the Court and the Tower of Yue Jiazhuang in Fujian, China

119

Carmela Crescenzi

Mutatis mutandis, architettura e narrazione. L'arte di Guarino Guarini
Mutatis Mutandis, Architecture and Narrative. The Guarino Guarini Skill

1139

Laura Farroni

Connessioni su Palazzo Spada a Roma
Connections on Palazzo Spada in Rome

16l

Paolo Giandebiaggi, Chiara Vernizzi

Gli organismi religiosi nella trasformazione della citta europea:
dal rilievo alla definizione di una identita urbana

Religious Building in the Transformation of the European City:
from Survey to the Definition of an Urban Identity

1183

Gian Marco Girgenti, Claudia Tarantino

Connessioni e stratificazioni della forma urbana.

Le tracce degli anfiteatri romani e le loro risignificazioni
Connections and Stratifications of the Urban Shape.

The Traces of the Roman Anphitheaters in Their Metamorphoses

1205

Pablo Jeremias Juan Gutiérrez

Ideas reversibles, dibujos irreversibles. El tiempo como conector,

en el dibujo de arquitectura, entre la mano que dibuja y el ojo que lee
Reversible Ideas, Irreversible Drawings. Time as a Connector
between the Hand that Draws and the Eye that Reads

1221

Cornelie Leopold

Geometrische Transformationen als Entwurfsmethodik
Geometric Transformations as Design Methodology

1241

Sofia Menconero

Un Ponte magnifico tra immaginazione e immagine:
connessioni tra disegno e pensiero nell’arte piranesiana

A Ponte magnifico between Imagination and Image:
Connections between Drawing and Thought in Piranesian Art

1265

Vincenzo Moschetti

Destiny (not Allegory): Re-Designing Samona’s Mediterranean.
An (im)Possible Mapping between the ‘Masseria’ and the House

1276

Caterina Palestini

Connessioni spazio_forma_struttura. Le teorie dell’abitare di Luigi Moretti,
analisi e riconfigurazioni del quartiere Decima a Roma

Connections Space_Shape_Structure. Luigi Moretti’s Theories of Living,
Analysis and Reconfigurations of the Decima District in Rome

1296

Roberto Pedone

Architettura provvisionale e saperi artigianali per nuove forme dell’abitare
Provisional Architecture and Artisanal Knowledge for New Forms of Living

1310

Giulia Pettoello

Disegno e geometria: un itinerario creativo per la progettazione
di textures e patterns

Drawing and Geometry: a Creative Itinerary for Designing
Textures and Patterns

1330

Chiara Pietropaolo

Turris Babel inside. Il disvelamento della materia tra frammento e rottura

Turris Babel Inside. The Unravelling of Matter between Fragment and Breakage

1356
Simone Porro
Music as an Inspiration Source for Architectural Forms through Unreal Engine

1363

Giorgia Potesta

Conoscenza e rappresentazione del patrimonio storico costruito in ambiente BIM.
Ciriticita e possibili metodologie applicative

Knowledge and Representation of Cultural Heritage in a BIM Environment.
Ciritical Issues and Possible Application Methodologies

1385

Luca Ribichini, Lorenzo Tarquini, Mario Ciamba, lvan Valcerca, Massimiliano Mastracci
Genesi di una forma tra idea, geometria e materia, Francesco Berarducci.
Analisi della Chiesa di San Valentino al Villaggio Olimpico

Genesis of a Form: Idea, Geometry and Matter. Francesco Berarducci.
Analysis of the Church of St. Valentine, Olympic Village, Rome

1411

Gabriele Rossi, Francesca Sisci

| calvari salentini. Analisi grafica e documentazione

The Salento’s Calvaries. Graphical Analysis and Documentation

1425

Nicolas Turchi

Retention and Protention Methodology:

Edmund Husserl’s Phenomenology as a Multidimensional Design Approach

1434

Michele Valentino

Disegno ambiguo e sagace
Ambigous and Sagace Drawing

1450

Starlight Vattano

Manifesti e bozzetti di scena: la danza come metafora del corpo
Posters and Stage Sketches: Dance as a Metaphor for the Body

1466

Marta Zerbini

L'impronta della dinamica storica dell'insediamento di frontiera:
'Epte in Normandia, Francia

The Traces of Historical Dynamics in a Border Settlement:

the Study of Epte River in Normandy, France

MNEMOSINE la costruzione della memoria
MNEMOSYNE the construction of memory

1486

Fabrizio Agnello, Laura Barrale

Riannodare il passato e il presente con la restituzione prospettica:
ricostruzione della perduta chiesa delle Stimmate di Palermo da foto d’archivio
Weaving Past and Present with the Help of Perspective Restitution:
Reconstruction of the Gone Stimmate Church of Palermo from Period Photos

1510

Damiano Antonino Angelo Aiello, Cettina Santagati

Preservare la memoria: dal rilievo digitale alla realta virtuale
per la conservazione del patrimonio naturale a rischio
Preserving Memory: from Digital Survey to Virtual Reality
for the Conservation of Natural Heritage at Risk

1528

Giuseppe Amoruso, Polina Mironenko

Memory as a Common Asset.

Algorithmic Generative Representations for the Reconstruction
of the Community Identity after the Earthquake

1538

Sara Antinozzi, Diego Ronchi, Salvatore Barba

Macro e micro fotogrammetria per la virtualizzazione

della laminetta orfica (V-IV a.C.) del Museo Nazionale di Vibo Valentia
Macro and Micro Photogrammetry for the Virtualization

of the Orphic Foil (V-IV B.C.) of National Museum of Vibo Valentia

1556

Giuseppe Antuono, Valeria Cera, Vincenzo Cirillo, Emanuela Lanzara
ex-caV/ARe. Ibridazioni digitali per la ri-presentazione

delle cave campane

ex-caV/ARe. Digital Hybrids to Re-Present

Campanian Caves&Quarries

1578

Adriana Arena

Il percorso del Disegno a Messina: dal Collegio di Belle Arti

al Dipartimento di Ingegneria. Resoconto di una mostra

The Path of Drawing in Messina: from the College of Fine Arts
to the Engineering Department. Report of an Exhibition

1598

Alessandra Avella, Nicola Pisacane, Pasquale Argenziano

Il disegno della citta rinascimentale dalle illustrazioni del De Nola
ai dati cartografici contemporanei

The Drawing of the Renaissance City from De Nola’s Tables

to Contemporary Cartographical Data



1622

Fabrizio Avella

Il secondo concorso per il Parlamento di Ernesto Basile.
Analisi e ricostruzione congetturale

The Second Competition for the Parliament of Ernesto Basile.
Analysis and Congectural Reconstruction

1644

Marcello Balzani, Martina Suppa

Una metodologia integrata per la documentazione e rappresentazione
dei teatri emiliani danneggiati dal sisma del 2012

An Integrated Methodology for the Documentation and Representation
of the Emilia-Romagna Damaged Theatres by the 2012 Earthquake

1660

Fabrizio Banfi, Daniela Oreni, Jacopo Alberto Bonini
L’Arco della Pace di Milano e la sua memoria storica:
dal rilievo 3D e HBIM alla mixed reality (VR-AR)

The Arch of Peace of Milan and its Historic Memory:
from 3D Survey and HBIM to Mixed Reality (VR-AR)

1678

Roberto Barni, Carlo Bianchini, Carlo Inglese

Il duomo di Orvieto. Rilievo integrato e modellazione

The Cathedral of Orvieto. Integrated Survey and Modeling

1700

Carlo Battini, Valeria d’Aquino

Digitalizzazione e comunicazione di un manufatto storico-archeologico.
Il caso studio di una maiolica fiorentina del Quattrocento

Digitization and Communication of a Historical-Archaeological Artefact.
The Case Study of a Fifteenth-Century Florentine Majolica

1720

Rachele Angela Bernardello, Isabella Friso, Giulia Piccinin

Tecnologie immersive per la valorizzazione del patrimonio storico.

| modelli digitali della Scuola del Carmine

Immersive Technologies for the Valorizzation of Historical Heritage.
The Scuola del Carmine’s Digital Models

1740

Carlo Bianchini, Marika Griffo

Digital synapsis: dati, informazioni e modelli in connessione
Digital Synapsis: Data, Information, Models in Connection

1760

Carlo Bianchini, Alessandro Viscogliosi, Francesca Cicinelli Andrea Gallo
La costruzione scientifica della memoria:

il caso della nuova antica citta di Ninfa

The Scientific Construction of Memory:

the Case of the New Ancient City of Ninfa

1778

Stefano Brusaporci, Alessandra Tata, Mario Centofanti

Tecnologie avanzate per la rappresentazione dell’apparecchiatura costruttiva
storica: HBIM e il rinnovarsi di un’istanza

Advanced Technologies for the Representation of Historical Construction
Systems: HBIM and the Renewal of an Instance

1800

Nicoletta Campofiorito, Cettina Santagati

Riconnettere presente e passato: la ricostruzione virtuale
delle cucine del monastero dei Benedettini a Catania
Reconnecting Present and Past: the Virtual Reconstruction
of the Kitchens of the Benedictine Monastery in Catania

1820

Cristina Candito, Alexandra Castro, Alessandro Meloni
Rappresentazione, percezione e wayfinding.
L’architettura per l'universita del passato e del presente
Representation, Perception and Wayfinding.

University Architecture of the Past and Present

1842

Mirco Cannella

La perduta Chiesa dell’Annunziata presso Porta san Giorgio a Palermo:
ipotesi e ricostruzioni virtuali

The Lost Church of the Annunziata at Porta San Giorgio in Palermo:
Hypotheses and Virtual Reconstructions

1860

Mara Capone, Emanuela Lanzara

Simulare per RI_Connettere. VR per i disturbi dello spettro autistico
Simulation for RE_Connecting. VR for Autism Spectrum Disorders

1880

Fabiana Carbonari, Emanuela Chiavoni, Giulia Pettoello, Francesca Porfiri, Maria Belén Trivi
Progetto e memoria. Connessioni e trame grafiche

per il Museo di Scienze Naturali di La Plata

Project and Memory. Drawings and Relationships

for the Museum of Natural Sciences in La Plata

1902

Alessio Cardaci, Sereno Innocenti

Dal faro per il mare al pozzo per il cielo: la chiesa di Santa Croce a Bergamo
nella memoria di Santa Maria della Grotta a Messina

From the Lighthouse to the Sea to Well for the Sky: the Church of Santa Croce

in Bergamo in the Memory of Santa Maria Della Grotta

1924

Valentina Castagnolo, Giovanni Cucci,Anna Christiana Maiorano

Il padiglione pugliese all’Esposizione di Roma.

Connessioni geografiche e temporali in un’architettura effimera

The Apulian Pavilion at the Rome Exposition.

Geographic and Temporal Connections in an Ephemeral Architecture

1938

Antonello Cerbone, Saverio D'Auria

Strategie per la valorizzazione di architetture monastiche.
Il caso della Badia di Pattano nel Cilento

Strategies for the Valorisation of Monastic Architectures.
The Case of the Badia of Pattano in Cilento

1958

Federico Cioli,Ylenia Ricci

L'officina profumo-farmaceutica di Santa Maria Novella.
Dalla nuvola di punti alla realta virtuale

L’Officina Profumo-Farmaceutica di Santa Maria Novella.
From the Point Cloud to the Virtual Reality

1974

Paolo Clini, Ramona Quattrini, Renato Angeloni, Mirco D’Alessio, Laura Lanari
La Pinacoteca Civica F. Podesti di Ancona:

un laboratorio didattico per la digitalizzazione del Patrimonio

The Civic Art Gallery of Ancona:

an Educational Laboratory for the Digitization of Cultural Heritage

1994

Luigi Corniello

Connessioni religiose su isola a scopo turistico

Religious Connections on the Island for Tourist Purposes

2012

Anastasia Cottini, Roberta Ferretti

Rilievo digitale integrato e documentazione delle quadrature all'interno
della chiesa di Santa Teresa a Piacenza

Integrated Digital Survey and Documentation of the Quadrature Paintings
in the Santa Teresa Church in Piacenza

2030

Salvatore Damiano

Rappresentare le connessioni mai nate:

il progetto di Luigi Moretti per la Casa del Balilla di Messina
Representing the Connections Never Generated:

Luigi Moretti’s Project for the Casa del Balilla in Messina

2058

Raffaella De Marco, Anna Dell Amico

Connettere il territorio tra patrimonio e informazione:
banche dati e modelli per le Cultural Heritage Routes
Connecting the Territory between Heritage and Information:
Databases and Models for the Cultural Heritage Routes

2078

Massimo De Paoli, Luca Ercolin

Il complesso ligneo dell’abbazia di Rodengo:
il leggio di fra Raffaele

The Wooden Complex of Rodengo Abbey:
the Bookstand of Friar Raffaele

2098

Eleonora Di Mauro

Forte Avalos: tra memoria e oblio, un disegno per ricordare
Fort Avalos: Memory and Oblivion, a Drawing to Remember

2118

Maria Linda Falcidieno, Massimo Malagugini, Ruggero Torti

La comunicazione visiva nell’era digitale, tra diffusione e formazione

Visual Communication in the Digital Age, between Diffusion and Educational

2142

Stefano Fasolini, vana Passamani, Nicola Ghidinelli, Andrea Pasini

La storia a portata di mano per ri-costruire la memoria di una comunita
History at Your Doorstep Acknowledging the Legacy of a Community

2162

Carla Ferreyra, Wendy Mejia Cabezas, Massimo Leserri

Levantamiento integrado para la documentacion de arquitecturas historicas
con influencia italiana en Colombia

Integrated Surveying Techniques for the Documentation of Historical
Architectures with Italian Influence in Colombia

2182

Riccardo Florio, Raffaele Catuogno, Teresa Della Corte, Veronica Marino,

Antonia Valeria Dilauro

Architettura archeologia per il rilievo integrato, il caso esemplare di Cuma:
le Terme del Foro

Archeology Architecture for the Integrated Survey, the Exemplary Case
of Cuma: the Foro Thermal Baths

2204

Francesca Galasso

La realta virtuale per il racconto dell’Archeologia.

Bedriacum 3D: il disegno per la narrazione di un vicus interrato
Virtual Reality for the Discovery of Archaeology.

Bedriacum 3D: Drawing for the Narration of a Buried Vicus



2224

Mariateresa Galizia, Graziana D’Agostino, Raissa Garozzo, Federico Mario La Russa
Connessioni tra museo/archivi e citta: strategie digitali per la valorizzazione

e comunicazione del fondo Fichera del Museo della Rappresentazione
Museum/Archives and City Connections: Digital Strategies for the Valorization
and Divulgation of the Fichera Archive of the Museo della Rappresentazione

2242

Juan Francisco Garcia Nofuentes, Roser Martinez Ramos e lruela
El paisaje. Mimesis, arte y arquitectura

Landscape. Mimesis, Art and Architecture

2256

Vincenza Garofalo, Elisa Azzurra Conigliaro, Alessia Tzimas
Rappresentazioni tattili

Tactile Representations

2276

Carlo Giannattasio

Connessioni digitali per la salvaguardia dell’architettura di pregio
Digital Connections for the Preservation of Valuable Architecture

2292

Maria Pompeiana larossi, Cecilia Santacroce

Il legato dei legami. Le sedi storiche dell'associazionismo italiano a Buenos Aires
Legacy of Links. The Historical Headquarters of Italian Associationism

in Buenos Aires

2312

Carlo Inglese, Emanuele Gallotta, Luca James Senatore, Guglielmo Villa
Operazioni di acquisizione massiva su componenti di matrice transalpina
nell'architettura duecentesca del basso Lazio

Massive Survey of Transalpine Matrix Components in the 13th Century
Architecture of Southern Lazio

2328

Domenico lovane, Rosina laderosa

La rappresentazione digitale per la documentazione e I'investigazione:
il caso studio del monumento garibaldino ai Ponti della Valle

The Digital Representation for Documentation and Investigation:

the Case Study of the Garibaldi Monument at the Ponti della Valle

2344

Giulia Lazzari

| Varchi della memoria. La documentazione dei portali del villaggio Rehové (Albania)
The Gate of Memory. The Documentation of the Village of Rehové (Albania)

2360

Marco Limongiello, Lucas Gujski, Cristiano Benedetto De Vita

Analysis of RGB Images to Enhance Archaeological Cropmark Detection:
the Case Study of Nuceriola, Italy

2369

Cecilia Maria Roberta Luschi, Laura Aiello

La ricostruzione storica della citta attraverso I'iconografia urbana.

Il caso studio di San Giovanni d’Acri

The Historical Reconstruction of the City through Urban Iconography.
The Case Study of St. John of Acre

2383

Francesco Maggio, Chiara La Rosa

Disegnare il mutevole.

Il concorso per il grattacielo Peugeot di Maurizio Sacripanti
Drawing the Changeable.

The Competition for the Peugeot Skyscraper of Maurizio Sacripanti

2405

Valeria Marzocchella, Maurizio Perticarini

New Technologies of Cultural Regeneration.

An Exemple of Sanfelice Staircase as a Place of Comunication

2414

Marco Medici, Federico Ferrari

Rilievo e documentazione del museo Tesla a Zagabria per la valorizzazione
mediante applicazioni di AR e VR

Survey and Documentation of the Tesla Museum in Zagreb for the Valorization
through AR and VR Applications

2434

Valeria Menchetelli

Archiviare, ricordare, obliare.

Note sulle connessioni interdisciplinari tra memoria e rappresentazione
Archiving, Remembering, Obliviating.

Notes on Interdisciplinary Connections between Memory and Representation

2458

Manuela Milone

Intentionality of the Design Through the Redesign:
Albanese House by Leone and Culotta

2468

Caterina Morganti, Cecilia Mazzolj, Cristiana Bartolomei,

Dominique Rissolo, Falko Kuester

Preserve the Memory of San Francisco’s Victorian Architecture

2477

Letizia Musaio Somma

L’architettura ferroviaria e le trasformazioni urbane: il caso di Madrid
Railway Architecture and Urban Transformation: the Case of Madrid

2493

Daniela Palomba, Sabrina Acquaviva, Marika Falcone

Connessioni temporali: lettura critica di un progetto in tre tempi
Temporal Connections: Critical Reading of a Project in Three Times

2515

Lia Maria Papa, Pierpaolo D’Agostino

Un processo integrato di conoscenza e visualizzazione.

Il castello della Reggia di Portici

An Integrated Process for Dissemination and Visualization.
The Castle in the Royal Site in Portici

2533

Sandro Parrinello, Silvia La Placa

Ricostruire la memoria dello Stato da Mar attraverso un percorso

di conoscenza, documentazione e disegno

Rebuilding the Memory of the State da Mar through a Path of Knowledge,
Documentation and Drawing

2551

Ivana Passamani, Matteo Pontoglio Emilii

Le torri colombaie nel paesaggio di pianura.

Analisi tipologiche, rilievo architettonico per la conoscenza
The Dovecote Towers in the Po Valley Landscape.
Typological Analysis, Architectural Survey to Knowledge

2571

Anna Lisa Pecora

Virtual Environment for Autism.

Drawing Space for Connection and Inclusion: an Open Debate

2582

Francesca Picchio, Elisabetta Doria, Alessia Miceli

Definizione di banche dati e procedure per la valorizzazione
del Palazzo Centrale dell’Universita di Pavia

Definition of Databases and Procedures for the Valorization
of Central Palace of University of Pavia

2604

Margherita Pulcrano

Modelli digitali interconnessi per ampliare la conoscenza
e migliorare la fruizione del patrimonio costruito

Digital Models Interconnected to Expand Knowledge
and Improve the Use of Cultural Heritage

2622

Paola Puma

La terra del Vello d’oro tra mito e realta storica: Vani through Virtual Heritage,

il rilievo per la valorizzazione dell'archeologia della Colchide

The Land of the Golden Fleece between Myth and Historical Reality:

Vani through Virtual Heritage, the Survey for the Enhancement of Colchis Archaeology

2640

Cristina Renzoni, Elena Eramo
Il rilievo della memoria
The Survey of Memory

2662

Marco Ricciarini, Adelaide Tremori

L'infrastruttura sportiva e I'identita territoriale
Sports Infrastructure and Territorial Identity

2674

Marcello Scalzo

Il Monastero camaldolese degli Angeli e la Rotonda di Brunelleschi:
possibili connessioni

The Monastero Camaldolese degli Angeli and the Rotonda of Brunelleschi:
Possible Connections

2694

Alberto Sdegno, Veronica Riavis

“Una strada fatta sopra dell'acqua”:

genesi e rappresentazione di alcuni ponti palladiani

“A Road Made Above Water”

Genesis and Representation of some Palladian Bridges

2716

Roberta Spallone, Maria Concepcion Lépez Gonzdlez, Marco Vitali
Integrazione di nuove tecnologie di rilevamento e modellazione
per I'analisi dei sistemi voltati a fascioni

Integration of New Survey and Modeling Technologies

Aimed at the Analysis of Banded Vaulted Systems

2736

Francesco Stilo

L’enigma del monastero di Santa Barbara. Tra storia e rappresentazione
Santa Barbara’s Monastery Enigma, between History and Representation

2758

Gaia Lisa Tacchi, Emanuela Chiavoni

Citazioni architettoniche e urbane.

La facciata della casa di Flaminio Ponzio a via Alessandrina
Architectural and Urban Citations.

The Fagade of Flaminio Ponzio’s House in Via Alessandrina

2778

Ana Tagliari, Wilson Florio, Luca Rossato, Felipe Corres Melachos

Visionary Drawings for Weaving Visuals of the City. Roberto Loeb’s Design for the
International Competition for Ideas for the Recovery of the Le Murate Complex



2787

Adriana Trematerra

Reti e nodi nella citta di Berat in Albania

Networks and Connections in the City of Berat in Albania

2803

Francesco Trimboli

La strada come architettura. Le vie colonnate nelle terre di Efeso, Jerash,
Petra e Palmira. Appunti per una rappresentazione

The Street as Architecture. The Colonnaded Streets in the Lands of Ephesus,
Jerash, Petra and Palmyra. Notes for a Representation

2821

llaria Trizio, Francesca Savini, Andrea Ruggieri

Archeologia dell’architettura e rappresentazione digitale:

procedure e strumenti tra connessioni e intersezioni

Archaeology of the Architecture and Digital Representation:
Procedures and Instruments between Connections and Intersections

2843

Pasquale Tunzi

Dualita comunicativa nella raffigurazione di alcuni luoghi naturali
d’Abruzzo presente in atti giudiziari

Duality of Communication in the Depiction of a Number

of Natural Places in Abruzzo Present in Court Documents

2855

Maurizio Unali

Rappresentare significa Connettere. Il caso del Rock Show Design
To Represent Means to Connect. The Case of Rock Show Design

2869

Uliva Velo, Anna Castagnoli, Manuela Incerti

Ubaldo Castagnoli. Dal Gruppo 7 alle architetture per le telecomunicazioni
Ubaldo Castagnoli. From Gruppo 7 to Architectures for Telecommunications

2891

Alessandra Vezzi

Strategie di valorizzazione/rivitalizzazione del patrimonio architettonico storico
armeno. Il caso studio di Arates

Valorization Strategies/Revitalization of the Armenian Historical Architectural
Heritage. The Case Study of Arates

HERMES il racconto dei luoghi e delle cose
HERMES the story of places and things

2907

Barbara Ansaldi

Dentro Il Convito di Erode di Filippo Lippi.

Analisi geometrica e restituzione prospettica dello spazio dipinto
Inside The Feast of Herod by Filippo Lippi.

Geometric Analysis and Perspective Restitution of the Painted Space

2931

Marinella Arena

Connessioni geometriche: per una catalogazione ‘fantastica’ dei pattern bizantini
Geometrical Connections: for a ‘Fantastic’ Cataloguing of Byzantine Patterns

2955

Greta Attademo

Videogame e museo. La rappresentazione dello spazio
come strumento narrativo per il patrimonio culturale
Videogame and Museum. The Spatial Representation
as a Narrative Strategy for the Cultural Heritage

2973

2981

Fabio Bianconi, Marco Filippucci

Digital Draw Connections. La sfida culturale della rappresentazione
della complessita e contraddizioni nel paesaggio

Digital Draw Connections. The Cultural Challenge

of Representing Complexity and Contradictions on the Landscape

3005

Rosario Giovanni Brandolino

Terraforma. Un musubi per lo Stretto disegnato
Terraforma. A Musubi for the Design of the Strait

3025

Camilla Casonato, Gloria Cossa

Landscape Stories. Racconti visuali sul paesaggio del quotidiano
Landscape Stories. Visual Storytelling on the Everyday Landscape

3043

Pilar Chias, Tomds Abad
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Abstract

The specific aim of this research is to assess the spatial quality of a slow mobility route, integrating
two sources of information: the first one based on a quantitative method and the second one focu-
sed on a more qualitative oriented one.The first one is a GIS-based analysis which corresponds to a
‘looking from above’, based on a geographic approach. The second one is based on the ‘street level
approach, that is more perceptive, by using Machine Learning techniques based on Google Street
View images.The distinction of this work from similar research is related to its focus on the outdoors.
The Spatial Quality Index of Slow Routes (SQISR) method allows to compute an index on the base
of a set of heterogeneous indicators, by using GIS mapping techniques. The second method is a pe-
culiar application of Image-Recognition technology based on Machine Learning tools, which analyses
web images. This methodology produces a set of words, which characterizes the spatial components
of the landscape crossed by the route, by arranging the tags into four semantic fields: urban, outdoors,
road and car The applied methodologies give heterogeneous results when valuable elements are far
from route. Results correlate in areas where natural elements are present. Further evolution of this
research will be based on Machine Learning Image Library customization and improved code-based
data acquiring methodology.
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GIS, Machine Learning, slow mobility, Spatial Quality Index.
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Introduction

Nowadays, geo-referred informations and digital services enable a throughout knowledge
of the features of a territory, that can be useful for insider users (such as inhabitants) and
for specific outsider categories (such as tourists). Both populations can therefore produce
flows of data that are stored through the internet and that could be easily shared, answe-
ring to a specific demand of information [Rolando, Scandiffio 2018]. This paper proposes
a study about how to access and use these informations to measure the spatial quality
of places.

The work is experimental and tentative, considering that it is important to define an in-
dex of quality for several reasons:

- to find common criteria to define and assess spatial quality, considering at the same level
both perceptive based approaches (photographs, semantic analysis) and more objective
tools (GIS) and also considering possible diverging criteria used by different actors;

- to create a tool able to grade quality according to users’ defined parameters, useful for
instance to help in choosing a route customized one's needs;

- 1o help decision makers to concentrate resources on those routes that perform better
according to quality performance;

- to encourage confrontation of best practices among local communities, so to improve
good design solutions and an overall spatial quality.

A grading of what is quality can be based on objective data, given through a top-down
procedure and recognized by most (i.e. a monument, a park) as well as on bottom-up
processes, based on personal experience, often influenced by cultural factors (local com-
munities, food, personal interests).

The specific aim of this research is to assess the quality of a slow mobility route, integra-
ting two distinct perceptive approaches, related to different sources of information: the
first one based on a more quantitative method and the second one based on a more
qualitative oriented one:

- the first is the one that we could define as “looking from above”, based on a geographic
approach, processing geographic data with GIS analysis and mapping tools and starting
from a distant abstract observation point;

- the second is so called “moving through”, based on direct experience and, therefore on
a more perceptive approach, using machine learning techniques based on images taken
from Google Street view, Mapillary or directly from users.

Literature review of related works

A recent paper about the automated analysis of images’ content [Zhang, Zhou, Ratti
2019] proposes a data-driven method to explore the place-informative scenes, by em-
ploying deep convolutional neural network to identify and select the features of a place,
starting from its image appearance, automatically from a massive dataset of photos. The
visual cues of each place are identified as the most place-informative elements, so to
distinguish a selected area from others: landmarks, historical architectures, religious sites
etc. along with some unusual natural landscapes. More than 2 million social media photos
from 18 cities worldwide have been considered, so to simulate a “moving through” per-
ceptive-based experience. Eventually the authors foresee a future research development,
to seek connections between visual features and the culture, geography and historical
evolution of a city or a landscape.

The same research group with other authors [Zhang, Zhou, Liu et al. 2018] proposes a
similar data-driven machine learning approach, better adapted to measure how people
perceive a place in a large-scale urban region. Specifically, a deep learning model, which
has been trained on millions of human ratings of street-level imagery, was used to predict
human perceptions of a street view image. This model can help to map the distribution of
the city-wide human perception for a new urban region. From the 150 object categories
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segmented from the street view images (again, according to a ‘moving through' approa-
ch), various objects were identified as being positively or negatively correlated with six
perceptual indicators. The results take researchers and urban planners closer to under
standing the interactions of the place sentiments and semantics.

Another group of researchers [Srivastava, Lobry, Tuia et al. 2018] suggest using a machine
learning approach based on deep learning so to produce land-use maps directly from
both the pictures available from Google Street View and OpenStreetMap annotations.
Because of the large availability of these two data sources, the proposed approach is sca-
lable to any place and presents the possibility of frequent updates of the resulting map. As
base information, the features extracted from single pictures around the object of interest
are issued from pre-trained convolutional neural networks. As a result, a machine learning
method predicts land-use at the urban-object level, using freely available place based
photographies (Google Street View) and crowdsourced land-use information (Open-
StreetMap), so to finally produce a map that can integrate at the same time a 'moving
through’ and a 'looking from above' approach.

A research aiming at labeling urban land use at pixel level, using high-resolution aerial ima-
ges and ground-level street view images matches both approaches, considering a place
at the same time with a 'looking from above’ and 'moving through’ approach [Cao, Zhu,
Tu, Li 2018]. A deep neural network is used to extract semantic features from sparsely
distributed street view images and to interpolate them in the spatial domain and to ma-
tch the spatial resolution of the aerial images, which are finally fused together through a
deep neural network for classifying land use categories. The method has been tested on a
large publicly available dataset of New York City area.The results show that it is possible
to predict urban land use with relatively high accuracy starting from very high-resolu-
tion overhead images. At the same time, ground-level street view images contain useful
information for land use classification, and the integration of both sources can improve
the pixel-level classification results. The impact of aerial imagery resolution also helps in
understanding changes on land use classification, and the final results indicate that aerial
imagery resolution is positively correlated with classification accuracy, using street view
images mainly to enhance the classification accuracy when the resolution of aerial images
is lower.

A GIS-based method for measuring spatial quality of slow routes

In this section a multi indicators GIS-based method has been applied to a slow mobility
route (the so called Cammino dei Monaci - The Monk’s Route), between Milano and Cor-
te Sant'/Andrea (total length 64 km), with the aim of measuring the spatial quality of the
slow route, by using mapping techniques.The Spatial Quality Index of Slow Routes (SQI-
SR) method is based on a set of heterogeneous indicators (fig. 1), that can be measured
through quantitative GIS operations, based on the processing of spatial entities (points,

MACRO CRITERIA INDICATORS MEASUREMENT UNITS | SCORE
CULTURAL HERITAGE Cultural heritage density Number of cultural heritage [-] 0-1
LANDSCAPE Land use diversity Number of land uses [-1 0-1
Waterways Waterways length [m] 0-1
Vegetation Row of trees length [m] 0-1
Protected areas Parks area percentage [ 0-1
INFRASTRUCTURAL Road connectivity Number of roads intersections [-1 0-1
CONNECTIVITY - — -
Railway and metro connectivity Number of railway and metro [-1 0-1
stations
ROUTE-SPECIFIC FEATURES | Comfort Paved surface percentage [ 0-1
Fig I.Tab!e Qf selected User-frendliness Steepness [m] 0-1
macro criteria and Directness Most direct and current route ratio [ 0-1
indicators.
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Fig. 2. The map shows the
SQISR method applied

to the graded GPS track
of the Monk’s Route,

that highlights the scores
distribution along the
route and the localization
of the selected images for

the analysis with IR system.

The extract of the map
shows the highlighted the
cells with their SQISR sco-
res, corresponding to the
selected images for the

IR analysis, in the stretch
between Chiaravalle and
Viboldone.

lines and surfaces) [Scandiffio 2019a]. The SQISR method allows to compute a score for
each cell (500 m x 500 m), that is crossed by the route, in the scale O-10, that corresponds
to the sum of the measured values for each indicator per each cell [Scandiffio 2019b].
The SQISR method is able to measure the spatial composition of the landscape crossed
by the route, by using a top-down approach, that belongs to the map-making process
(looking from above). On the contrary, assuming that human perception is related to a
street-level point of view (moving through), the GIS-based approach needs to be inte-
grated with the Machine Learning (ML) system, with the aim of obtaining a more exhau-
stive method for a deeper investigation of this issue. In the current case study the SQISR
method has been used to select the most significant images along the whole route, so
that they could be representative of the main spatial features of each cell, with the aim to
understand whether ML systems could have eventually lead to similar results. Two diffe-
rent tests have been carried out; in the first step, |6 images along the whole route (Milano
- Corte Sant'/Andrea 64 km) have been selected, by considering points of interest (cultu-
ral heritage hotspot, urban settlements and landmarks), but also those open spaces, that
seem to reveal a level of uncertainty in the score definition. In the second step, |5 images
have been selected by analysing |5 consecutive route-cells (stretch between Chiaravalle,
Civesio andViboldone 6 km long), with the aim to investigate possible correlations betwe-
en the SQISR method and the ML system, in a continuous sequence of environments
(fig.2). The graph shows the variation of SQISR scores in the stretch between Chiaravalle,
Civesio andViboldone, 6 km long (fig.3). The best scores correspond to the places, where
all indicators are represented by values that are higher than the average, and the spatial
composition of the landscape reveals the presence of many components (e.g. both in the
Chiaravalle and Viboldone cells there are: cultural heritage density, land use diversity, rows
of trees, waterways, protected area). On the other hand the worst scores correspond to
the places with uniform/poor spatial composition (e.g. Civesio industrial area), where no
considerable landscape components concur to make a pleasant image
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Fig. 3. Graph of the
SQISR scores, applied

to the stretch between
Chiaravalle, Civesio and
Viboldone. The Graph
shows the variation of the
spatial quality cell by cell,
and the composition of
each score, in relation to
the indicators distribution.
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Using Machine Learning technology for measuring the spatial quality

To integrate the SQISR method, an additional cognitive method has been added. The
experimentation is still in progress, but first tentative results are worth to be shared.
This method is based on the recognition of the elements present on the territory star
ting from a photographic database widely distributed as Google Street View (GSV), that
nowadays represent a big source of information, able to describe whatever place in the
world.

The distinction of this work from similar researches - which identify and select the fe-
atures of urban environment [Zhang, Zhou, Ratti 2019] and [Srivastava, Lobry, Tuia, Var-
gas-Mufioz 2018]) — is its focus on the outdoors. The images produced by the GSV
database are imported into an ML system that recognizes which elements are present in
each frame. These must have already been previously acquired by the system through a
training procedure that is carried out with a peculiar Machine Learning (ML) process. This
procedure carries out a software training through the acquisition of a large number of
images in which a known element is present. For each known element, it is associated a
label that will be later recognized in an image chosen by the operator.

The most sophisticated ML engines are equipped with automated procedures that detect
text, faces, dominant colours, landmarks and labels (tags) of the objects portrayed in the
figure. This last procedure is the one used for the recognition of the elements useful for
the study and evaluation of the spatial components.When an image taken from the GSV
archive has been inserted, the system proceeds to list the percentage probability that
an element present in the ML engine database coincides with an element present in the
inserted photo. When the recognition procedure has been completed the software pro-
duces a list of words and the percentage probability of coincidence.The next step was to
aggregate the words into five main semantic fields: road, urban, outdoor, vehicle, heritage
within which the tags produced by the ML software engine are included. |6 images ex-
tracted from the GSV were sampled and selected in significant locations along the route,
(fig. 4) according to the scores of the SQISR method. These raster files are orientated
according to a front view, orthogonal to the route direction. The choice to have neutral
orientation images is fundamental for the system to work automatically. For each image
the ML engine produces a certain number of tags, which are inserted in the respective
semantic fields. Finally, the occurrences of each single category are counted and inser-
ted in a histogram that highlights the peculiarities of each shooting area. Three different
ML engines were tested, respectively Imagga, Amazon Rekognition and AutoML Vision
of Google Cloud Vision with different results in terms of precision, but homogeneous as
regards the method of producing the results. The three ML engines have been used in test
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Fig. 4. Comparison

table between Image
Recognition and SQISR
method. Monk’s Route
between Milano and
Corte Sant’Andrea.
Images selected along the
whole route, 64 km long.
ML score is obtained by
adding the word count
belonging to urban and
outdoor semantic fields,
reduced by the word
count of road and car.

mode. Further research development is currently exploring how to automate the whole
process, by writing a proper code in Python to manage APl (Application programming
interface). At this stage of the research, the ML engines have provided a large set of tags,
with large margins of overlap between the used software. After several experimentations
of the three ML engines on the two samples of analyzed territory, (figs. 4, 5), some initial
considerations can be drawn; final results have been acquired from Google Autovision
because of a higher level of accuracy.
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Fig. 5. Comparison table

between Image Recogni-
tion and SQISR method.

Monk's Route between
Chiaravalle, Civesio
and Viboldone. Images
selected along a route
selection of 6 km.

The first outcome is the constant presence of the tag ‘road’, intuitively present in each
sample; therefore this word is considered as a background noise not significant to cha-
racterize the route. The second consideration is the difficulty of the system to recognize
the words belonging to the semantic field defined as heritage. This is implicitly connected
with the image procurement methodology. Using only frontal images with respect to
the direction of the route, it is difficult for the ML system to perceive elements of ar-
chitectural heritage, which only become evident by rotating the point of view. A partial
experimentation in this sense has been made, inserting in the ML engine a set of spherical
images, with a wider field of view, but the deformation induced by the type of photo has
made it difficult to recognize, providing a very limited accuracy. A further experimenta-
tion was carried out by selecting three images from the same point of view, the first one
frontal and the two lateral ones with 90 degrees rotation around the vertical axis, but the
recognition did not lead to optimal results.

A next development of the methodology, will use a range of several images from the
same point of view, optimizing the rotation angle of the GSV camera around a vertical
axis, leaving the rotation around a horizontal axis unchanged, so to avoid the inclusion of
a portion of sky that is not significant for recognition purposes.

The procedure proved to be efficient for the recognition of green elements, both for
artificial and natural ones, as the shots taken in non-urbanized areas showed a clear
prevalence of tags related to the outdoor semantic field. Intuitively, urban centres where
clearly recognized, because a majority of urban elements were detected. For industrial
areas, such as Civesio, on the other hand, an important share of road and vehicle elements
can be found, which characterize the low spatial quality of the route.
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Conclusions

This paper has shown a work-step of an ongoing research that aims at integrating GIS
and ML based methods for measuring spatial quality of slow routes. Many aspects of
the research are still to acquire better definition. So far, the applied methodologies give
heterogeneous results, especially when valuable elements (mainly from the heritage) are
not as well directly visible in photos taken along a defined route that is crossing the same
territory. At the same time, using ML tools, when the same spatial elements cannot be
detected with the expected level of precision, results can finally be meaningless. From the
conducted experimentations, results seem to be promising and both approaches corre-
late well mainly in areas where natural elements are present. The GIS analysis therefore
seems to be indispensable to detect all the landscape elements that are not visible from
the GSV images, thanks to the top-down approach of the GIS method.

Another problem that should be solved is the detection of elements belonging to the cul-
tural heritage, that often don't show a clear visual character. In these cases, a further inte-
gration with semantic analysis, for instance taken from social networks, should be applied.
Further evolution of this research will be based on Machine Learning Image Library cu-
stomization and improved code-based data acquiring methodology, that could ensure a
better integration between the two systems. A step forward will be included with the
application of semantic segmentation technology to spatially quantify the presence of
single elements in the whole image.
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