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sioni sui disegni di progetto di Francesco Cellini

On the beauty of images for the narration of architectural thought. Reflections
on Francesco Cellini’s project drawings

628

Giuseppe Fortunato, Antonio Agostino Zappani

La colonna del tempio di Hera Lacinia presso Crotone tra vecchie e nuove re-
stituzioni

The column of the temple of Hera Lacinia near Crotone between old and new
restitutions

648

Martina Gargiulo, Davide Carleo, Giovanni Ciampi, Michelangelo Scorpio, Luigi Corniello,
Pilar Chias Navarro

Il Jardines El Capricho a Madrid. Dall’analisi delle fonti d’archivio

al rilievo fotogrammetrico

The Jardines El Capricho in Madrid. From the analysis of archival sources

to the photogrammetric survey

662

Raissa Garozzo, Cettina Santagati

A graphical analysis of a skewed arched-masonry bridge along the Circumetnea
railway track

672

Gian Marco Girgenti, Caterina Prinzivalli

The project for the “Galleria Oretea” by Giuseppe Damiani Almeyda and other
unbuilt “passages” in Palermo

682

Maria Pompeiana larossi, Cecilia Santacroce

Continuita dell'imprinting boitiano del disegno come educazione al progetto al
Politecnico di Milano

Continuity of the Boitian imprinting of drawing as project education at the Po-
litecnico di Milano

700

Manuela Incerti

La proiezione centrale come sistema di tracciamento sulle pseudo-cupole delV secolo
The central projection as a tracing system on the fifth century pseudo-domes

720

Carlo Inglese, Roberto Barni, Marika Griffo, Manuela Gianandrea, Serena Romano Gosetti
di Sturmeck, Guglielmo Villa

La basilica inferiore di San Crisogono: lettura morfometrica di un’architettura
stratificata

San Crisogono’s Basilica: a morphometric reading of layered architecture

736

Carlo Inglese, Simone Lucchetti

Iconografia e modelli digitali per una lettura critica del mausoleo di Cecilia Metellaa Roma
Iconography and digital models for a critical reading of the mausoleum of Cecilia
Metella in Rome

754

Pedro Anténio Janeiro, Fabiana Guerriero
Representagoes iconicas entre desenho e objectos
Iconic representations between drawing and objects

770
Pedro Anténio Janeiro, Dulce Lougdo, Gisele Melo De Carvalho
Image and classicism in housing social life spaces in Recife, Brasil

776

Francesco Maggio, Natalia Reginella

Le grafie e le visioni in Oltremare di Umberto Di Segni

The graphics and visions in Oltremare by Umberto Di Segni

796

Francesco Maglioccola, Simona Scandurra

Testimonianze di cultura orientale a Napoli: la pagoda della villa Doria d’Angri
Examples of oriental culture in Naples: the pagoda of Villa Doria d’Angri

8l6

Carlos L. Marcos

Ideation, representation and notation. The process of architectural design as a
dialogue between the architect and architecture mediated through drawing

825

Maria Martone, Alessandra Marina Giugliano

La digitalizzazione di un percorso conoscitivo.Via del Parco Margherita a Napoli
The digitization of a cognitive path.Via del Parco Margherita in Naples

847

Isaac Mendoza Rodriguez

Algunos proyectos de los afnos setenta de J. L. Linazasoro: el uso de la linea para
definir el espacio, la forma y la materialidad

Some projects of the seventies of J. L. Linazasoro: the use of the line to define
space, form and materiality

863

Sonia Mollica

La normalizzazione iconografica della pittura vascolare per I'insegnamento.

Il cratere attico del Pittore di Providence

The iconographic normalization of vase painting for teaching.The Attic crater of
the Providence Painter

88l

Sandro Parrinello, Anna Dell’Amico, Francesca Galasso

Arsinoe 3D. La narrazione digitale di uno scavo archeologico

Arsinoe 3D.A project for the digital narration of an archaeological excavation

903

Roberto Pedone, Rossella Laera

Le pratiche di design e la rappresentazione del benessere nella dimensione uma-
na dello spazio domestico

Design practices and the representation of well-being in the human dimension
of the domestic space

917

Assunta Pelliccio, Marco Saccucci, Virginia Miele

The graphic sign for historical narration of architecture.
The fortifications of the LiriValley

926

Valeria Piras

Rappresentazione dei modelli pedagogici del design, uno strumento di analisi critica
Representation of design pedagogical models, a tool for critical analysis

942

Manuela Piscitelli

Le illustrazioni dei bestiari medievali. Simboli e codici iconografici

The illustrations of medieval bestiaries. Symbols and iconographic codes



962

Matteo Pontoglio Emilii, Stefano Fasolini, Giuseppe Contessa

Il volto settecentesco del territorio bresciano: il barocco classicista della famiglia
Marchetti

The eighteenth-century face of the Brescia area: the classicist baroque of the
Marchetti family

980

Marta Quintilla Castdn, Luis Agustin Herndndez

Repositorio grifico digital de la Iglesia de Santa Maria de Tobed
Digital graphic repository of the Church of Santa Maria de Tobed

998

Marta Alonso Rodriguez, Marta Garcia Garcia, Raquel Alvarez Arce, Noelia Galvdn Desvaux
Mackintosh, Bayer y los Eames: didlogos entre tipografia y arquitectura
Mackintosh, Bayer and the Eames: dialogues between typography and architecture

1012

Luca Rossato, Tejas Chauhan

Indian historic water structures: graphic studies and analyses to understand the
significance of transition in a traditional stepwell

1022

Luca Rossato, Federica Maietti, Felipe Corres Melachos, Gabriele Giau

Beyond the glass house icons: graphic documentation of the correlations betwe-
en Bo Bardi’s and Johnson’s studios

1033

Adriana Rossi, Umberto Palmieri, Sara Gonizzi Barsanti
Ripresentare il reperto di Hatra

Represent the find of Hatra

1049

Marcello Scalzo

Bernard Villemot: il disegno prima di tutto
Bernard Villemot: drawing first

1067

Simona Scandurra, Valeria Cera

Gli spazi della conservazione del vino: studio e rilievo delle bodegas spagnole
The places of wine conservation: study and survey of Spanish bodegas

1083

Alberto Sdegno, Silvia Masserano, Veronica Riavis

La Citta Nuova di Sant’Elia: ricostruzione e simulazione video di due progetti
per la metropoli del futuro

The Citta Nuova by Sant’Elia: Advanced Simulation of Two Projects

for the Metropolis of Future

1101

Ana Tagliari, Wilson Florio

The representation of the sun in Paulo Mendes da Rocha and Decio Tozzi archi-
tectural drawings

[

Enza Tolla, Giuseppe Damone

Lo studio dell'iconografia urbana nella cartografia regionale lucana tra il XVIIl e il
XIX secolo: appunti e riflessioni

The study of urban iconography in the regional cartography between the XVIII
and the XIX century: notes and reflections

1127

llaria Trizio, Adriana Marra, Francesca Savini

Tracce stratificate sulle murature storiche.Tra interpretazioni e ipotesi ricostruttive
Stratified traces on historic masonries. Interpretations and reconstructive hypothe-
ses

1145

Pasquale Tunzi

Pluralita di argomenti e immagini nel “Repository of Arts” (1809-1829)
Plurality of topics and images in the “Repository of Arts” (1809-1829)

1159

Rita Valenti, Simona Gatto, Emanuela Paternd

Il racconto dei luoghi: indagini storico-rappresentative della facciata della chiesa
di San Matteo a Scicli

The tale of places: historical-representative investigation of St. Matthew’s church
facade in Scicli

1179

Starlight Vattano

La citta della Duplice Visione.Venezia nelle immagini di Raimund Abraham, 1978
The City of the Dual Vision.Venice in the images of Raimund Abraham, 1978

1195

Chiara Vernizzi, Chiara Finizza

Interpretazioni figurative per leggere e rappresentare le forme urbane diVenezia
Figurative interpretations to read and represent the urban forms of Venice

COMUNICARE
COMMUNICATING

1215

Sabrina Acquaviva, Massimiliano Campi, Antonella Di Luggo, Marika Falcone,
Mario Ferrara, Daniela Palomba

Linguaggi e strumenti per indagare, conoscere e comunicare I'architettura
Languages and tools to investigate, know and communicate architecture

1239

Paola Ardizzola, Caterina Palestini

Disegno come dialogo fra arte e architettura. Forma e geometria nell’opera

di Zvi Hecker

Drawing as dialogue between art and architecture. Form and geometry in Zvi
Hecker’s oeuvre

1261

Marcello Balzani, Federica Maietti, Luca Rossato, Dario Rizzi, Martina Suppa
Scenari di reverse processing nel rilievo architettonico da nuvola di punti
Reverse processing scenarios in architectural survey from point cloud

1279

Laura Baratin, Francesca Gasparetto

Di-segnare i muri del tempo e dello spazio. Intorno alla prassi analitico-composi-
tiva delle opere di Oscar Piattella

Di-segnare the walls of time and space.Around the analytical-compositional pra-
xis of Oscar Piattella’s works

1295

Enrica Bistagnino

Pier Paolo Pasolini e Giuseppe Zigaina, testi e immagini per la plaquette “Dov’e
la mia Patria”

Pier Paolo Pasolini and Giuseppe Zigaina, texts and images for the plaquette
“Dov’e la mia Patria”

1311

Maurizio Marco Bocconcino, Ursula Zich, Martino Pavignano

Disegno: letture integrate per l'interpretazione di conoscenze e competenze
pre ingresso al PoliTO

Drawing: integrated readings for the interpretation of pre-entry knowledge
and competences at PoliTO

1345

Cristina Boido, Pia Davico

Raccontare i caratteri di un luogo. Dialoghi tra rappresentazione, rilievo e restauro
Narrating the features of a place. Discussions on representation, surveying and
restoration

1365

Cecilia Bolognesi, Fausta Fiorillo

Virtual reconstruction from scan to VR of architecture and landscape of a monu-
mental park

1374

Alessandro Castellano

Leggi[a]bilita, tra grafica e inclusione
Legi[a]bility, between graphics and inclusion

1386

llenio Celoria

Comporre, inquadrare, comunicare: rappresentazione dell’architettura negli scat-
ti di Basilico, Ghirri e Fontana

Composing, framing, communicating: representation of architecture in the shots
of Basilico, Ghirri and Fontana

1402

Gerardo Maria Cennamo

Semantica del disegno tra evoluzione digitale e codici archetipali
Drawing semantics between digital evolution and archetypal codes

1414

Stefano Chiarenza

Laboratori virtuali: innovazioni digitali per comunicare a distanza
Virtual labs: digital innovations for distance communication

1432

Anastasia Cottini

La documentazione digitale per la comunicazione del Patrimonio Culturale:
il caso dell’Eremo delle Carceri ad Assisi

Digital documentation for the communication of Cultural Heritage:

the case of the Eremo delle Carceri in Assisi

1448

Gabriella Curti

Rappresentare il movimento. Grafica bidimensionale e computer graphics
tra XX e XXI secolo

Representing motion. From bidimensional to computer graphics

in the 20th and 2|st century



1464

Irene De Natale

Rappresentare il paesaggio urbano: segni per un’identita dinamica
Representing the urban landscape: signs for a dynamic identity

1476

Edoardo Dotto

Mentire allo sguardo: il mimetismo tra arte e scienza
Lying to the eye: the mimicry between art and science

1494

Eugenio Maria Falcone, Juan Saumell Lladé

Le radici del progetto. La rappresentazione dell'architettura.
Ipotesi di una grammatica per una nuova semiologia applicata
The roots of the project. The representation of architecture.
Hypothesis of a grammar for a new applied semiology

1508

Francesca Fatta, Paola Raffa

Raccont_Arte. Linguaggi creativi per I'infanzia
Telling_Art. Creative Languages for Childhood

1530

Fabrizio Gay

Disegnare atmosfere: rifrazione semiotica di una salienza inglobante
Drawing atmospheres: semiotic refraction of an encompassing salience

1548

Fabrizio Gay

Il fulmine e la “reazione nera”: disegno naturale e artificiale dei pattern tra Golgi
e Simondon

The lightning and the “black reaction™: natural and artificial pattern drawing
between Golgi and Simondon

1568
Gaetano Ginex, Francesco Stilo, Lorella Pizzonia

Analysis and representation for Digital Humanities: la Mappa Mosaico di Madaba.

Digitalizzazione, analisi, decostruzione
Analysis and representation for Digital Humanities: The Madaba Mosaic Map.
Digitalization, analysis, deconstruction

1590

Silvia La Placa, Francesca Picchio

Strategie per la rappresentazione dei segni e degli iconemi del paesaggio irriguo
pavese

Strategies for the representation of signs and iconems of the Pavia irrigation
landscape

1608

Gaia Leandri

“Di-segno” manuale e “De-sign” digitale, una scelta di comunicazione visiva
Freehand “Di-segno” and digital “De-sign”, a choice of visual communication

1628

Novella Lecci, Alessandra Vezzi

Raccontare i reperti archeologici: un video olografico per la stele di “Auvele Feluske”
Telling the archaeological finds:a holographic video for the stele of “Auvele Feluske”

1644

Gennaro Pio Lento

Il rilievo SAPR delle residenze reali di vacanza in Albania
The SAPR survey of royal holiday residences in Albania

1668

Massimo Leserri, Carla Ferreyra, Andrea di Filippo, Caterina Gabriella Guida

Optimising 3D interactive exploration of open virtual enviroments on web, using
mobile devices

1677

Massimo Malagugini

La rappresentazione: un dialogo fra disegno e teatro
Representation: dialogue between drawing and theatre

1697

Valeria Marzocchella

Il forsennato paesaggio di Napoli. Foto e visioni interiori a confronto
The frenzied landscape of Naples. Photos and inner visions compared

1713

Davide Mezzino, Riccardo Antonino, Enrico Ferraris

Rappresentare la ricerca: metodi e strategie di comunicazione visiva in ambito museale
Representing the research: methods and strategies of visual communication in
museums

1731
Carlos Montes Serrano, Sara Pefia Ferndndez
Frank Lloyd Wright: Models in Exhibitions (1932-1949)

1737

Laura Mucciolo

Accumulazioni su Casa Palestra: abitare un’atmosfera
Accumulations on Casa Palestra: Dwelling an Atmosphere

1753

Alice Palmieri

Narrazioni e interpretazioni grafiche: proposte per un progetto di identita visiva
del Carnevale di Palma Campania

Narratives and graphic interpretations: proposals for the visual identity project of
the Palma Campania Carnival

1771

Lia Maria Papa

Alberi monumentali e giardini storici: un processo virtuoso di disseminazione e
fruizione

Monumental trees and historical gardens: a virtuous process of dissemination
and fruition

1789

Spiros Papadopoulos, Vassilis Bourdakis, Elena Mantzari, Aristides Vagelatos, Apostolia
Galani, George Loukakis

DesigningVR and AR gamifications for cultural heritage educational escape games

1797
Leonardo Paris
Virtual tour. Anywhere and nowhere

1805

Marta Pileri

Il dialogo tra saperi per la comunicazione del patrimonio culturale

The dialogue between knowledge for the cultural heritage communication

1821

Giovanna Ramaccini

Well-aging? Way-finding! La comunicazione ambientale per contesti age-friendly
Well-aging? Way-finding! Design strategies for age-friendly environments

1835

Leopoldo Repola

Cuma. Declinazioni del digitale
Cuma. Digital declension

1853

Felice Romano

Rappresentazioni vertiginose.Tre esempi: Perec, Lequeu, Douat
Vertiginous representations. Three examples: Perec, Lequeu, Douat

1873

Jessica Romor

Prospettiva e visualita: il volere della ragione, il valore dell'intenzione
Perspective and visuality: the volition of reason, the value of intention

1893

Michela Rossi, Giorgio Buratti, Greta Milino

Sinergie di linguaggi - figure e pattern per la retorica del metaverso
Language synergies - Figures and patterns for the metaverse rhetoric

1909

Maria Elisabetta Ruggiero

Brand Identity e nuovi media. Il caso studio del Platinum Jubilee
Brand Identity and new media. The Case Study of Platinum Jubilee

1927

Francesca Salvetti

Colour project as redevelopment of school environments. Colour and visual
identity

1935

Nicoletta Sorrentino

La comunicazione visiva per il trasporto passeggeri navale: linguaggi, funzioni, criticita
Visual communication for naval passenger transport: languages, functions, issues

1949

Michele Valentino

Dialoghi tra disegno e testo nelle opere di Rem Koolhaas
Dialogues between drawing and text in Rem Koolhaas works

1961

Marco Vitali, Giulia Bertola, Francesca Ronco

Applicazioni di Motion graphic per la valorizzazione del patrimonio museale del
Museo di Arte Orientale di Torino (MAO)

Motion graphic applications for the enhancement of the heritage of the Museum
of Oriental Art in Turin (MAO)

1980

Angela Zinno

Per una rappresentazione multimodale del testo drammatico: ipotesi e traiettorie
di un processo creativo

For a multimodal representation of the dramatic text: hypotheses and directions
of a creative process



SPERIMENTARE
EXPERIMENTING

1996

Fabrizio Agnello, Mirco Cannella, Marco Rosario Geraci

Mostrare Pinvisibile: il soffitto trecentesco nascosto del convento di Santa Ca-
terina a Palermo

Displaying the invisible: the 14th century hidden ceiling in the convent of Santa
Caterina in Palermo

2016

Giuseppe Amoruso, Polina Mironenko

Lipermodello BIM per gli allestimenti museali: programmazione visuale delle li-
brerie parametriche

The BIM hyper model for museum exhibits: visual programming of parametric
libraries

2036

Pasquale Argenziano, Alessandra Avella, Nicola Pisacane

Il disegno delle gemme sfaccettate. Fonti iconografiche e trattatistica, analisi geo-
metrica, rilevamento, modellazione parametrica

Faceted gemstones drawing. lconographic and treatise sources, geometric analy-
sis, survey, parametric modelling

2058

Vincenzo Bagnolo, Andrea Pirinu, Raffaele Argiolas, Simone Cera

Dal disegno all’edificio e ritorno. Strumenti digitali per comunicare gli archivi di
architettura

From drawing to building and back. Digital media to enhance architecture archi-
ves heritage

2074

Sara Gonizzi Barsanti, Santiago Lillo Giner

Oppido Mamertina in 3D: dalla fotogrammetria alla ricostruzione digitale
Oppido Mamertina in 3D: from photogrammetry to digital reconstruction

2090

Carlo Battini, Rita Vecchiattini

Potenzialita e limiti di sistemi mobile per il rilievo 3D
Potential and limitations of mobile systems for 3D surveying

2106

Fabio Bianconi, Marco Filippucci

KID. Il disegno di un nuovo tipo di bicicletta
KID. Drawing of a new type of bicycle

2130

Maurizio Marco Bocconcino, Mariapaola Vozzola

Strumenti e procedure per il rilievo metrico speditivo di fronti urbani: informa-
zioni, misure e disegni di massima come ausilio alle abilita artigianali

Tools and procedures for the expeditive metric survey of urban fronts: informa-
tion, measurements and rough drawings as an aid to craft skills

2149

Marianna Calia, Antonio Conte

Visioni per ri-abitare i patrimoni fragili: sperimentare architetture nello spazio
pubblico e nel paesaggio

Visions for re-inhabiting fragile heritages: experimenting with architecture in pu-
blic space and landscape

2165

Massimiliano Campi, Valeria Cera, Marika Falcone, Mario Ferrara

La rappresentazione del territorio peri-urbano tra city modelling, rilievo e fotografia
The representation of the peri-urban territory between city modelling, survey
and photography

2183

Cristina Candito

Spazialita e orientamento nelle architetture ipogee, tra configurazione e rappre-
sentazione

Spatiality and Orientation in Hypogean Architectures: between configuration and
representation

2199

Mara Capone, Angela Cicala

Dalle “macchine inutili” alle “macchine utili”. Algoritmi generativi per costruire le
geometrie della trasformazione

From “useless machines” to “useful machines”. Generative algorithms to build
transformation geometries

2221

Matteo Cavaglid, Lorenzo Ceccon, Luigi Cocchiarella, Thomas Guido Comunian, Veronica
Fazzina, Giulia Lazzaretto, Alessandro Martinelli, Caterina Morganti, Giulia Piccinin, Simo-
ne Porro, Lorenzo Tarquini, Nicolas Turchi

Digi Skills Bsc — Revising Graphic Literacy in Bsc Architectural Design Education
through a Software-Based Pedagogic Approach.A Shared Pilot Experience at the
Politecnico di Milano

2230

Santi Centineo

“Uno scheletro di teatro”. Lesperienza teatrale di Alberto Burri e il Teatro Continuo
“A theatre skeleton”. The theatrical experience of Alberto Burri and the Teatro
Continuo

2250

Enrico Cicalo, Valeria Menchetelli

Psico-grafica. Dialoghi tra le scienze grafiche e le scienze psicologiche
Psycho-graphic. Dialogues between the graphic sciences and the psychological
sciences

2272

Pierpaolo D'Agostino, Giuseppe Antuono, Pedro Vindrola

Ricostruzione e fruizione digitale di paesaggi perduti.Visioni di Palazzo d’Avalos
in Procida

Digital reconstruction and fruition of lost landscapes.Views of Palazzo D’Avalos
in Procida

2292

Saverio D'Auria, Erika Elefante, Maria Ines Pascariello

Frammenti urbani e nuove visualizzazioni: la piazzetta di San Gennaro al’Olmo
a Napoli

Urban fragments and new views: the square of San Gennaro all’Olmo in Naples

2310

Fabrizio De Cesaris, Francesca Porfiri, Luca J. Senatore

Il Rilievo per 'emergenza: il caso di Palazzo Pallotta a Caldarola
Emergency survey: the case of Palazzo Pallotta in Caldarola

2324

Raffaella De Marco

La Forma strutturale: opportunita di articolazione topologica delle mesh geome-
triche al processo di conoscenza e simulazione in Architettura

The Structural Form: opportunities for a topological articulation of geometric
meshes to the process of knowledge and simulation in Architecture

2344

Giuseppe Di Gregorio

Tra reale e virtuale: il medievale castello di Mussomeli
Between real and virtual: the medieval castle of Mussomeli

2364
Francesco Di Paola, Sara Morena, Sara Antinozzi
3D digital tools for the archaeological massive artifacts documentation

2374

Tommaso Empler, Fabio Quici, Adriana Caldarone, Elena D’Angelo, Alexandra Fusinetti,
Maria Laura Rossi

HBIM e ICT. Il BIM per la valorizzazione della Fortezza Pisana di Marciana

HBIM and ICT. BIM for valorize Pisan Fortress of Marciana

2394

Elena Eramo

Sul rapporto semantico tra dati grafici e numerici in un modello di valutazione
del Rischio archeologico

The sematic relationship between graphic and numerical data in an archaeological
heritage Risk assessment model

2410
Sara Eriche, Giulia Pellegri
Cultural heritage survey and inclusive representation.The case of Villa Ottolenghi

2420

Jestis Esquinas-Dessy, Isabel Zaragoza

Dialogos con el lugar. Experimentando nuevas maneras de mirar y re-presentar
Site talks. Experimenting new ways of seeing and re-presenting

2439

Mariateresa Galizia, Graziana D’Agostino

Il rilievo e la rappresentazione del Teatro Sangiorgi di Catania, testimonianza e
memoria documentale di usi e costumi del Novecento

The survey and representation of the Sangiorgi Theatre in Catania, testimony and
documentary memory of 20th-century customs and traditions

2459

Noelia Galvdn Desvaux, Pablo Cenddn Segovia, Marta Alonso Rodriguez, Raquel Alvarez
Arce

Microrganismos marinos como fuente de inspiracion y materia prima de la arqui-
tectura: Richard Neutra y la serie Diatom

Marine microorganisms as a source of inspiration and raw material for archi-
tecture: Richard Neutra and the Diatom series



2479

Amedeo Ganciu, Andrea Sias

Visualizzare la conoscenza. La rappresentazione delle reti citazionali internaziona-
li nel’ambito delle scienze grafiche

Visualising the knowledge. The representation of international citation networks
in the graphic sciences

2503

Fabrizio Gay

Elementare! (Pohlke): osservazioni sul teorema fondamentale dell’assonometria
Elementary! (Pohlke): observations on the fundamental theorem of axonometry

2523

Elisabetta Caterina Giovannini, Francesca Ronco

Dentro il museo: creare esperienze culturali in realta aumentata
Inside the museum: creating cultural experiences in augmented reality

2539

Fabiana Guerriero, Pedro Antonio Janeiro
Il sogno romantico di Francis Cook
The romantic dream of Francis Cook

2553

Domenico lovane, Sabrina Acquaviva, Rosina laderosa

Immagini digitali per I'elaborazione e I'analisi del costruito. Lo scalone monumen-
tale di San Leucio

Digital images for the elaboration and analysis of the building. The monumental
stairs of San Leucio

2573

Emanuela Lanzara

StrumentiVPL per la scomposizione geometrico-semantica di figure piane complesse
VPL applications for geometric-semantic decomposition of complex planar figures

2593

Giulia Lazzari

Leliminazione delle ombre nelle ortofoto: notazioni teoriche e procedure spe-
rimentali

Removing shadows from orthophotos: theoretical indications and testing pro-
cedures

2607

Marco Limongiello, Angelo Lorusso, Anna Sanseverino, Barbara Messina
Conservazione predittiva di edifici storici attraverso un sistema basato sull’loT
Predictive preservation of historic buildings through loT-based system

2621

Andrea Lumini, Federico Cioli

La rappresentazione del suono. Rilievo digitale e modellazione 3D per la virtua-
lizzazione multisensoriale di tre grandi teatri europei

The representation of sound. Digital survey and 3D modeling for the multisen-
sory virtualization of three major European theaters

2645

Tomds Enrique Martinez Chao

Processi di segmentazione e classificazione di viabilita urbana tra analisi ed ac-
cessibilita

Segmentation and classification processes of urban roads between analysis and
accessibility

2661

Marco Medici, Federico Ferrari, Andrea Sterpin

H-BIM semantico come strumento di documentazione inclusiva e accesso al
Nuovo Catalogo Digitale dei Beni Culturali: il caso studio di Santa Maria delle
Vergini a Macerata

Semantic H-BIM as a tool for inclusive documentation and access to the New
Digital Catalogue of Cultural Heritage: the case study of Santa Maria delle Vergini
in Macerata

2680

Alessandro Meloni

Architettura e Distruzione. Sperimentazioni sui disegni di Lebbeus Woods
Architecture and Destruction. Experimentation on drawings by Lebbeus Woods

2698

Alessandro Merlo, Gaia Lavoratti, Alessandro Manghi

In media res. |l ruolo del rilievo urbano nel PCRI tra Caletta di Castiglioncello e
Lillatro (Rosignano Marittimo)

In media res.The role of urban relief in the Settlement Redevelopment Complex
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Prefazione

Francesca Fatta

Bentornati a Genoval

Il convegno UID ritorna in Liguria dopo un percorso itinerante che si € snodato dal 2012
fino ad ora tra nove sedi universitarie. Una scelta che ha dato alla associazione un impor-
tante slancio partecipativo sul piano nazionale e internazionale: da Roma a Reggio Calabria,
passando per Matera, Parma, Torino, Firenze, Napoli, Milano, Perugia, e adesso a Genova.
Il percorso ha dato nuovi impulsi alla societa scientifica e alla organizzazione del convegno,
acquisendo fin dal 2012 una veste scientifica accreditata.

In ognuna di queste citta la UID & stata accolta e si € confrontata con le comunita locali, ha
raccolto una partecipazione di studiosi sempre pil ampia e interessata, dibattendo temi e
focus con ospiti di respiro internazionale.

Gia dal convegno di Firenze del 2016, in considerazione dell’alto numero di contributi sele-
zionati, sono state organizzate sessioni parallele per le presentazioni orali. Questo ha dato
modo di orientare ancor pil i convegni su specifici focus, dando modo, soprattutto ai piu
meritevoli, di poter presentare i propri lavori, e ai piu giovani di farsi conoscere meglio.
Questo “ritorno” a Genova impone un necessario confronto tra quello che siamo diventati
oggi rispetto a quanto si € fatto in questi ultimi dieci anni. Il ritrovarsi nella sede che fu di
Gaspare de Fiore, ci emoziona e al contempo ci fa comprendere come siamo cambiati, come
siamo andati avanti.

| docenti del SSD ICAR/17 della sede ospitante il 43° convegno dell'Unione lItaliana per il
Disegno hanno voluto intitolare I'incontro “DIALOGHI, visioni e visualita”, tema di grande at-
tualita per la nostra disciplina, impegnata nella “traduzione visiva di concetti, idee e narrazio-
ni, in guanto espressione di linguaggio non verbale”'[ 1], e per questo chiamata a confrontarsi
tra scienze umane e scienze dure, tra mondi digitali e tradizioni analogiche, tra segni e storia,
tra semiotica e tecnologia.

doi.org/ doi.org/10.3280/0a-832-c8



Vi € una stretta parentela tra pensiero e linguaggio, un tema su cui filosofi, storici e psicologi
hanno speso molta ricerca e in questo contesto il dialogo vuol mettere in comune i progetti,
i sentimenti, i sogni di una disciplina aperta al confronto. Dialogare, d'altronde, significa aprire
all'attro il proprio mondo, senza avere paura di mettersi in discussione, per meglio compren-
dere e comprendersi.

A proposito di dialogo tra discipline nell'ambito della ricerca nei diversi campi delle scienze,
vorrei citare un articolo di Claudine Blanchard-Laville, matematica e filosofa che si occupa
di pratiche di ricerca multidisciplinare (Blanchard-Laville, 2000) [2]. La sua teoria pone in
discussione le nozioni di multi-referenzialita, inter-disciplinarieta, trans-disciplinarieta e me-
ta-disciplinarieta, per mettere in valore un certo tipo di dialogo sulla ricerca che porta alla
co-disciplinarieta; una pratica che si realizza attraverso la costruzione di uno spazio di lavoro
co-disciplinare in cui il rapporto paritetico tra scienze & la condizione di base. La ricercatrice
sostiene che in un team ogni componente possa raggiungere al massimo una certa familiarita
o comprensione empatica con i saperi degli altri ricercatori. Tale empatia permette di co-pen-
sare, imparando a conoscere la “lingua” disciplinare degli altri (Blanchard-Laville, 2000, p. 4).
La proposta € quella di una co-costruzione di senso su un oggetto di studio. Si crea uno
spazio in cui differenti ricercatori non pensano necessariamente la stessa cosa, ma dove ¢
la stessa cosa che li fa pensare e dove, pensando a cio che questa cosa li fa pensare, ci sono
delle possibilita che, comunicando all'altro cio che ciascuno pensa, emergano idee che danno
luce e arricchiscono la capacita critica di ciascuno (ivi, p. 6). Per 'autrice “co-pensare non
significa identita, ma transfert di pensiero” ovvero dialogo. Il disegno, la rappresentazione, €
lo strumento di comunicazione dei nostri pensieri, un linguaggio che si condivide e si ibrida,
in funzione di pit pensieri che dialogano.

| topics del convegno nei quali ciascun autore ha voluto riconoscersi sono tre:

— Testimoniare (segni e storia)

— Comunicare (segni e semiotica)

— Sperimentare (segni e scienze)

Ciascuno di questi vuol segnare dialoghi nella lettura e nella interpretazione delle immagini,
ponendo in relazione discipline, saperi e metodologie tra rappresentazione, storia, semiotica,
scienze.

Disegno per testimoniare

Il rapporto tra disegno e memoria € sempre stato molto stretto e lo dimostra il successo del
focus che ha ricevuto il numero pill alto di contributi (settantatré). In questo caso la visualita
si & dipanata soprattutto attraverso il rapporto dialogico tra due diverse discipline afferenti
al campo dell'architettura, come la storia e il disegno: per analisi e riflessioni sulle citta strati-
ficate, per far rinascere architetture mai realizzate o non piu esistenti, per dibattere su rilievi
di antichi e recenti edifici. Dalla ricerca archivistica scaturiscono analisi visuali che, dallo schiz-
zo al digitale, mostrano quanto i dialoghi possano infittirsi tra realta combinate, geometrie
complesse, rilievi, modelli 3D e analogici. Disegno e memoria dialogano anche col mondo
dell'arte, del cinema e della grafica pubblicitaria per quella capacita di sintesi comunicativa
facilmente memorabile determinata da geometrie, colori ed espressivita,

Disegno per comunicare

In questo topic si concentra una delle piti importanti scommesse che il nostro settore scien-
tifico disciplinare ha voluto rimettere in campo negli ultimi anni, owero la ripresa di didattica
e di ricerca sui codici visivi atti a creare una comunicazione non verbale iconica e simbolica,
dinamica e sintetica. | quarantanove contributi di questa sezione rimettono in campo le rela-
zioni tra parola e di-segno, integrano componenti e implicazioni strettamente disciplinari con
psicologia, linguistica, e informatica. Il linguaggio e I'uso di segni convenzionali si riverberano su
territori che prescindono dall'architettura e che investono l'arte, la societa e il mondo dell'in-
trattenimento. | contributi affrontano diversi ambiti, dai testi letterari al modello 3D, dai video
games alla realta aumentata, per muoversi in un insieme ibrido di spazio e comunicazione.
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Disegno per sperimentare

Nel campo della sperimentazione di nuovi linguaggi grafici, la rappresentazione digitale oc-
cupa certo un posto di primissimo piano. | sessanta contributi che riguardano questo topic
trattano principalmente dell’elaborazione numerica dell'immagine finalizzata all'analisi, all'in-
terpretazione, alla comunicazione e alla valorizzazione dell'ambiente, con particolare riferi-
mento al patrimonio architettonico, artistico, documentario e museale.

Anche in questo caso i confronti dialogici entrano nel campo dell'architettura sotto un pro-
filo scientifico metodologico proprio del rapporto tra scienze umane e scienze informatiche,
per la conservazione e trasmissione della memoria del patrimonio architettonico.

Dalle ricostruzioni virtuali condotte secondo i principi di trasparenza espressi nelle carte di
Londra e di Siviglia, il progetto di visualizzazione deve costantemente affrontare nuove sfide
dovute a due elementi essenziali che cambiano nel tempo e che sono tra loro strettamente
interconnessi: I'innovazione tecnologica degli strumenti e I'arricchimento multidisciplinare dei
contenuti.

| tre verbi indicati nella call: testimoniare, comunicare, sperimentare invitano la nostra comu-
nita scientifica a proseguire sul dialogo intorno al nostro lavoro e a rinnovare, su basi sempre
pil avanzate di co-disciplinarieta, quella capacita che il disegno ha nel creare sintagmi, mor-
femi, espressioni visuali.

Sono davvero tanti gli argomenti di ricerca trattati dagli oltre 200 autori presenti in questo
volume su cui soffermarsi: tra architettura, citta, artefatti, memorie, letteratura, cinema, mi
rimane presente la citazione di una canzone di Toquinho riportata nel testo di Ana Tagliari
e Wilson Florio “Numa folha qualquer eu desenho um sol amarelo” (Su un foglio qualsiasi
disegno un sole giallo), perché alle volte una comunicazione semplice, immediata, inconscia,
di un sole giallo puo aprire dialoghi (anche) di felicita.

Dunque, bentornati a Genoval Auguro a Marialinda Falcidieno, Enrica Bistagnino e a tutti i
componenti della squadra di Genova un grande “in bocca al lupo” e un felice dialogo per il
43esimo convegno UID.

Francesca Fatta, Presidente UID
Luglio 2022

Note

[17 Citazione dal nuovo testo della declaratoria del SSD ICAR/17 Disegno approvata nell'assemblea UID il 04.02.202 e nel CTS
del 22.03.2021.

[2] https://www.jstor.org/stable/412015947casa_token=p8Tb7zKHuw4AAAAA%3ANQbo_ | FIGymtjDsHHpT-
VeCj7YchOONZCbzUKKdA3fZrU3qgVek]i6BcZ2M6eXb02eR8ybkMCgtdRLLIWW.Z-mKqx7bgeP3v/CIN3nw5aB7Z2Hm-
DZMéqgs&seq= | #metadata_info_tab_contents

Autore
Francesca Fatta, Universita degli Studi Mediterranea di Reggio Calabria, ffatta@unirc.it
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Preface

Francesca Fatta

Welcome back to Genoal

The UID conference returns to Liguria after an itinerant path that has unfolded since 2012 until
now among nine University campuses. A choice that has given the Association an important
participatory impetus on a national and international level: from Rome to Reggio Calabria, pass-
ing through Matera, Parma, Turin, Florence, Naples, Milan, Perugia, and now in Genoa.

The ‘route’ has given new impulses to the Scientific Society and to the organization of the
Conference, acquiring, since 2012, an accredited scientific role.

In each of these cities the UID has been welcomed and has confronted itself with the local
communities, and has collected an increasingly wide and interested participation of scholars,
debating themes and focus as with guests of international scope.

Since the Florence conference in 2016, in view of the high number of selected contributions,
parallel sessions have been organized for oral presentations. This has given way to orient the
conferences even more on specific focuses, giving way, especially to the most deserving, to be
able to introduce their works, and, as for the youngest, to be better known.

This "“return” to Genoa requires a necessary comparison between what we have become
today compared to what has been done in the last ten years. The meeting in the headquar-
ters that once belonged to Gaspare de Fiore, excites us and at the same time makes us
understand how we have changed, how we have moved forward.

The professors of the SSD ICAR/17 of the venue hosting the 43rd conference of the Italian
Union for Drawing wanted to name the meeting “DIALOGUES, visions and visuality”, a
theme of great relevance for our discipline, engaged in the “visual translation of concepts,
ideas and narratives, as an expression of a non-verbal language”[ 1], and for this reason called
to confront among human sciences and hard sciences, among digital worlds and analog tra-
ditions, among signs and history, among semiotics and technologies.

|4 doi.org/ doi.org/10.3280/0a-832-c8



There is a close relationship between thought and language, a theme on which philosophers,
historians and psychologists have spent a lot of research and in this context the dialogue
wants to share the projects, feelings and dreams of a discipline open to comparison. Dia-
logue, on the other hand, means opening one’s world to the other’s, without being afraid to
question oneself, to better understand and understand oneself.

About dialogue among disciplines in the field of research in the different fields of science, |
would like to quote an article by Claudine Blanchard-Laville, a mathematician and a philoso-
pher who deals with multidisciplinary research practices (Blanchard-Laville, 2000) [2].

Her theory questions the notions of multi-referentiality, inter-disciplinarity, trans-disciplinari-
ty and meta-disciplinarity, to value a certain type of dialogue on research that leads to co-dis-
ciplinarity; a practice that is realized through the construction of a co-disciplinary workspace
where the equal relationship between sciences is the basic condition.

The researcher argues that in ateam each member can achieve at most a certain familiarity or
empathic understanding with the knowledge of other researchers. Such empathy allows us to
co-think, learning to know the disciplinary “language” of others (Blanchard-Laville, 2000, p. 4).
The proposal is that of a co-construction of meaning on an object of study.

A space is created in which different researchers do not necessarily think the same thing, but
where it is the same thing that makes them think and where, thinking about what this thing
makes them think, there are possibilities that, communicating to the other what each one
thinks, ideas emerge that give light and enrich the critical capacity of each one (ibid., p. 6).
For the author “co-thinking does not mean identity, but transference of thought” that is
dialogue. The drawing, the representation, is the communication tool of our thoughts, a lan-
guage that is shared and hybridized, according to several thoughts that dialogue.

The topics of the conference in which each author wanted to recognize himself are three:
— Witnessing (signs and history)

— Communicating (signs and semiotics)

— Experimenting (signs and sciences)

Each of these wants to mark dialogues in the reading and interpretation of images, relating
disciplines, knowledge and methodologies among representation, history, semiotics, sciences.

Drawing to witness

The relationship between drawing and memory has always been very close and this is
demonstrated by the success of the focus that has received the highest number of contri-
butions (seventy-two). In this case the visuality has unfolded above all through the dialogical
relationship between two different disciplines related to the field of architecture, such as his-
tory and design: for analysis and reflections on stratified cities, to revive architectures never
realized or no longer existing, to debate on reliefs of ancient and recent buildings.

Archival research results in visual analyses that, from sketch to digital, show how dialogues
can thicken among combined realities, complex geometries, reliefs, 3D and analog models.
Drawing and memory also dialogue with the world of art, cinema and advertising graphics
for that ability of easily memorable communicative synthesis determined by geometries,
colors and expressiveness.

Drawing to communicate

This topic focuses on one of the most important bets that our scientific disciplinary sector has
wanted to put back in place in recent years, namely the resumption of teaching and research on
visual codes aimed at creating an iconic and symbolic, dynamic and synthetic non-verbal commu-
nication.

The forty-seven papers of this section put back into play the relationships between word and
sign, integrating strictly disciplinary components and implications with psychology; linguistics, and
computer science. The language and the use of conventional signs reverberate on territories that
are independent of architecture and that invest art, society and the world of entertainment.
The contributions deal with different areas, from literary texts to the 3D model, from video
games to augmented reality, to move in a hybrid set of space and communication.
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Drawing to experiment

In the field of experimentation with new graphic languages, digital representation certainly
occupies a prominent place. The sixty-one contributions concerning this topic deal mainly
with the numerical processing of the image aimed at the analysis, interpretation, communi-
cation and enhancement of the environment, with particular reference to the architectural,
artistic, documentary and museum heritage.

Also in this case the dialogical comparisons enter the field of architecture under a scientific
methodological profile of the relationship among human sciences and computer sciences, for
the conservation and transmission of the memory of the architectural heritage.

From the virtual reconstructions conducted according to the principles of transparency ex-
pressed in the London and Seville charters, the visualization project must constantly face
new challenges due to two essential elements that change over time and that are closely in-
terconnected: the technological innovation of the tools and the multidisciplinary enrichment
of the contents.

The three verbs indicated in the call: to witness, to communicate, to experiment invite our
scientific community to continue the dialogue around our work and to renew, on increasingly
advanced bases of co-disciplinarity, that ability that drawing has in creating syntagms, mor-
phemes, visual expressions.

There are so many research topics covered by the more than 200 authors in this volume
on which to dwell; among architecture, city, artifacts, memories, literature, cinema, | remind
the quote from a song by Toquinho reported in the text by Ana Tagliari and Wilson Florio
“Numa folha qualquer eu desenho um sol amarelo” (On a sheet of paper | draw a yellow
sun), because sometimes a simple, immediate, unconscious communication of a ‘yellow sun’
can open dialogues (even) of happiness.

So, welcome back to Genoal | wish Marialinda Falcidieno, Enrica Bistagnino and all the mem-
bers of the Genoa team a great "‘good luck” and a happy dialogue for the 43rd UID confer-
ence.

Francesca Fatta, Presidente UID
July 2022

Notes

[17 Quote from the new text of the declaratory of the SSD ICAR/17 Disegno approved in the UID assembly on 04.02.202 and
inthe TSC of 22.03.2021.

[2]https://www.jstor.org/stable/412015947casa_token=p8Tb7zKHuw4AAAAA%3ANQbo_ | FIGymtjDsHHpTVeC-
17YcihOONZCbzUKKd3fZrU3qgVek]i6BcZ2M6eXb02eR8ybkMCgtdRLLJWWZ-mKgx7bgeP3v7CIN3nw5aB7Z2Hm-
DZMé6qgs&seq=| | #metadata_info_tab_contents
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Digital Twin. Experimenting drawings
(di-SEGNI) between science
and technology in teaching

Anna Osello

Matteo Del Giudice
Daniela De Luca
Francesca Maria Ugliotti

Abstract

The teaching of Drawing must constantly face new challenges due to two essential elements that
change over time and are closely interconnected: the technological innovation of the tools and the
multidisciplinary enrichment of the contents. In this context, the Digital Twin requires that the Draw-
ing be re-thought to define a perfect graphic and alphanumeric synthesis of static and dynamic con-
tents, in order to guarantee a correct use of information within a decision-making process based on
data and their reliability. The close correlation between research and teaching activities on multi-rep-
resentation systems in terms of Digital Twin, allows us to open dialogues with multiple disciplines
“other’ than Drawing, as presented in this contribution, where the interoperable management of data
(between people and between tools) is placed at the center of the knowledge and planning activities
of a territory, a city, or a building in terms of resilience and energy saving. For this to happen, a review
of the curricula is necessary to strengthen the role of the Drawing, as an idea with a line around it
that is, as a language able of stimulating and training students to correlate and synthesize the data they
receive from different teachings using appropriate tools and methods.

Keywords
Digital Twin, BIM, interdisciplinarity, Virtual and Augmented Reality
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Introduction

Many types of research show that the didactics of Drawing must constantly face new chal-
lenges due to two essential elements that change over time and are closely interconnected:
the technological innovation of tools and the multidisciplinary enrichment of contents. In this
context, the Digital Twin, allowing a virtual replica of places, infrastructures, objects, people,
processes and systems, is a significant element of experimentation for a correct static and
dynamic representation of the building, the city and the territory between research and teach-
ing. By stimulating the convergence of different interdisciplinary ways of looking at things, the
Digital Twin allows a great innovation concerning physical models or two- and three-dimen-
sional drawings that have been consolidated over time. It becomes an opportunity for the dig-
ital representation of cognitive and decision-making processes concerning a built environment
with increasingly complex and heterogeneous relationships (Smart Cities). Suppose the goal
of the Digital Twin is to achieve synchronisation of the real world with a virtual platform [Deng
et al. 2021]. In that case, it cannot disregard the integration of data (Big Data) typical of dif-
ferent disciplinary fields: (i) historical and bibliographic research for knowledge of phenomena
and understanding of transformations; (i) GIS (Geographic Information Modeling) for study
at the urban and territorial scale; (iii) ScanToBIM (from point cloud to Building Information
Model) for study at the building scale; (iv) loT (Internet of Think) for real-time information
gathering; (v) VAR (Virtual and Augmented Reality) for data visualisation. To guarantee the
exact construction of a Digital Twin, the di-SEGNI must derive from a careful reflection on a
perfect graphic and alphanumeric synthesis of the contents. The aim is to guarantee the cor-
rect fruition of the information within a decision-making process based on data and its relia-
bility (LoR - Level of Reliability) [Maiezza, 2019]. BIM (Building Information Modeling) provides
a working methodology based on data that allows a standardised semantic representation of
components and systems. While the Digital Twin conveys a more holistic, process-oriented
characterisation of the complexity of the elements involved, exploiting the synchronicity of
bidirectional data flows between the virtual and the real world [Boje et al, 2020]. All this
requires a sharing of standards yet to be consolidated.

This paper presents the use of Digital Twins in education to study: (i) the resilience of the
built environment at the urban scale; (ii) the transformation of the built environment into
a “Green Building”. An interdisciplinary approach involving four different disciplinary fields
within single teaching was used to implement the Digital Twins. The results obtained by the
students describe with a critical synthesis the complexity and heterogeneity of the data used
and become a tool of knowledge for the subsequent design phase, addressed in the context
of other courses.

Methodology

The close correlation between research and teaching activities on multi-representation sys-
tems in Digital Twin has opened up dialogues with multiple disciplines ‘other’ than Drawing
(fig. Ol). This, in 2018-19, led to an overall revision of the curriculum of the Master's degree
(LM) in Construction Engineering and allowed di-SEGNO to outline the features of the
interdisciplinary dialogue based on the understanding with which representation must be
conceived, realised and enjoyed today. As demonstrated by the results obtained in the twin
courses “'Knowledge of the built heritage in the era of climate change” and “Knowledge of
the built heritage in the era of climate change”, interesting technical and operational syner-
gies have been created between the various disciplinary sectors involved.

The first, Resilience of the Built Environment, is based on creating a digital model at the ur-
ban scale (the Digital Twin of the Resilient City). The second is the Green Building, in which
a digital model is developed at the building scale (the Digital Twin of the Green Building).
The objective is to set the methodological foundations of the entire course of studies, pro-
viding innovative tools and methods for the integration and critical interpretation of hetero-
geneous data functional to the design that characterizes the two addresses.
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Fig. O1. Contents of
Drawing as a language
for multi-representa-
tion systems. (Author's
drawing).

l knOV\./Iedge. definition of design management \
of the built heritage new policies and maintenance O

Al

digitisation ; O -6 T YW’ .. i

GIS

scenarios

Digital Twin

ing logi loT LCA

static data
dynamic data

As the literature shows, since the mid-20th century, the demands of multi-disciplinary as-
pects in education have made it possible to develop paradigms for moving from mono-disci-
plinary to inter-disciplinary teaching [You 2017].

Thus, interdisciplinary teaching has become increasingly important over time, allowing stu-
dents to harmonise the learning of several disciplines to find new ways of thinking about
problems and how to solve them, developing crucial critical thinking skills.

The elements underlying this transformation can be summarised as follows: (i) contextualis-
ation, to correctly place the information in the historical, cultural and technological context
in which one is working; (i) conceptualisation, to scientifically exploit different standards
for the integration of information coming from heterogeneous sources; (iii) problem-based
investigation, to identify the essential elements on which to focus and from which to start to
propose new design solutions for transformation and/or conservation from the territorial
scale to the building scale [Nikitina, 2007].

In this context, “Conoscenza del patrimonio costruito ..." and “Knowledge of the built her-
itage .." (18 CFU) have been designed as compulsory courses in the first semester of the
first year and include four contributions from lecturers from four departments (18 CFU),
have been conceived as mandatory courses in the first semester of the first year and in-
clude four contributions from lecturers from four departments: 8 CFU Drawing (ICAR-
|7, Department of Structural, Building and Geotechnical Engineering); 2 CFU Environmental
Physics (ING-IND/ |, Department of Energy); 4 CFU Geomatics (ICAR/06, Department of
Environmental, Land and Infrastructure Engineering); 4 CFU Information Processing Systems
(ING-INF/05, Department of Computer Science and Automation).

The lessons are organised with a constant presence of Drawing and an alternation of the other
disciplines, according to a logical sequence dictated by the contents of the exercise (fig. 02).
This has guaranteed the critical elaboration of all the static and dynamic information that,
in their heterogeneity and complexity, must compose the Digital Twin set from the begin-
ning as the final objective. The case study is chosen each year with the agreement of all the
teachers involved in the first year of the LM of the two courses because it is the subject of
practice for all the courses.

This optimises the students’ commitment and a more in-depth elaboration of the urban con-
text under investigation, ranging from knowledge of the built heritage to integral design, with
a particular focus on the single mono-disciplinary subjects that characterise the two courses.
The didactic methodology adopted was based on the interoperability between multiple do-
mains [Ugliotti et al,, 2021].
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Fig. 02. Outline of
teaching organisation
over the 14 weeks of
the semester. (Author’s
drawing).
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This has allowed us to identify, step by step, the contents of the Digital Twin so that it can be
used for the design in terms of Smart City or Green Building of the investigated context to im-
prove the quality of life of the users in terms of resilience of the built heritage and energy saving.
The initial assumption was that the Digital Twin should not be an iconographic representa-
tion of the real world incorporating alphanumeric information derived from the loT but
instead is a meaningful graphical and alphanumeric abstraction of real physical assets and
data. This can only be achieved by assigning the di-SEGNO the natural role of a language
capable of describing an object by simplifying it to its essence.

As can be seen, from (fig. 03), the data processed concerning information derived from (i)
the historical-bibliographical research; (i) the endotypes developed on-site; (iii) from the la-
ser scanner and drone survey (point cloud); (iv) from the parametric modelling in BIM, char-
acterised by different LoG (Level of Geometry), Lol (Level of Information) and LoR (Level of
Reliability); (v) object-oriented modelling of the most complex elements; (vi) energy simu-
lations about the different thermo-energetic characterisations of the envelope components;
(vii) structural simulations to seismic verifications; (viii) object-oriented programming for
the simulation of loT data. To achieve the desired objective, various tools were used in the
different areas.

This didactic model is comparable to interdisciplinary teaching in the curricula of other uni-
versities. However, it is not so usual to have computer science as a compulsory discipline in
an LM in Construction Engineering. However, there is no evidence of courses of study in
which all the lecturers involved in the first-year work together, sharing the same case study,
to guarantee students a high level of in-depth knowledge of the final result. This choice was
shared with the stakeholders involved from the early stages of designing the new study
pathway. Potential problems can be found in the management of groups of students who, for
different reasons, do not have to follow all the subjects.

Results

The findings of influential design studies on the use of the Digital Twin demonstrate how
the Digital Twin has the potential to transform the methodology with which we approach
the design and management of the built environment. The report [ARUP, 2019] describes
nicely how the experience of Smart Cities has shown that city administrations have struggled
to manage technology and data strategically. This has led to problems with knowledge of
state of the art, the ability to manage heterogeneous data, a collaboration between muilti-
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Fig. 03. Example of data
processing (Students: Da-

pino E, Ferrauto R, Impe-

riale A, Lotta F, Panattoni
E., Poslinelli F, Rodriguez
M., Zanirato M.)
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ple parties (public and private), and optimisation between research and development for
innovation in the urban environment. Probably, the same issues will apply to the adoption of
the City Digital Twin. With the proposed didactic model, the theme of interoperable data
management (between people and between tools) is placed at the centre of the knowledge
and design activities of a territory, a city or a building, and finds in the Digital Twin the right
way for the di-SEGNO of information, as a multi-representation system to (i) understand
the historical evolution of the urban area investigated; (i) observe the state of conservation
of the different building components; (iii) simulate the energy and structural performance of
the artefacts; (iv) map the resilience of territory about different factors; (v) experiment with
management tools typical of ICT (Information and Communication Technology) to manage
static and dynamic data; (vi) visualise information in virtual and augmented reality; (vii) elab-
orate new design solutions; (viii) share information. The results were compared with the
literature on research and teaching topics and were the subject of an exhibition attended
by the stakeholders involved in revising the curricula. The (fig. 04) summarises the results
of the two years of teaching activities comparatively. As can be seen from the tables, the
representation of the Digital Twin is always symbolic and placed in a strategic position con-
cerning the different sources of the data investigated and shared. The most interesting result
emerges in (fig. 05), where students chose the image of an underground map to represent
the interdisciplinary contributions of the individual lessons to identify the key elements that
led to the definition of the Digital Twin placed in the centre.

It can be observed (fig. 06) that the Digital Twin's di-SEGNO corresponds to a three-dimen-
sional model with a low level of detail (LOD 100) that allows access to the different Data
Bases where it is possible to store: (i) ‘red line', the information related to the surveying and
survey activities, linked to BIM modelling and sensor management with BMS (Building Man-
agement System); (i) ‘green line', the GIS map themes for reading the information related
to Smart Buildings and their Network; (iii) ‘blue line’, the information needed for a correct
Governance based on the concept of Resilience; (iv) ‘yellow line’, the information needed for
the definition of new Sustainability Policies, in response to possible Shocks, using Interoper-
ability, Visual Programming Language and Artificial Intelligence. With this didactic approach
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Fig. 04. Comparative
analysis of students’
tables. (Author’s elabo-
ration).

Fig. 05. Example of data
processing (Students:
Turco M, Fanfani A,
Montemaggi L., Prete

P, Luku K., Laronca C.,
Dakaj S.)
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based on interdisciplinarity and the graphic synthesis typical of di-SEGNO, the students have
demonstrated their ability to master what technology offers them. Above all, they know
how to use science as a methodological approach to cognitive problems, starting with a
careful analysis using specific KPIs (Key Performance Indicators) (fig. 07). The implications of
this work are considerable, as it will enable the new generations of professionals to face the
challenge of digitisation with a method and content-based scientific rigour, always using the
most appropriate tools.

Conclusions

The Digital Twin represents one of the main challenges that the didactics of Drawing must
face to contribute to the Destination Earth project, solicited by the European Community
to create a high-precision digital model of the Earth to model, monitor and simulate natural
phenomena and related human activities.
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Fig. 06. Detail of previous
figure (Students: Turco
M., Fanfani A., Monte-
maggi L, Prete P, Luku K.,
Laronca C,, Dakaj S.)

Fig. 07. Example of data
processing (Students:

Ghafourian H., Alizadeh F,

Najjarian M., Hooman A.,
Alahi P, Safari P, Yaghoubi
A., Ramzi F, Paulesu I.)
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The approach can only be interdisciplinary to make comparable heterogeneous infor-
mation databases enriched over time. This should require a revision of the curricula
to strengthen the role of di-SEGNO, as an idea with a line around it, i.e. as a language
capable of stimulating and training students to correlate and synthesise the data they
receive from the different teachings using appropriate tools and methods. As Paul Klee
said, “Drawing is the art of taking a line for a walk”. In the age of the Digital Twin, are we
ready to tackle this path?
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