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Track 1 — Documentation, Preservation, Monitoring and Restoration

Digital Tools for Monitoring Heritage at Risk

dh.20253266

dh.20253067

dh.20253226

dh.20253384

dh.20253387

dh.20253185

Novel Documentation and Identification Methods for Combating Illicit Trafficking of Cul-

tural Goods - ENIGMA Pilot Case Studies
Charalampos Georgiadis, Nick M. L. Mols, and Chris Vastenhoud

Under Fire Heritage of Ukraine: some insights from early damage assessment activity

Marco Nebbia and Gai Jorayev

Corpus-Based SKOS Development for Underrepresented and Endangered Ukrainian Epi-
graphic Heritage
Hamest Tamrazyan and Emanuela Boros

Monitoring Cultural Heritage in the Nagorno-Karabakh Conflict: The Mission and Methods
of Cultural Heritage Watch (CHW)
Adam T. Smith, lan Lindsay, Lori Khatchadourian, and Husik Ghulyan

Hidden Heritage: The E-FORESTER Project as a New Opportunity to Search for Relics of

Past Human Activities in Forests
Wtodzimierz Raczkowski, Monika Konatowska, Pawet Rutkowski, and Adam Mtynarczyk

Low-Cost LiDAR Sensors for the Survey of Underground Cultural Heritage: applications on
the Siena Bottini (Italy)

Gioele Rossi, Paolo Ceccotti, Maria Elena Di Troilo, Fabio Gabbrielli, Marco Giamello,
Enrico Tavarnelli, and Antonio Tizzani

Predictive Analysis, AI, Simulation, and Novel Computational Methods

dh.20253312

dh.20253126

dh.20253389

dh.20253376

3D Autonomous Agents for Virtual Heritage
Zackary Hegarty and Gabriele Guidi

A cathedral of spatialised annotations portraying the multidisciplinary study of Notre Dame

de Paris
Roxane Roussel, Livio De Luca, Anais Guillem, and Florent Comte

The RePAIR Project: Datasets for archaeological and restoration studies in Pompeii

Gabriel Zuchtriegel, Maria Antonella Brunetto, Elena Gravina, Maria Cristina Napolitano,
Francesca Simona Ricciardi, Alessandra Zambrano, Marina Khoroshiltseva, Luca Palmieri,
Marcello Pelillo, Sebastiano Vascon, Gur Elkin, Ofir Itzhak Shahar, Yaniv Ohayon, Nadav
Alali, and Ohad Ben-Shahar

A Knowledge Graph for Andean Ritual Heritage: Structuring the Chunchada Dance in Honor
of the Virgin of Rosario (Paucartambo, Peru)
Dina Cornejo Meza, Javier Vera Ziiiiga, and Carmen Gutiérrez Cuadros



dh.20253386

dh.20253232

Automated Detection of Prehistoric Tumuli in the Sahara: A Deep Learning Approach to
Satellite Imagery
Alessia Brucato

A Preliminary Study of the Morphology and Spatial Distribution of Funerary Elements in
the Southwestern Cemetery of Wadi al-Ma’awel, Oman
Ana Sofia Meneses, Marco Solinas, M. Ramazzotti, and Massimo Musacchio

Digitization, Documentation, and Dissemination Workflows

dh.20253273

dh.20253156

dh.20253322

dh.20253361

dh.20253034

dh.20253017

3D Technologies on the Underwater Archaeological Site of the Ancient Lighthouse of
Alexandria (Egypt)
Isabelle Hairy, Mohamed Abdelaziz, and Mohamed Elsayed

Digitisation of the Plaster Casts of Lia and Rachele from the Tomb of Julius II by Michelan-
gelo: Methodological Workflow for Data Collection and Photogrammetric Acquisition Pro-

cesses
Giulia Vaccari, Giovanni Grimaudo, Federico Niccolai, and Juri Ciani

Epigraphy in Motion: Deciphering Armenia’s Tapanakar Inscriptions via Mobile LiDAR

Zachary Shord, Marley Roy, Zara Grigoryan, Anahit Yeghiazaryan, and Satenik Bagh-
dasaryan

Digital tools and conservation processes: Tomaso Buzzi’s staircase at Palazzo D’ Azeglio in

Turin
Gerardo Bonito, Giulia Sammartano, Francesco Novelli, Filiberto Chiabrando, Giacomo

Patrucco, and Xinchen Li

Textile Photography with Pixel Shift Multi Shooting for Merdeka Textile Museum Archival
Project
Delas Santano, Maslisa Zainuddin, and Melissa Ann Marie James

Cultural Heritage Dissemination Via Websites - Case Studies

Stanislaw Piotr Skulimowski, Marcin Badurowicz, Kamil Zyta, and Piotr Tokarski

From 3D Models to Digital Platforms and Digital Twins

dh.20253309 | Hypothetical Reconstruction for the Conservation, Preservation and Valorisation of Cultural

Heritage: the Kampanopetra Basilica in Salamis, Cyprus
Marina Faka, Rahaf Orabi, Anastasia Tsagka, Andreani Papageorgiou, Valentina Vassallo,
Sorin Hermon, and Nikolas Bakirtzis



dh.20253391 | Visualization, Virtualization, and 3D Data Analysis in the Historical (Re) Construction of
Household, Village, and Regional Landscapes: The Mount Amiata-Maremma Digital Her-
itage Project

D. Bigiotti, B. Baleani, Herbert Maschner, M. Nucciotti, and Stefano Campana

dh.20253357 | From HBIM to Digital Twins: An Interoperable Framework for Semantic Knowledge Inte-
gration and Dynamic Monitoring of Historic Buildings
Sabrina Becker, Laura Valderrama Niiio, and Uwe Riippel

dh.20253090 | Digital Recording of the Domus of Arianna in Pompeii: Toward a HBIM Platform for Site
Management
Daniela Oreni, Dina Jovanovic, and Luigi Barazzetti

dh.20253137 | Low-Cost Digital Organization, Digitization and Valorization of Small Archives: The Jewish

Archive of Pisa
Andrea D’Errico, Francesca Valentina Diana, Silvia Di Giovanna, Angelica Lo Duca, An-

drea Marchetti, Manuela Moretti, and Mafalda Toniazzi

dh.20253385 | Filling the gap. The Challenge of loss and two outcomes of the Mapping Sacred Spaces
Project
Ruggero Longo, Elisabetta Scirocco, and Manuela Gianandrea

dh.20253276 | Mediating Art History Data Models for Native Linked Data Construction using Re-
searchSpace
Alessandro Adamou and Polina Voronova

Instrumental and Computational Approaches for CH Conservation and Restauration

dh.20253072 | Digital Inpainting of Damaged Frescoes Using a Fine-Tuned Diffusion Model
Milena Smolka and Bogdan Smolka

dh.20253084 | Infrared Reflectography of the Madonna con Bambino, San Pietro Martire e San Giovannino
by Lorenzo Lotto
llaria Improta, Maristella Marra, Sara Vitulli, Alessia Zaccaria, and Sabrina Peluso

dh.20253242 | Research on precise restoration of Thangka and Tibetan murals integrating contour drawing
techniques
Mingxu Li

dh.20253088 | Preventive and planned conservation: an algorithm for the analysis and evaluation of degra-
dation phenomena in Cultural Heritage
llaria Improta and Emanuela Lanzara

dh.20253149 | Survey and Digital Representation of the Statue of San Carlo Borromeo in Arona to Support

Conservation Activities
Daniela Oreni and Luigi Barazzetti




Track 2 — Policy, Standards, Ethics, and Education

From DH Theory and Principles to Innovative Practice: Participation, Training, and Access

dh.20253003

dh.20253007

dh.20253124

dh.20253169

dh.20253382

dh.20253036

dh.20253310

A Grounded Theory Towards Intangible Architecture, A Systematic Review and Meta-
analysis
Nezam Haghiabi, Hasan Sajadzadeh, Mahdi Sharifi, and Hamidreza Babaali

Project to Operationalize the Seville Principles

Bernard Frischer and Victor Manuel Lopez-Menchero Bendicho

From Data to Situated Knowledge: Designing Metadata for Plural and Participatory Cultural
Heritage
Simona Colitti, Margo Lengua, Sivlia Gasparotto, and Elena Maria Formia

Large Language Models for Museum Label Optimization: A Case Study on Ministerial
Compliance and Cultural Accessibility in Galleria Sabauda’s Flemish Collection
Melissa Macaluso, Enrico Mensa, Anna Maria Marras, and Paola Pisano

The Timeless Art of Special Effects: From Renaissance Stagecraft to Extended Reality

Perla Gianni Falvo, Giovanni Valeri Manera, Michael Saari, and Gabriele Guidi

Bridging Disciplines for Heritage Professionals: The H2IOSC Digital Training Platform (by
CLARIN, DARIAH, E-RIHS and OPERAS)

Antonina Chaban, Laura Benassi, Giulia Pedonese, Francesca Frontini, Roberta Ottaviani,
Federico Boschetti, Alessia Spadi, Lucia Francalanci, Alessia Sconamiglio, Pietro Restaneo,
and Jana Striova

Enduring Memory: Participatory Digital Experiences for Exploring the Contemporary Past
at Camp 65
Daniele Mittica

Digital Heritage, Tourism, and Sustainability

dh.20253171

dh.20253321

Co-production in Digital Cultural Heritage: Bridging communication, Community, and Sus-
tainability
Beatrice Meo, Camilla Falivena, Alessandro Giosi, and Virginia Mondello

Technology, Communication, and Sustainable Tourism: Exploring New Approaches for Her-
itage and Research
Ivana Cerato, Federica Bonifazi, and Sofia Pescarin



dh.20253283

dh.20253272

dh.20253019

Heritage 5.0 - How emerging technologies can support SMEs innovation in Cultural Heritage

Valentina Apicerni, Silvia Liaci, and Antonia Gravagnuolo

Reshaping Identities. How the Ugo andOlga Levi Foundation Navigates the Digital Age
Making Sense of Its Heritage
Elena Missaggia, Monica Calcagno, and Andrea Carlo Lo Verso

Experimenting with Young Adults’ Digital Engagement to Leverage Cultural Heritage as
Catalyst for Sustainable Development Goals: The Open Atelier Digital Competition
Gennaro Postiglione, Giulia Gerosa, Elena Montanari, and Lola Ottolini



Track 3 — Infrastructures, Dataspace, International Projects

Standards and Community-Driven Tools

dh.20253006

dh.20253115

dh.20253189

dh.20253253

Transforming Cultural Heritage Through Digital Innovation - Case Study of eKultura

Jelena Rubic and Laura Sejic

Early Stage of Community-Driven UI/UX Refactoring of the Open-Source ATON Frame-

work
Chiara Florise Amadei, Marcello Massidda, Sofia Menconero, Giorgio Gosti, and Bruno

Fanini

Designing and developing ICH Atlas: A Trend Identification Platform for Digital Valoriza-
tion of Intangible Cultural Heritage

Chiara Di Lodovico, Arianna Bertolino, Davide Spallazzo, llaria Bollati, and Greta Cap-
pellini

Broadening Data and Digital Skills within Communities to Access Digital Research Infras-

tructures
Karina Rodriguez Echavarria and Myrsini Samaroudi

Infrastructures, Platforms and Digital Ecosystems

dh.20253167

dh.20253041

dh.20253369

dh.20253292

dh.20253367

C3DHN - An evolutive French Ecosystem for heritage data preservation: methodology, tech-
nologies and community

Florent Laroche, Sarah Tournon, Xavier Granier, Mehdi Chayani, Anthony Pamart, Bruno
Dutailly, Matthieu Quantin, Valentin Grimaud, Sylvie Eusebe, and Olivier Marlet

H/RADIOSA: Recommended Approaches for the Development of Interoperable Open Se-
mantic Artefacts in the Heritage Domain
Erica Scarpa, Riccardo Valente, and Irene Rossi

Determining a General CH Digitization Process Based on a Scoping Review
Cindy Krober and Sander Miinster

A Holistic Digital Ecosystem for Sustainable Cultural Heritage Management in Tiirkiye:
National Museum Information System (MUES)
Hakan Melih Aygiin and Irmak Giines Yiiceil

Shared Data, Shared Practice, Shared Knowledge: Insights from Building NFDI4Culture’s
Federated Research Data Infrastructure for Cultural Heritage

Torsten Schrade, Linnaea Sohn, Alexandra Biittner, Tabea Tietz, Jonatan Jalle Steller, Harald
Sack, Etienne Posthumus, Oleksandra Bruns, Heike Fliegl, and Sarah Pittroff



dh.20253098

dh.20253052

dh.20253261

ChainPro - A Web3 Platform for Artists

Ferdinando Bosco, Vincenzo Croce, and Marcantonio La Franca

3D Digital Silk Road - the Project and Its Results Overview
Marek Milosz, Elzbieta Milosz, and Jerzy Montusiewicz

Rome Reborn: Status Report and Future of the Project
Bernard Frischer and Mohamed Abdelaziz

Data Analysis, Datasets and Multimodal Approaches

dh.20253104

dh.20253079

dh.20253381

dh.20253317

dh.20253150

dh.20253256

dh.20253040

Spatialization, fusion and enrichment of Multimodal Imaging for Interdisciplinary Digital
Heritage Studies
Anthony Pamart, Livio De Luca, and Philippe Veron

Introducing Sociodata in Virtual Museums: A Holistic Approach for Sustainable Develop-
ment in Cultural Landscapes

Sharon Pisani, Alan Miller, Catherine Cassidy, Loraine Clarke, lain Oliver, and Goncalo
Gomes

Towards a Scientometric Understanding of Cultural & Digital Heritage: Multi Source Data
Integration Pipeline & EC Funding Trends
Walter Ehrenberger and Sander Miinster

[.PaC and semantic graphs to represent Italian Cultural Heritage

Margherita Porena, Margherita Bartoli, Luigi Cerullo, and Antonella Negri

Enhancing the study of historical figures through Al-powered interactive data visualizations

Giovanni Profeta, Joseph Cornelius, and Fabio Rinaldi

A Searchable Multimodal Dataset of Rococo-Era Ornamental Prints

Thomas Hudcovic, Ines Rockl, Julian Jachmann, and Gabriel Zachmann

From Black Books to Burners: Street Art as Cultural Heritage

Patrick Mcinerney and Kieran Cronin



Track 4 — Acquisition and Digitization

Digitization and Technology

dh.20253158

dh.20253073

dh.20253025

dh.20253050

dh.20253128

CultLab3D to CultArm3D - The first autonomous, robot-assisted, color-faithful 3D digitiza-
tion technologies for cultural heritage collections
Pedro Santos, André Stork, and Dieter W. Fellner

Hacking Light in the Digitization of Archaeological Glass Vessels: the Quest for Geometric
Rigor
Vanessa Cornago Espuelas

A Practical Inverse Rendering Strategy for Enhanced Albedo Estimation for Cultural Her-
itage Model Reconstruction
Ruggero Pintus, Antonio Zorcolo, Alberto Jaspe-Villanueva, and Enrico Gobbetti

Material Studies For Digital Heritage: Comparative Analysis of Geometric and Photometric
3D Representations
Fabian Topfer, Eliane Christ, Zhongyuan Yu, Lars Engeln, and Matthew McGinity

Evaluating the Impact of Lighting Conditions on Photogrammetric Acquisition of Cultural
Heritage
Federico Gangi, Malik Umair Shafqat, and Gabriele Guidi

Digitization Tools and Applications

dh.20253306

dh.20253174

dh.20253285

dh.20253301

dh.20253008

Bringing Stones to Life: The First Digital 3D Library of Ancient Armenian Gravestones

Aleksei Andrianov, Garegin Muradyan, Zhanna Andrianova, and Narine Sarvazyan

Unsupervised Colorization and Diffusion-Based Virtual Try-On for Ottoman Heritage

Preservation
Zeynep Akant, Elman Ghazaei, and Selim Balcisoy

”Out There,” Anywhere: Digital Proxies for Threatened Cultural Heritage Sites and Struc-

tures
Eva Deisa, Sarah Tucker, Alex Kinnaman, and Todd Ogle

Level-of-Detail Digitization of High Ceilings in Virtual Reality
Jacob Edwards, Stephen D. Laycock, Thomas Roebuck, YingLiang Ma, and Cheng Wang

UAV survey and large-scale digitization. Avenues for making visible the massive data on the
archaeological landscape of the Lovo massif (DRC)
David Lo Buglio, Michel Lefévre, Geoffroy Heimlich, and Clément Mambu Nsangathi



dh.20253366

dh.20253144

Drone-Based Magnetic Survey: Testing a New Approach for Archaeological Prospection

Alessia Mandorlo, lacopo Nicolosi, Roberto Carluccio, Lorenzo Conti, Lorenzo Lambiase,
Samuele Fantini, Giancarlo Morelli, Giancarlo Pastura, Giuseppe Ceraudo, and Stefano Rl.
Campana

Comparing MVS and Gaussian Splatting for the 3D Reconstruction of Reflective and
Texture-less Cultural Heritage Artifacts
Paolo Clini, Roberto Pierdicca, Romina Nespeca, Renato Angeloni, and Laura Coppetta

Digitization and Segmentation

dh.20253047

dh.20253075

dh.20253026

dh.20253113

dh.20253170

2D and 3D Semantic Segmentation for Interpreting and Understanding 3D Heritage Spaces

Ahmad El-Alailyi, Gabriele Mazzacca, Ashkan Alami, Nazanin Padkan, Narges
Takhtkeshha, Francesco Fassi, and Fabio Remondino

Comparing OCR Pipelines for Folkloristic Text Digitization
Octavian M. Machidon and Alina L. Machidon

Acquisition and digitization of large scale heritage scenes with open source project
https://github.com/MapsHD/HDMapping

Janusz Bedkowski, Marcin Matecki, Michal Pelka, Karol Majek, Tresya Fitri, and A.
Kostrzewa

ArTLLaMA: Adaptating LLaMA to Performative Art Applications

Elisa Passone, Federico Borazio, Claudiu Daniel Hromei, Danilo Croce, and Roberto Basili

Towards interdisciplinary approaches combining Al and 2D/3D: Designing a digital envi-
ronment for the virtual reconstruction of a lost medieval church using a historical ontology
Florent Laroche, Ambre Vilain, Mathis Vauxion, and Elouarn Le Chenadec

Digitization Case Studies

dh.20253348

dh.20253326

Sun Stones Chronicles: Enriching the Bornholms Museum Brightest Artifact Collection
through 3D Scanning and Semantic Web Technologies

Nicola Lercari, M. Nicolds Caretta, Bruno Sartini, Yiming Du, Josephine Bergman, and
Dario Calderone

Virtual Reconstruction and Digital Twin of the Royal Monastery of San Benito of Sahagtn:
A Strategy for the Documentation, Conservation, and Dissemination of Lost Heritage
David Marcos Gonzalez, Daniel Lopez-Bragado, Jesiis San José-Alonso, Juan José
Ferndndez-Martin, José Martinez-Rubio, and Antonio Alvaro-Tordesillas



dh.20253071

dh.20253164

dh.20253351

dh.20253053

Immersive RockArt: When rock carvings meet photogrammetry and computer graphics

Daniele De Luca, Maria Chiara Liguori, Antonella Guidazzoli, Elisa Mariarosaria Farella,
Fabio Remondino, Tiziana Cittadini, and Markus Loeffler

Spatial random access to explore heritage site using spherical video
El Mustapha Mouaddib, Guillaume Caron, and Arsalane Zarghili

Geometric Modeling for Immersive VR Exploration of Underground Heritage: Matera’s Hy-
pogeum Case Study

Brigida Bonino, Daniela Cabiddu, Mattia D’Alonzo, Katia Lupinetti, Michela Mortara, and
Simone Pittaluga

3D Digitalization of Wooden Churches - Techniques and Challenges During Preservation

Efforts
Marcin Badurowicz, Stanislaw Piotr Skulimowski, Jerzy Montusiewicz, and Tomasz Szym-

czyk



Track 5 — Analysis and Interpretation

Semantics-driven Interaction with Digitized Heritage

dh.20253099

dh.20253166

dh.20253298

dh.20253180

dh.20253280

dh.20253200

Procezo: Data Processing Services for 3D Analytics

Giorgio Gosti, Sofia Menconero, Chiara Florise Amadei, and Bruno Fanini

Prompting Meaning: Optimizing Prompt Engineering for Architectural Point Cloud Inter-
pretation
Marina Paolanti, Nikhil Muralikrishna, Lucrezia Gorgoglione, and Roberto Pierdicca

IBE meets AIR: a framework for structured archaeological reasoning and digital reconstruc-
tion

Danilo Marco Campanaro, Paola Derudas, Mikkel H. Thomsen, Brendan Foley, and Fed-
erico Nurra

Innovative Approaches through 3D Survey and Virtual Technologies for the Geometric and
Semantic Fruition of Built Heritage Sites on the Web
Manuela Arico, Souhir Cherif, Marcello La Guardia, and Mauro Lo Brutto

NL-2-SPARQL: Ontology-Based Natural Language Querying over 3D Point Cloud Knowl-
edge Graphs
Matteo Codiglione and Fabio Remondino

Acting Like an Expert: Analyzing Eye and Movement Behavior when Exploring Archaeo-
logical Artifacts

Maxime Dumonteil, Théophane Nicolas, Marc J.-M. Macé, Valérie Gouranton, Yan Legue-
dois, and Ronan Gaugne

Analysing and Documenting the Creation Process, Evolution and Context

dh.20253042

dh.20253031

dh.20253083

Palazzo della Loggia According to Luigi Vanvitelli: a Digital Reconstruction
Silvia De Matteis

Creative Processes of the Visual Arts and Generative Al. Correspondences between
Michelangelo and Sebastiano Del Piombo in the Flagellation of Christ Ideation
Costanza Barbieri, Paolo Clini, Ramona Quattrini, Paolo Pieruccini, and Mirco D’Alessio

Identification of Violin Reduction via Contour Lines Classification

Philémon Beghin, Anne-Emmanuelle Ceulemans, and Francois Glineur



dh.20253243

dh.20253362

4D Data Organization and Alignment atWorld Scale

Sander Miinster, Jonas Bruschke, Ddvid Komorowicz, Rebecca Debora Prefiler, and Vaibhav
Rajan

Perin del Vaga, His Workshop and Patterns of Fresco Painting in the Farnese Tower cycle
through Multiple Non-Invasive Analyses
Giulia lorio, Noemi Zappala, Valerio Graziani, Luca Tortora, and Costanza Barbieri

Analysing and Documenting Digitized Assets

dh.20253035

dh.20253105

dh.20253177

dh.20253300

dh.20253146

dh.20253354

dh.20253251

Outside the Wall: Some Applications of Tagl.ab for Semantic Segmentation in Archaeolog-

ical Practice
Diego Ronchi, Elisabetta Di Virgilio, Samira Mele, Matteo Lombardi, Daniele Ferdani, and

Domenica Dininno

HBIM Modelling Techniques Applied to Gothic Architecture: Insights from the Founder’s
Chapel at the Monastery of Batalha
Gabriel Sugiyama, Hugo Rodrigues, and Fernanda Rodrigues

A Scan-to-BIM Approach for the Preservation of the Architectural and Archaeological Her-
itage: the Digitisation of the Complex of San Nicold Regale in Mazara del Vallo (Italy)
Manuela Arico, Marcello La Guardia, Mauro Lo Brutto, and Giorgio Mineo

Reinterpreting Guarani Heritage: Additive Manufacturing for Digital Heritage Strategies for

Architectural and Cultural Reconstruction
Florencia Ramirez and Nadja Gaudilliere-Jami

Enhancing Cultural Heritage with Generative Al: A Comparative Framework for the Evalu-
ation of 3D Model Accuracy and Visual Fidelity

Emanuele Balloni, Marina Paolanti, Jacopo Uggeri, Primo Zingaretti, and Roberto
Pierdicca

Solar Panels on Historic Roofs? A Digital Tool for Assessing Sensitive Roof Areas

Yasmin Loeper, Christoph Palmen, and Markus Gerke

Preserving the Sacred In Situ: A Scalable Model for Hybrid Religious Heritage Documen-

tation
Arnaud Schenkel, Carla Muyle, Henry-Louis Guillaume, Jeroen Reyniers, Valentine Hen-

deriks, Lowie Vercruysse, Koen Janssens, and Olivier Debeir

Analysing and Documenting Sites and Landscapes

dh.20253080

Mapping Pausania: A GIS-Based Reconstruction of the Laconian Landscape

Marco Cornaglia, Sebastian Barzaghi, and Alessandro lannucci



dh.20253175

dh.20253205

dh.20253244

dh.20253227

Intra-site Spatial Analysis at Sambuco Cave: Testing Digital 3D Approach for the Interpre-
tation of Upper Palaeolithic Behavioural Strategies
Giovanna Pizziolo, Carlo Tessaro, Matteo Faraoni, Gaia Mustone, and Attilio Galiberti

High-Resolution LiDAR for Archaeological Prospection in Mediterranean Forested Land-
scapes: Insights from Two Case Studies in Italy

Giuseppe Prospero Cirigliano, Gabriele Mazzacca, Fabio Remondino, Paolo Liverani, Gi-
anluca Cantoro, Giorgio Pocobelli, Herbert Maschner, and Stefano Campana

Building Height Assessment for Heritage Site’s Surroundings using 3D-GIS Multiple Sce-

narios
Janjira Sukwai and Nattasit Srinurak

Digital Exploration of the Hydrosystems of the Haut Adour (French Pyrenees)

Davide Gherdevich, Laurent Costa, Eric Mermet, Fabien Cerbelaud, Aurelia Desplain, and
Richard Sabatier

Extracting Knowledge from Digitized Assets

dh.20253069

dh.20253133

dh.20253178

dh.20253359

dh.20253119

An Open-Source Workflow for Handwritten Character Recognition

Silvano Imboden, Antonella Guidazzoli, Giorgia Cardano, Luca Mattei, Federico Andrucci,
Deanna Shemek, Rossella Pansini, Fauzia Albertin, and Maria Chiara Liguori

From Scanned Pages to Semantic Graphs: Scalable Methods for Extracting Historical and
Cultural Knowledge Across Heterogeneous Texts
Piotr Malak, Agnieszka Letowska, and Jan Wodzinski

Voxels for Finite Element Analysis of Cultural Heritage objects

Sara Gonizzi Barsanti, Erika Elefante, and Ernesto Nappi

Advancing Armenian Inscription Recognition

Gevorg Nersesian, Narine Sarvazyan, and Suren Khachatryan

The IlluminAl project: a deep neural network and immersive visualization system to enhance
illuminated manuscripts
Valeria Minisini, Giorgio Gosti, and Bruno Fanini



Track 6 — Visualization and Interaction

XR Platforms and Frameworks for Cultural Engagement

dh.20253049

dh.20253130

dh.20253240

dh.20253252

HERIX: An integrated platform for creating Immersive, Interactive and Liquid eXtended
Reality experiences for Cultural Heritage

Manuel Fortunato Drago, Emanuele Marino, Sara Serratore, Antonio Lagudi, Loris Barbi-
eri, and Fabio Bruno

FRAMES: A Platform for Constructing Immersive and Multimodal Extended Reality Exhi-
bitions

Vasileia Eirini Pitikaki, Emmanouil Troulis, Asterios Leonidis, Maria Korozi, and Constan-
tine Stephanidis

OpenLIME: An open and flexible web framework for creating and exploring complex multi-
layered relightable image models

Federico Ponchio, Fabio Bettio, Fabio Marton, Ruggero Pintus, Leonardo Righetto, Andrea
Giachetti, and Enrico Gobbetti

User Driven Augmented Reality Registration for Urban Digital Twin Heritage Visualization
Bernhard Oder and Sophie Jorg

Visual Archives and Historical Imagery in VR

dh.20253121

dh.20253142

dh.20253176

dh.20253313

Stereo Spectacular: Reviving the Universal Exposition of 1867 in Virtual Reality through
Historical Stereoscopic Photographs

Dhruva Gowda Storz, Samy Mannane, Tonia Ramogida, Toussain Cardot, and Sarah
Kenderdine

Real-Time Rendering of Old Glass Panes

Alexander Josse, Quentin Huan, Francgois Rousselle, and Christophe Renaud

Representation of Meta-Paradata for H-BIM Models in WebGIS: Paving the Way Towards

’3D Scientific Models’
Alessandra Spreafico, Mohammadreza Mehdizadeh, Erica Casareto, Filiberto Chiabrando,

and Cristina Della Coletta

Swiss Echoes: An immersive and embodied exploration of a national broadcasting archive

Giacomo Alliata, Loic Serafin, André Rattinger, and Sarah Kenderdine



Digital Heritage Research: History, Archaeology, and Virtual Reconstruction

dh.20253173

dh.20253316

Between technical history, industrial archaeology, Digital Humanities and Virtual Reality: A
digital corpus of a former industrial site under rehabilitation: the case of CAP 44

Florent Laroche, Matthieu Quantin, William Plessis, Jean-Louis Kerouanton, Sophie Au-
doux, and Soazig Duchene

Prague Astronomical Clock - Virtual Presentation

Sven Ubik, Oldrich Linhart, Jiri Kubista, Petr Skdla, David Knespl, Jiri MaSek, and Jakub
Rocek

Accessibility and Inclusive Engagement

dh.20253349

dh.20253023

dh.20253082

Tactile Embroidery Reproduction Exploiting Machine Vision for Visually Impaired Engage-

ment
George P. Jenkinson, Myrsini Samaroudi, and Xavier Aure Calvet

Exploring Anamorphoses in Immersive Virtual Reality on the Web: Design and Challenges
of the Anamorphic Gallery of Anamorphoses (AnGA)
Sofia Menconero, Chiara Florise Amadei, Giorgio Gosti, and Bruno Fanini

Full-fledged Virtual Exploration of Sacred Spaces

Desislava Paneva-Marinova, Zsolt Ldszlé Mdrkus, Tibor Szkaliczki, Maxim Goynov, Gyorgy
Szdnto, Detelin Luchev, Miklos Veres, Radoslav Paviov, Zsolt Weisz, Lilia Pavlova, Patrik
Martonosi, Attila Hiddn, and Konstantin Rangochev

Immersive and Interactive VR/AR Experiences in Cultural Heritage

dh.20253213

dh.20253265

dh.20253340

dh.20253344

Augmented Reality Workflows and Prototype Tools for Museums
Fadilah Arief and Erik Malcolm Champion

Cultural VR for the elderly: setting up the experience

Angeliki Antoniou, Stella Sylaiou, George Lepouras, Anastasios Theodoropoulos, and Maria
Kyriazi

ARise: an Augmented Reality Mobile Application to Improve Cultural Heritage Resilience

Angelica Urbanelli, Marina Nadalin, Mario Chiesa, Rojin Bayat, Massimo Migliorini, and
Claudio Rossi

Co-Designing XR Exhibits: Insights from a Domain Expert Workshop on UI and Interaction
Features for Cultural Heritage
Tiago Nunes, Armanda Rodrigues, and Nuno Correia



Reconstructing the Past

dh.20253016

dh.20253044

dh.20253062

dh.20253202

Remaking Lost Communities in Virtual Cultural Landscapes

Junyu Zhang, Miriam Sturdee, Alan Miller, lain Oliver, and Jacquie Aitken

Rediscovering Mural Paintings: Experiencing Medieval Art as Originally Conceived
Through Historical Light Simulation

Imanol Munoz-Pandiella, Manvir Kaur-Singh, Carles Bosch, Carlos Andujar, and Xavier
Pueyo

From Site to Story: A Virtual Archaeology Project in Arzachena (Sardinia, Italy)

Daniele Ferdani, Bruno Fanini, Diego Ronch, Alfonsina Pagano, and Augusto Palombini

Reconstructing Gladiator Combat: A Multisensory Virtual Reality Training Environment

Ronan Gaugne, Stéphane Salvan, Ewen Cazuc, Valérie Gouranton, and Charles Pontonnier

Digitization and 3D Visualization for Heritage Accessibility

dh.20253065

dh.20253279

dh.20253342

Modern Digitization and 3D Visualization Technologies for Virtual Access to Hard-to-reach

or Perished Historical Sites
Piotr Tokarski, Marek Milosz, and Jacek Kesik

Spatiando con gli Occhi: Delivering an Interactive 3D Reconstruction of 17th-Century Rome

Joanna Mundy, John Halbert, and lan Burr

ESILab: An efficient software for immersion and exploitation of large point clouds
El Mustapha Mouaddib, Jordan Caracotte, Dorian Kempf, Noél Villette, and Thibault Potin

Narratives, Multimodality, and Emotional Engagement in Heritage

dh.20253107

dh.20253045

dh.20253234

dh.20253353

Riding the Hippogriff: a VR Exploration of Orlando Furioso Epic Poem

Annalisa Mombelli, Elisa Silva, Gianluca Genovese, Fabrizio Bondi, and Roberto Monta-
nari

Evaluating the role of video within multi-sensory cultural experiences

Stamatia Ladikou and Anastasia Chourmouziadi

Reinterpreting Heritage Site Through Collective Memory and Augmented Reality - The
Case of Nanjing’s Great Bao’en Temple
Yimeng Chen, Mingdong Song, and Yuying Li

Bridging Psychological Distance from Climate Change through Experiential Learning
within Heritage Organisations

Maria Andrei, Sonja Heinrich, Jason Jacques, lain Oliver, Sharon Pisani, Alan Miller, and
Richard Bates



Al and Generative Techniques for Heritage Reconstruction

dh.20253011

dh.20253085

dh.20253282

dh.20253238

GenAl-Based Reconstruction of Prehistoric Remains

Juan A. Barcelo and Endoxia Tzerpou

A multimodal approach to 3D modelling of Spanish cultural heritage buildings for visual-
ization and management based on generative Al and geospatial data

Miguel Antonio Barbero-Alvarez, Javier Rodriguez Pefia, Cristian Olmedo Ferrero, and Ma-
rina A. Alvarez Alonso

Bringing the Gonzaga Equestrian Heritage to Life: Al-Enhanced VR Storytelling for Cul-

tural Dissemination
Zhou You, Daniele Treccani, and Andrea Adami

Integrating Artificial Intelligence in the Design of Interactive Experiences. An Overview for
Digital Cultural Heritage Practitioners
Manuele Veggi

Storytelling and Interpretation in Digital Heritage

dh.20253214

dh.20253268

dh.20253220

dh.20253203

Contextualism and Music Annotation: Exploring the Role of Digital Storytelling about a
Composer’s Life on Music Perception

Dimitra Petousi, Lori Kougioumtzian, Akrivi Katifori, Maria Boile, Katerina Servi, Yannis
loannidis, Vera Kriezi, Valia Vraka, Stefania Merakos, and Alexandros Charkiolakis

Beyond Street Signs: Ethical and Situated Cultural Storytelling using Al and Extended Re-
ality

Marina Toumpouri, Marios Constantinides, Vdclav Milata, Sophia Ppali, Lampros Alex-
opoulos, and Fotis Liarokapis

360° Virtual Tours at the National Roman Museum. Making Culture Heritage Participatory,
Accessible, and Personalized
Eliana Maria Torre, Antonella Poce, Diana Andone, and Marius-Cosmin Tataru

The Secret of Bastet: Integrating VR and 3D Printing for the Study and Exhibition of a Cat
Mummy
Ronan Gaugne, Jérémy Lacoche, Odile Hays, Théophane Nicolas, and Valérie Gouranton



PERCEIVE

dh.20253350

dh.20253147

dh.20253102

dh.20253061

dh.20253314

dh.20253108

dh.20253148

Track 8 — Digital Technologies for Colour

: Exhibiting the ’Unexhibitable”

Perceptive Enhanced Realities of Coloured Collections through Al and Virtual Experiences

Sofia Pescarin, Birgitte Aga, 1. Y. Arteaga Kiyomoto, Cristiana Barandoni, Federica Boni-
fazi, Beatrice G. Boracchi, Lucia Burgio, Ivana Cerato, Irina Ciortan, Arthur Clay, Bruno
Fanini, Gemma Chiara Fedon, Daniele Ferdani, Holger Graf, Jon Y. Hardeberg, Donata Ma-
grini, Marcello Massidda, Paschalis Panteleris, Giorgos Papadopoulos, Marios Pitikakis,
L C. A. Sandu, S. N. Sinha Neil, P. Siozos, S. Sotiropoulou, S. Spotti, P. Stavroulakis, L.
Travaglini, G. Trumpy, and M. Veggi

An Atlas-based Approach for Appearance-aware Virtual 3D Restoration and Simulation of
Fading in Fugitive Textiles

Saptarshi Neil Sinha, Irina M. Ciortan, Tom Kneiphof, Paul Julius Kiihn, Brenda Doherty,
Lucia Burgio, Richard Palmer, Catarina Pinto, Laura Martel, David Buti, Letizia Monico,
Reinhard Klein, Arjan Kuijper, and Michael Weinmann

Interactive and immersive discovery of diagnostic processes on multi-layered 3D collections

on the web: the MuLaX tool
Bruno Fanini, Marcello Massidda, Daniele Ferdani, Federica Bonifazi, Donata Magrini,

Roberta lannaccone, and Cristiana Barandoni

Text2 Autochrome: Text guided autochrome synthesis using generative models

Paul Julius Kiihn, Saptarshi Neil Sinha, Duc Anh Nguyen, Robin Horst, Arjan Kuijper, and
Dieter W. Fellner

What can a historic black and white photograph tell us about the original colours of a paint-
ing? A case study on Edvard Munch’s the Scream (19107?)

Panagiotis Siozos, Irina Crina Anca Sandu, Petros loannis Stavroulakis, and Sophia
Sotiropoulou

Implementing Curiosity Hooks and Caring Practices in the Reconstruction of Lost Poly-
chromy: Design Prototypes for Interactive Experiences.
Federica Bonifazi, Manuele Veggi, Marcello Massidda, Daniele Ferdani, and Sofia Pescarin

Designing Authentic Digital Experiences

Samuele Spotti, Federica Bonifazi, Marcello Massidda, Sofia Pescarin, and Laura Travaglini



Track 9 — Collaborative Cloud for CH (ECHOES)

Collaborative Cloud for CH (ECHOES SESSION)

dh.20253188

dh.20253194

dh.20253278

dh.20253302

dh.20253160

dh.20253358

dh.20253325

Application of LiDAR Sensors for the Reconstruction of the Production Techniques of Arti-
ficial Conglomerate Blocks: the Case of the Maconi Tower - Siena (Italy)

Gioele Rossi, Jacopo Bruttini, Stefano Camporeale, Fabio Gabbrielli, Marco Giamello, and
Enrico Tavarnelli

Designing a Virtual Museum Ecosystem for the Cloud

Alan Miller, Catherine Cassidy, Sharon Pisani, Maria Andrei, Junyu Zhang, Sarah Kennedy,
lain Oliver, Jacquie Aitken, Ray Williams, and Vanessa Martin

Straniere: a Digital Archive on the Reception of non-European Arts and Cultures in Italy
(1945-2000)
Caterina Toschi, Livia de Pinto, Biancalucia Maglione, and Rachele Zanone

Smart Collection Ingestion in the European Cultural Heritage Cloud: Toward Scalable, Se-
mantically Enriched, Interoperable Cataloguing

Paolo Ongaro, Sam Habibi Minelli, Daniele Duranti, Naomi Poli, Martina Rossi, Daniele
Ugoletti, Rubino Saccoccio, and Alberto Raggioli

The IMPULSE Project: Advancing Immersive Digitization for Sustainable Digital Cultural
Heritage Integration within ECCCH.

Lorela Mehmeti, Margherita Ascari, Valentina Gianfrate, Zaneta Zeglen, Dimitris Charitos,
and George Anastassakis

The collaborative Basilica Iulia Project: A Digital Knowledge Ecosystem for Integrated Ar-
chaeological Research

Emanuel Demetrescu, Tommaso Ismaelli, Simone Berto, Sara Bozza, Giacomo Casa, Marika
Griffo, Rachele Manganelli del Fd, and Eleonora Scopinaro

Towards the Definition of the Heritage Digital Twin Ontology for the European Collaborative
Cloud for Cultural Heritage

Maria Theodoridou, Florian Hivert, Athina Kritsotaki, Béatrice Markhoff, Martin Doerr,
and Sorin Hermon



Track 10 — H2IOSC Project Development (H2IOSC SESSION)

H2IOSC Project Development

dh.20253009

dh.20253055

dh.20253210

dh.20253236

dh.20253258

dh.20253320

Prototyper: a web3D platform for collaborative design and simulation of hybrid museum

exhibitions
Marcello Massidda, Bruno Fanini, and Sofia Pescarin

Shaping a Web3D framework for different scientific communities: ATON as a service in

H210SC
Bruno Fanini, Giorgio Gosti, Chiara Florise Amadei, and Sofia Menconero

The Illuminated Manuscripts pilot project: a hub dedicated to the interdisciplinary study of
ancient codices, integrated into the DigiLab-IT platform
Eva Pietroni, Alessandra Chirivi, Matteo Greco, Andrea Pandurino, Alberto Bucciero,
Alessandro Lupinacci, Romano Aloisi, and Marco Cozza

StoneVerse: Models and Methods in Cultural Heritage. The Open-Science Platform for Re-
producible Modelling of Stone Decay
Elia Onofri, Sofia Bizzarro, Sandro Tassa, Michela Czech, and Gabriella Bretti

Estimating Cultural Heritage Processes Using Approximate Bayesian Computation
Paola Stolfi, Elia Onofri, and Gabriella Bretti

Merging Knowledge and Tools in Heritage Science and Digital Archaeology. Practices from

H2IOSC WP2
Giacomo Mancuso, Alessandra Caravale, Antonio D’Eredita, and Paola Moscati



Track 12 - Digital Technologies for CHANGES

Digital Technologies for CHANGES (CHANGES SESSION) - Part 1

dh.20253051

dh.20253117

dh.20253255

dh.20253334

dh.20253043

dh.20253060

dh.20253153

Designing Augmented Reality Storytelling in Historical Palaces: The Royal Palace of
Caserta as a Case Study

Roberta Presta, Yulia Tikhomirova, Francesca Nicolais, Leonardo Chiechi, Roberto Monta-
nari, and Gianluca Genovese

Flexible, Integrable and Accessible Digital Tools for a Dynamic and Adaptive Experience of
Museum Environments. The CHAMELEON project

Federica Maietti, Ursula Thun Hohenstein, Loreno Arboritanza, Marco Medici, Stefano Set-
timo, Davide Borra, Stefano Santo Sabato, Ornella De Curtis, Giovanni Serafini, Andrea
Perez, Chiara Parisi, Silvia Zanazzi, and Giorgio Poletti

3D Digitisation for Geological and Paleontological Specimens: Challenges and Solutions

Luisa Ammirati, Alice Bordignon, Federica Collina, Francesca Fabbri, Daniele Ferdani,
Maria Felicia Rega, and Mattia Sullini

A Virtual Gallery Platform for Exploring Cultural Heritage collections and Practicing Digital
Curatorship in a University Context

Roberta Presta, Chiara Tancredi, Marianna Cuomo, Roberto Montanari, and Gianluca Gen-
ovese

Multi-scalar Risk Mapping of Climate Change Impacts on Outdoor Tangible Cultural Her-
itage: the Case Study of Tortona, Italy

Angelo Figliola, Adriano Ruggiero, Alberto Calenzo, Andrea Canducci, Livia Calcagni, and
Alessandra Battisti

PALEOTWIN. A Platform for Creating Integrated Digital Experiences: the case study of the
Collezione di Geologia "Museo Giovanni Capellini”

Michela Contessi, Davide Borra, Stefano Santo Sabato, Diego Mammo Zagarella, Giuliana
Benvenuti, Chiara Caruso, Annalisa Managlia, and Roberto Balzani

Supervised Models to Support Investigations of Ancient Coins

Luca Naso, Lavinia Sole, Andrea Patti, Francesco Armetta, Fabrizio Lo Celso, Wladimiro
Carlo Patatu, and Maria Luisa Saladino

Digital Technologies for CHANGES (CHANGES SESSION) - Part 2

dh.20253066 | Morphosyntactic Variation in Italian and Romansh Dialects: The Manzini & Savoia (2005)

Corpus Within Project CHANGES
Greta Mazzaggio, Carlo Zoli, Neri Binazzi, Luca Andrea Ludovico, Mael Vittorio Vena, M.
Rita Manzini, and Leonardo Maria Savoia



dh.20253221

dh.20253331

dh.20253033

Beyond Participation: A Quadruple Helix Approach to Digital Cultural Heritage and Inclu-
sive Stakeholder Engagement
Aelita Skarzauskiene, Monika Maciuliené, and Kristina Kovaité

Small Codes: a platform for digital resources and tools for minority languages and dialects

Carlo Zoli, Greta Mazzaggio, and Neri Binazzi

Digital technologies for the ”Grazia Deledda” Literary Park in Galtelli (NU): the 3D virtual

reconstruction of Pontes Castle
Nicola Mariniello, Federica Giacomini, Sara Obbiso, Francesco Sicilia, Antonio Sanna,

Alessandro Iannucci, and Giuliana Benvenuti

Digital Technologies for CHANGES (CHANGES SESSION) - Part 3

dh.20253048

dh.20253118

dh.20253151

dh.20253375

dh.20253336

dh.20253363

Evaluating Zero-Shot Monocular Depth Estimation Models for Tactile Rendering of Paint-
ings
Roberto Magherini, Michaela Servi, Francesco Buonamici, and Rocco Furferi

”There was a scribe, a priest and a thief”. Testing the potential of language models for the
creation of curatorial narratives in an archaeological museum

Enrico Mensa, Chiara Fulfaro, Flavia Fubini, Andrea Bottino, Riccardo Antonino, Enrico
Ferraris, and Rossana Damiano

Community Landscape Archaeology and Digital Technologies for Heritagization and

Memorialization Processes
Luigi Magnini, Marco Paladini, Martina Bergamo, Jacopo Paiano, Bendetta De Rossi, Mon-

ica Calcagno, and Diego Calaon

Formalising cultural heritage metadata with a multidisciplinary approach: enriching the
CHANGES workflow for enhancing a museum collection about ceramics through a FAIR
digitisation process

Arianna Moretti and Madeleine Daste

HERIFORGE Polish Hub As Digital Heritage Growing XR Community
Marta M. Swietlik and Gabriela Manista

A Summarization and Analysis of Methodologies for Creating Interactive and Lifelike His-

torical Characters Based on MetaHuman
Victor Yuan and Alan Miller



Track 13 — Phygital Worlds & XR in Cultural Heritage (XRsalento SESSION)

Phygital Worlds and XR in Cultural Heritage

dh.20253086 | Scenting Heritage: Real-Time Olfactory Augmentation

Tonia Ramogida and Sarah Kenderdine

dh.20253181 | From Interpretation to Immersion: XR and the Transformation of Fashion Heritage Story-
telling
Eleonora Stacchiotti

dh.20253267 | ArtifactVM: Exploring Culturally Meaningful Presentations and User Interactions in Virtual

Museums
Jiachen Liang, Yue Li, Xueqi Wang, Yuexin Yao, Richard Koeck, and Hai-Ning Liang

dh.20253304 | A Comparative Study of Virtual and Mixed Reality Blended Environments for Interacting
with the Physical World During Virtual Guided Visits
Michele De Bonis, Huyen Nguyen, and Patrick Bourdot

dh.20253270 | Digital Technologies for Tangible and Intangible Heritage: a Preliminary Study for the Mu-
seum of Contemporary Art in San Cesario di Lecce

Carola Gatto, Laura Corchia, Giorgia De Giuseppe, Federica Faggiano, lleana Riera Pa-
naro, and Lucio Tommaso De Paolis

dh.20253319 | Real Time Photogrammetry in Cultural Heritage Applications

Cagin Torkut, Devrim Akca, Armin Gruen, and Gerhard Kemper




Track 14 - Play, Learn, Explore (Serious Games Society — GALA SESSION)

Modern Technologies for Serious Gaming in Cultural Heritage

dh.20253295

dh.20253186

dh.20253247

dh.20253377

dh.20253015

Comparing VR and AR in Cultural Heritage Active Learning: A Study Based on the
Stimulus-Organism-Response Model and the Engagement Theory
Jiayi Zhao, Jiachen Liang, Yue Li, Cheng Zhang, and Yiping Dong

Designing Personalized Cultural Heritage Serious Games through Gamification, Al and
Augmented Reality
Federico Martusciello, Antonio Bucchiarone, and Henry Muccini

Digging through the Virtual Sand of Time: Development and Evaluation of Hetepheres Tomb

VR
Kevin Korner, Luca Dreiling, and Peter Der Manuelian

Characterization of Games Technologies for Learning in the Context of Intangible Cultural
Heritage
Marcos E. Ziiniga-Solorzano, Ramon Fabregat, and Teodor Jové

Female Rulers of Medieval Balkans - gamified VR experience

Selma Rizvic, Bojan Mijatovic, Dusanka Boskovic, Aya Ali Al Zayat, Jelena Andjelkovic
Grasar, Niall O Hoisin, Belma Ramic-Brkic, and Emir Durmisevic

Game Design Methods and Applications

dh.20253327

dh.20253297

dh.20253131

Promoting Positive Attitudes Through Narrative-Driven Digital Heritage Games

Lukds Kolek, David Sosvald, Fernanda Flores, and Jasminko Halilovic

Understanding User Experience in Serious Games: The Role of Narratives, Game Design
and Player Background

Stavroula Ntoa, Anastasia Ntagianta, Fernanda Flores, Jasminko Halilovic, Lukds Kolek,
Lucie Formdnkovd, Lisley Viraphong, Emilie Divoy, Petra Cernouskovd, Petros Selekos,
Konstantinos C. Apostolakis, Stefania Stamou, and Constantine Stephanidis

Exploring and preserving Underwater Cultural Heritage through Play and Learning: the case
study of CREAMARE

Fabio Bruno, Marco Cozza, Alessandro Cozza, Salvatore Isabella, Raffaele Peluso, Paola di
Cuia, Ervin Silic, Felipe Cerezo Andreo, Carlota Pérez-Reverte, Angelos Manglis, Vasiliki
Drouga, Barna Petrdnyi, Daniel Poulet, Roberto Rotondo, and Barbara Davidde



dh.20253303 | A Serious Game Strategy from Coastal Leisure to Cultural Discovery of an Archaeological

Museum. The "Ozan1982" Application.
Irene Muci, Manuele Veggi, Alessandra Marasco, Alberto Bucciero, Sofia Pescarin, and
Samuele Spotti

Explorative Approaches for History

dh.20253215

dh.20253305

dh.20253287

dh.20253257

Engaging History Through Play: The Potential of Digitally-Enhanced Tabletop Role Playing
Games for Promoting Historical Empathy in Museums

Georgia Koutiva, Katerina Servi, Akrivi Katifori, Dimitra Petousi, Maria Boile, Yannis loan-
nidis, Evangelos Papoulias, Myrsini Pichou, Foteini Tsitou, Elena Kitta, Eirini Savvani, and
Foteini Fragkaki

Engaging with History: Towards an Interactive Experience of the 1562 Auto de Fe of Mani
(Yucatan, Mexico)

Antonio Rodriguez Alcald, John F. Chuchiak, Zoraida Raimiindez Ares, Maria Felicia Rega,
Hans B. Erickson, and Luis Diaz De Leon

A historiographical method for video games. The proof of concept in the analysis of the game
This War of Mine (11 bit studios) and its counterpart Sarajevo’s Siege cultural heritage
José Jiilio Schulz Melo

Exploring Saudi Arabian Traditions Through Roblox Puzzles For Children
Alaa Aljurais and Erik Champion



Posters

dh.20253037

dh.20253038

dh.20253092

dh.20253101

dh.20253138

dh.20253154

dh.20253198

dh.20253237

dh.20253286

dh.20253308

dh.20253355

Posters, Panels, Roundtables, Workshops, Tutorials

The Digital Archaeological Atlas of Lecce: an Archive for Mapping Ancient Remains in a
City that Never Stops Live
Dario Saggese, llaria Miccoli, and Giuseppe Scardozzi

Digital Memory as a Tool for Critical Knowledge in Restoration: a digital archive with

Omeka S
Caterina Ciccotti

Ugento (Lecce): recent experiences for the documentation and preservation of an ancient
city among archaeological cartography, preventive archaeology and public archaeology
llaria Miccoli, Fabio Fortinguerra, and Giuseppe Scardozzi

Intangible Heritage and Encoded Memory
Shreepali Patel

The Multimedia Archive of the Academy of Fine Arts of Florence as a Tool for the Enhance-
ment, Promotion, and Preservation of Artistic Heritage
Giovanni Grimaudo, Federico Niccolai, Giulia Vaccari, and Juri Ciani

Ontological Models For Semantic Queries In Cultural Heritage Domain

Roberto Gueli, Miriam Raccuglia, Andrea Patti, and Wladimiro Carlo Patatu

Integrated survey for heritage digitisation. The case study of Venaria Reale within HERI-
TALISE project
Alessio Martino, Beatrice Tanduo, Edward Borgogno, and Filiberto Chiabrando

An Open Access Catalogue for Renaissance Terracotta Sculpture in Northern Italy

Manuele Veggi, Giuseppe Andolina, Andrea Bacchi, Laura Cavazzini, Alessandra Galizzi,
Aldo Galli, Francesca Mambelli, and Marco Scansani

A Proposal for Proactive Quality Assurance in Photogrammetry Workflows: Using Smart-
device LiDAR for Scaling
Zackary Hegarty and Michael Saari

Ethnographic research and involvement of the Z-generation: the experience of Mediter-

ranean Diet Virtual Museum
Antonio Puzzi

Grace Notes and Ghost Data: Challenges in Digitising Intangible Cultural Heritage
Phil Morris



dh.20253374

dh.20253380

dh.20253390

dh.20253392

dh.20253012

dh.20253250

dh.20253289

dh.20253328

dh.20253225

dh.20253260

dh.20253074

dh.20253172

dh.20253184

Architectural Surveying, from Point Cloud to CAD/BIM: Towards Automation of Data Pro-
cessing for Large-Scale Projects
Carla Muyle and Arnaud Schenkel

Developing MosArt: An Accessible System for High-Quality Technical Photography

Alessandra Marrocchesi and Robert G. Erdmann

Tracing Intangible Heritage from Eurasia to Local Territories: Digital Projects of the I Deug-

Su Centre
Martina Paccara and Francesco Stella

AMELIA High performance computing cluster

Gabriella Bretti, Massimiliano Pedone, Massimo Bernaschi, and Pasqua D’Ambra

Al and New Digital Education

Michele Lacriola

Towards Diversity-Oriented Exhibition Planning: Findings from the Kura: Div Study in Aus-

trian Museums
Sandra Draxler, Bernhard Hofer, Claudia Pass, Sabine Fauland, Bente Knoll, and Andrea

Aschauer

Photography as an Image of the Intangible and Social Identity

Daniela Lozano and Marcos E. Ziiniga-Solorzano

Towards Tourism 4.0: Digitalization, Experience, and New Models of Cultural Engagement

Ivana Cerato, Guido Bozzelli, Maurizio De Nino, and Stefano Ricciardi

Heritage Within the Community’s Reach Through the Use of New Technologies: The Vila
Verde House of Knowledge
Diana Mendes, Alexandra Esteves, and José Gabriel Andrade

Defining a New Digital Twin Ontology for Cultural Heritage Preservation - the Case of

ARGUS
George Pavlidis, Vasileios Sevetlidis, and Vasileios Arampatzakis

Combining Different Techniques for Documenting Medieval Runic Inscriptions

Letizia Bonelli, Elisabeth Maria Magin, and Sjoerd van Riel

Sihrhis: a geodatabase of Hellenistic and Roman housing in central-western Sicily

Giuseppe Monte

Advanced digitisation and Al-powered data processing for Cultural Heritage: the HERI-
TALISE Project
Francesca Matrone, Filiberto Chiabrando, and Andrea Maria Lingua



dh.20253275

dh.20253318

dh.20253368

dh.20253372

dh.20253058

dh.20253078

dh.20253100

dh.20253110

dh.20253231

dh.20253248

dh.20253271

dh.20253284

Fine-Tuning LayoutParser for the Analysis of Historical Italian Newspapers

Silvano Imboden, Luca Mattei, Gabriele Marconi, Federico Andrucci, and Alex Gianelli

Multisensor 3D Documentation of the Palaeolithic Complex of the Railway Trench (Sierra
de Atapuerca, Burgos, Spain)
Adridn Martinez-Ferndndez and Alfonso Benito-Calvo

Ambiances Integration in the HBIM Process Towards an Ambient Twin: A Literature Review

Nadia Bouzgarrou, Faten Hussein, and Laurent Lescop

HeriTwinneD: Digital Twin Application in Heritage Buildings Within the Smart City Bam-
berg
Rana Tootoonchi

Enhancing South Slavic Cyrillic Manuscripts Research through a Digital Toolkit for Cyrillic
Palaeography
Marta Riparante, Maxim Goynov, Desislava Paneva-Marinova, and Lilia Pavlova

App AskGate - Four Steps in Ascalon

Cecilia Maria Roberta Luschi, Alessandra Vezzi, and Federico Niccolai

Using Virtual Worlds in Communicating Archaeology

Sjoerd van Riel, George Alexis Pantos, Ingvild Solberg Andreassen, Sgren Handberg, Hege
Damlien, Inger Marie Berg-Hansen, and Justin Kimball

From Digitization to Virtual Exhibition of the University of Bologna’s “Collezioni di
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Abstract

In the field of art, anamorphosis is a perspective technique that produces two-dimensional images or three-dimensional in-
stallations whose form can be correctly perceived from a single viewpoint (the perspective projection centre), while appearing
distorted and sometimes incomprehensible when viewed from other positions. Anamorphic devices work by disrupting the
physiological visual process, altering perception and stimulating the viewer’s cognitive processes aimed at recognising forms in
an interactive and dynamic manner. This physical and mental engagement makes the experience emotionally and intellectually
stimulating, as it requires the effort to reconfigure the image and unveil its true meaning, creating a personal connection
with the artwork. Despite the potential of immersive Virtual Reality (iVR) for experiencing anamorphic works due to their
interactive and dynamic characteristics, as well as the unparalleled creative freedom offered by the virtual environment, the
scientific literature has not extensively explored this field.

Our contribution aims to propose the design and creation of a VR experience centred on the theme of anamorphosis, developed
using the ATON framework within the H210SC project. The experience, titled Anamorphic Gallery of Anamorphoses (AnGA),
is divided into two parts. The first part involves the exploration of an anamorphic space where the user must locate the
perspective projection centre, the only point from which the anamorphosis appears undistorted. Once positioned at this
point, the anamorphic environment gives way to the virtual environment generating the perspective projection. This virtual
environment is a gallery showcasing various types of anamorphic devices (planar and spatial anamorphosis, tabula scalata,
catoptric anamorphosis). Thus, AnGA has the dual purpose of providing users with an anamorphic experience and illustrating
the main anamorphic mechanisms and their long history.

The paper also addresses the challenges posed by binocular vision in exploring anamorphic spaces in iVR, which is based on

perspective projection from a single centre and, theoretically, achieves maximum effectiveness with monocular vision.

CCS Concepts

* Computing methodologies — Virtual reality; » Applied computing — Fine arts; * Information systems — Web applica-

tions;

1. Introduction

In the realm of art, anamorphosis is a perspective technique that
produces two-dimensional images or three-dimensional installa-
tions whose correct form can only be perceived from a single view-
point, while appearing distorted and often unintelligible when ob-
served from other angles. There are several types (Figure 1):

e Planar anamorphoses are created on flat surfaces, such as
a painted canvas or sheet of paper. Typically, these feature a
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recognisable frontal image containing an element in anamor-
phic projection that rectifies when viewed from a lateral perspec-
tive. Alternatively, the entire composition may be constructed
in anamorphic projection, appearing distorted when viewed
frontally but correctly proportioned when seen obliquely.

e Spatial anamorphoses can be further divided into two cate-
gories: those in which a two-dimensional image is fragmented
and projected onto planes of varying distances and orientations,
and those where a three-dimensional form assumes a recognis-
able shape only when viewed from specific angles.

e Catoptric anamorphoses exploit the reflective properties of
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mirrored surfaces—whether flat, concave, or convex—causing
the image to reassemble through reflection.

What O, sees

&),

What O, sees

What O, sees

What O, sees

Figure 1: Geometric principles underlying the construction of pla-
nar, spatial, and catoptric anamorphoses. Green indicates the true
form of represented objects, blue shows the perspective image in
generic (0y) or privileged (O1) viewpoints (Authors’ elaboration).

Anamorphosis stands as one of the most striking examples of
the positive interplay between art and science over the centuries.
Its long tradition began with Renaissance perspective experiments,
peaked in 17th-century theoretical treatises, and continues to influ-
ence contemporary artistic expression [Bal97]. The term anamor-
phosis derives from Ancient Greek, originally meaning ‘to trans-
form’ or ‘regenerate’ (Gvouop®ow), from which the noun ‘refor-
mation’ or ‘regeneration’ (dvapdpdwolc) is derived. The word was

introduced in the 17th century by Athanasius Kircher [Kir46] and
Gaspar Schott [Sch57], though the technique’s origins trace back
to the Renaissance. Leonardo da Vinci, in the Codex Atlanticus
(1515), produced the earliest surviving experiments, while Piero
della Francesca, in De prospectiva pingendi [dFca], first described
its geometric principles with scientific rigour, anticipating theories
that would only be fully understood a century later. The most fa-
mous example of anamorphosis in art is the skull in Hans Hol-
bein’s The Ambassadors (1533), where the distortion carries a sym-
bolic memento mori meaning [Kem92]. In the 17th century, Jean-
Francois Niceron [Nic38] systematised the technique, explaining
how to deform an image using a perspective grid and creating mon-
umental works, such as the mural of St. John the Evangelist in
Rome’s Trinita dei Monti convent (1639). Shortly thereafter, in the
same mirrored corridor, Emmanuel Maignan painted an anamor-
phosis of St. Francis of Paola in prayer and detailed its construction
in his treatise [Mai48].

What unites anamorphoses throughout their long history is a
uniquely dynamic and innovative perceptual experience. Anamor-
phic devices disrupt physiological visual processing, altering per-
ception and engaging the viewer’s cognitive mechanisms in an
interactive, dynamic act of recognition. This physical and men-
tal involvement makes the experience emotionally and intellectu-
ally stimulating, as it demands effort to reconfigure the image and
unveil its true meaning—drawing upon subjective sensations and
memories. In this way, anamorphosis fosters a personal connection
with the artwork, evoking an intimate epiphany that can yield pro-
found satisfaction [Pag24].

Despite the potential of virtual reality (VR) and immersive vir-
tual reality (iVR) for exhibiting anamorphic works—given their in-
teractive and dynamic nature, as well as the unparalleled creative
freedom of virtual environments—scientific literature has yet to ex-
plore this field in depth.

Our contribution aims to achieve three objectives:

1. To create a virtual space enabling users to experience a fully
anamorphic environment.

2. To curate a gallery of anamorphic artworks showcasing their
variety and, as a deeper exploration, their long history.

3. To examine the challenges of iVR-based web exhibition of
anamorphic spaces and propose possible solutions.

These goals are pursued through the design and development of an
experience titled Anamorphic Gallery of Anamorphoses (AnGA),
implemented using the ATON service as part of the H2IOSC
project. ATON is an open-source framework designed to present
and enable interaction with 3D models through standard web
browsers across multiple devices, including smartphones, tablets,
computers, and XR headsets [FFD*21].

Beyond its research goals, the project also pursues educational
and cultural objectives. Anamorphosis, as an application of De-
scriptive Geometry—a subject taught in certain secondary school
programmes and further explored in university disciplines such as
Architecture—provides a unique opportunity to bridge abstract ge-
ometric concepts with direct perceptual experience. Understanding
Perspective is often challenging for students, as it requires mov-
ing from theoretical rules to experiential vision [Ver10, MCC24].

© 2025 The Author(s).
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Through AnGA, learners can actively explore the relationship be-
tween the perspective artwork and the observer, who acts as the
projection centre. This makes the experience both enjoyable and
formative, encouraging interdisciplinary engagement with art, sci-
ence, and digital media for students and general public.

2. Related works

The study of anamorphosis—the deliberate distortion of perspec-
tive requiring a specific vantage point or optical device for cor-
rect interpretation—has evolved significantly with advancements in
digital technologies, while maintaining a long-standing tradition in
art and geometric-projective theory [DRB21,MCC24]. This section
examines current research across four key domains: digital creation
tools, contemporary art and advertising, gaming, and iVR applica-
tions.

The construction of both analogue and digital anamorphoses has
been revolutionised by 3D modelling tools. Within digital 3D en-
vironments, it is possible to easily replicate the projective condi-
tions comprising a centre of projection (viewpoint), a surface inter-
secting the visual rays (picture plane), and an object to be repre-
sented. By selecting an extreme foreshortened viewpoint or a com-
plex, reflective intersecting surface, an anamorphosis can be gener-
ated. In the field of Descriptive Geometry, NURBS modelling soft-
ware such as Rhinoceros enables the graphical simulation of pro-
jective processes [Pag24, Ara21], even on non-planar, mirrored, or
highly complex surfaces, through computational design supported
by tools like Grasshopper [DPPIS15, DPP20]. Similar research in-
terests have emerged in Computer Graphics [dCG15], extending
to 3D object anamorphosis [HCO7] and applying anamorphic pro-
jections for alternative purposes, such as enhancing eye contact in
video conferencing [RBKS13].

These digital tools have accelerated the creation and dissemi-
nation of anamorphoses, allowing artists and designers to experi-
ment with complex distortions that would be challenging to com-
pute manually. However, most contemporary anamorphoses, while
likely conceived digitally, remain faithful to traditional fabrication
techniques. Notable examples include the remarkable works of Fe-
lice Varini [Var], Georges Rousse [Rou], and Truly Design [Tru].
The latter, an Italian crew based in Turin, created one of their most
experimental catoptric anamorphoses for the 2019 Milan Design
Week. In More Than One Thing (Figure 2), what appears as a flat
composition from the privileged viewpoint is, in fact, the reflec-
tion on a square-based mirrored pyramid, projecting a design that
is drawn across the walls, floor, and ceiling.

In advertising and music entertainment, experimentation has in-
volved integrating anamorphoses into video formats. Examples in-
clude OK Go’s music video for The Writing’s on the Wall [OKG],
as well as campaigns by Honda CR-V [Hon], Lacoste L!VE [Lac],
and Vodafone NZ [Vod] (Figure 3).

Regarding the use of anamorphic devices in digital environ-
ments, the most widespread application lies in gaming, which also
incorporates other types of non-perspective-based optical illusions.
Scientific literature on this topic explores various aspects. Scholars
have examined the phenomenon of spatial manipulation and defa-
miliarisation in digital games, drawing upon post-phenomenology

© 2025 The Author(s).
Proceedings published by Eurographics - The European Association for Computer Graphics.

Figure 2: Truly Design, More Than One Thing, Milan, 2019
(©Truly Design).

A L

Figure 3: Top row: Screenshot from OK Go’s The Writing’s on the
Wall music video; Second row: Screenshot from Honda CR-V ad-
vertisement; Third row: Screenshot from Lacoste L!VE campaign;
Bottom row: Screenshot from Vodafone New Zealand advert.

and developmental psychology, concluding that games with non-
Euclidean spatiality challenge real-world spatial epistemologies ac-
quired in early childhood [Bac20]. Others have analysed the spatial
potential in the relationship between surrealism and architecture
through gaming experiences [GO24]. The interest in spatial ma-
nipulation has led to the creation of Spatial Chef: a game which
focuses on player interaction with virtual environments through
body movements and an iVR gaming experience [SLKP23]. While
spatial ambiguity is central, there is no explicit anamorphic intent
or illusionary purpose. The theme of illusion reappears in studies
proposing workflows for game designers to incorporate optical il-
lusions into their projects [WXW*21].

Existing research consistently references Superliminal [Sup] as
a first-person puzzle game integrating optical illusions and perspec-
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tive tricks. Though not only strictly anamorphic, it employs ‘forced
perspective’—a technique exploiting the ambiguity of monocular
(screen-based, non-HMD) representations where depth cues are in-
complete, making objects appear simultaneously large and distant
or small and near (Figure 4). Similarly, Viewfinder [Vie] relies on
perspective manipulation, allowing players to map 2D images from
photographs into the 3D game space, creating new geometries and
layouts.

Figure 4: Screenshot from Superliminal videogame trailer show-
ing generic and privileged viewpoints.

Returning to pure anamorphosis, we observe that in some cases,
the design output remains in virtual environments, while in oth-
ers, digital design serves to produce anamorphoses for real-world
viewing. The former category includes the Anamorphic Gallery of
Anamorphoses (AnGA), detailed later. Unlike the aforementioned
games, AnGA functions as a virtual museum and anamorphic ex-
perience accessible via iVR through web browsers. Leveraging the
updated architecture of the ATON framework, scientific commu-
nities requiring online 3D models and 360° panoramas can now
develop customised web applications with ease.

3. The AnGA Project

The Anamorphic Gallery of Anamorphoses represents an inno-
vative VR experience designed to engage users with the con-
cept of anamorphosis through two distinct yet complementary ap-
proaches: firstly, through immersive first-person exploration of a
purpose-built anamorphic space—Ilater referred to as the ‘anamor-
phic box’—and secondly, through interactive engagement with cu-
rated anamorphic artworks accompanied by narrative explanations.

This section systematically outlines the design and development
process of AnGA, which was structured around five key implemen-
tation phases:

1. Three-dimensional modelling and texturing of the virtual
gallery environment;

2. Creation and texturing of exhibited anamorphic artworks;

3. Comprehensive lighting design and implementation for the vir-
tual scene;

4. Development of the introductory ‘anamorphic box’ installation
serving as the experience gateway;

5. Final technical implementation and deployment within the
ATON framework.

The project employs cutting-edge VR technology while maintain-
ing strong connections to historical anamorphic traditions, creating
a bridge between classical perspective techniques and contempo-
rary digital media. Each phase was carefully executed to ensure
both technical precision and optimal user experience, with particu-
lar attention paid to the accurate representation of anamorphic ef-
fects in a virtual environment.

3.1. Gallery architecture

The architectural design of AnGA was conceived as a photoreal-
istic simulation of a physical exhibition space. The virtual gallery
comprises a single 8x10 metre chamber featuring four structural
columns that demarcate an ambulatory from a central double-height
atrium (approximately 8 metres in height), with ‘natural’ illumina-
tion filtering through overhead apertures (Figure 5). The architec-
tural form and spatial configuration were dimensioned to accom-
modate and enhance the anamorphic artworks described in the fol-
lowing sections. Particular attention was given to ensuring that each
piece had adequate space to include its intended privileged view-
points. Furthermore, the ambulatory layout allowed for a multipli-
cation of surfaces with varied orientations—walls, ceilings, and pil-
lars—on which two site-specific anamorphoses were effectively in-
tegrated. The ambulatory also suggests a natural path for the viewer
to follow, while leaving the central area of the room free for the in-
stallation of a three-dimensional anamorphosis.

The architectural modelling employed NURBS (Non-Uniform
Rational B-Spline) surfaces within Rhinoceros 3D, with photoreal-
istic texture mapping applied to simulate authentic material prop-
erties: herringbone parquet flooring; serpentine green marble col-
umn cladding and architectural details; white or green-tinted plas-
ter wall and ceiling finishes (Figure 6). The space incorporates two
site-specific anamorphic installations intrinsically linked to the ar-
chitectural geometry, which will be examined later in this paper.

The technical workflow progressed through several key stages:

e The NURBS-based architectural model was exported in polygo-
nal OBJ format;

e Automated tessellation converted the continuous NURBS geom-
etry to discrete polygonal mesh;

e The resulting model was imported into Blender for advanced
lighting simulation and refinement.

This methodological approach ensured optimal geometric accuracy
while facilitating the subsequent lighting design process, maintain-
ing fidelity to both the conceptual design and technical require-
ments of the virtual environment.

3.2. Anamorphic artworks

The AnGA exhibition presents six original anamorphic installa-
tions that explore diverse approaches to perspective manipulation.
The creation process for these works involved a meticulous two-
stage methodology: initial verification of the anamorphic effect us-
ing Rhinoceros’ NURBS-based projection tools, followed by de-
tailed 3D modelling and texturing in Blender.

Every installation incorporates one or more privileged view-

© 2025 The Author(s).
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Figure 5: Perspective section and floor plan of AnGA’s architec-
ture. All measurements are in metres (Authors’ elaboration).

points that are essential for experiencing the intended optical il-
lusions. These carefully calculated vantage points enable the dis-
torted images to resolve into their proper proportions, revealing the
hidden imagery that remains concealed from other perspectives.

All anamorphic artworks are inspired by historical or contempo-
rary physical devices. They were designed following the geometric
principles summarised in Figure 1, though these are not discussed
in detail here. The decision not to replicate existing artworks was
based, on the one hand, on the need to design and position the priv-
ileged viewpoints in ways compatible with the architectural layout,
and on the other, on the intention to demonstrate that it is possible
to design original digital anamorphoses as effective as their phys-
ical counterparts. Moreover, existing historical and contemporary
works are often subject to copyright restrictions by the original au-
thors or holding institutions.

To streamline the creation process—while maintaining full man-
ual control over all perspective projections—generative Al was em-
ployed to produce some of the images applied to the devices, as
will be described later. The use of generative Al, explicitly ac-
knowledged in the in-depth content accessible during the VR ex-
perience, served as a means to democratise creative expression and

© 2025 The Author(s).
Proceedings published by Eurographics - The European Association for Computer Graphics.

Dark wood
parquet herringbone marble

Green serpentine White plaster Green plaster

Figure 6: Materials reference chart for AnGA’s architectural tex-
tures (Authors’ elaboration).

enhance productivity [MEV25], enabling the rapid generation of
high-quality images tailored to the desired visual characteristics.
These images were nonetheless further refined to fully meet the
aesthetic, narrative, and technical requirements of the perspective
devices.

These works collectively demonstrate how traditional anamor-
phic techniques can be reinterpreted through contemporary digi-
tal tools, maintaining historical connections while expanding the
possibilities of perspective manipulation in virtual environments.
The technical implementation carefully balanced perceptual impact
with computational efficiency, ensuring optimal performance in the
Web3D presentation format.

3.2.1. Welcome to the AnGA

Welcome to the AnGA (Figure 7) is the first site-specific anamor-
phosis that directly engages with the architectural space. It consists
of a projected welcome message for the gallery. The projection cen-
tre (with known coordinates) is positioned near the entrance door,
and the projection spans planes with different orientations.

From a technical standpoint, the text was projected onto the tex-
tures of the involved planes by rendering it from the privileged
viewpoint and adjusting its size and proportions to match the undis-
torted texture image using image-editing software (Photoshop).

This type of anamorphosis is frequently employed today in ad-
vertising; however, architectural-scale mural anamorphoses have
a long tradition, dating back to the outstanding examples created
by Niceron and Maignan at the Convent of Trinita dei Monti in
Rome [DRB21].
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Figure 7: Welcome to the AnGA artwork from privileged (left) and generic (right) viewpoints (Authors’ elaboration,).

3.2.2. Always Together, Eternally Apart

Always together, Eternally apart (Figure 8) is an example of tabula
scalata, also known as pleated perspective, turning picture, or chan-
nel anamorphosis. The work consists of two pieces created on ver-
tical prismatic slats with a triangular cross-section, each displaying
portraits of different figures depending on the viewer’s perspective.

The digital construction involves fabricating the physical sup-
port—comprising the slats and frame—followed by mapping al-
ternate faces of the slats onto textures corresponding to each por-
trait. Due to their unique ability to display two portraits that can
never be observed simultaneously, the devices were inspired by the
1980s film Ladyhawke, as was the work’s title. The portraits of the
woman, the man, the hawk, and the wolf were generated using Al
(Adobe Firefly), based on descriptions of the characters’ physical
traits and a style mimicking oil paintings.

Tabulae scalatae have a long history: they appear in 17th-
century treatises, and two exquisite examples depicting the pairs
Christ/Mary Magdalene and Saint Francis/Saint Clare are pre-
served at the Museum of Sacred Art in San Gimignano (Siena,
Italy) [MM23].

3.2.3. The Apple

The Apple (Figure 9) is a classic planar anamorphosis, the first
typology to be conceived historically. When viewed frontally, the
work depicts Adam and Eve in their traditional iconography, with
the forbidden fruit tree and the serpent. However, from a sharply
foreshortened right lateral perspective, what initially appears as an
indistinct reddish shape at the couple’s feet resolves into the per-
fectly proportioned form of an apple.

The painting was created using generative Al (ChatGPT and
Adobe Firefly), drawing inspiration from Flemish art, and manual
graphic editing steps were added. To project the apple onto the can-
vas, the same method employed for Welcome to AnGA was applied:
a proportionally correct rendering of the apple was generated from
the foreshortened viewpoint, using the canvas section as a refer-
ence for subsequent perspective distortion in Photoshop. This work
echoes the memento mori motif in Holbein’s The Ambassadors.

3.2.4. Ce n’est pas un crine

Ce n’est pas un crdne (Figure 10) is a catoptric anamorphosis of
the rabula scalata variety, thus combining the previously described
slatted mechanism (here using horizontal rather than vertical slats)
with mirror reflection. Unlike vertical slat double portraits, this
catoptric tabula scalata permits simultaneous viewing of both rep-
resentations: one direct and one indirect via mirror reflection.

The production process follows the same methodology as previ-
ously outlined. Particular care must be taken in determining both
the angle between opposing slat faces and the mirror’s inclination,
ensuring both images appear correctly from the privileged view-
ing position. The skull illustration was generated using Al, again
simulating an oil painting style.

This exhibited device pays homage to history’s most fa-
mous anamorphic skull—that concealed in Holbein’s The Am-
bassadors—while simultaneously referencing Magritte’s surrealist
oeuvre.

3.2.5. Dodecahedron

Dodecahedron (Figure 11) represents the second site-specific
anamorphosis designed to interact with AnGA’s architecture. This
work creates the illusion of a hollow dodecahedron suspended from
the ceiling at the room’s centre. The projection spans three planes
with distinct orientations, employing the same methodology as the
first described work.

The dodecahedron serves as a tribute to Descriptive Geome-
try—particularly its branch concerning representational methods,
where contemporary research into perspective now encompasses
anamorphic studies. Simultaneously, this Platonic solid references
the contemporary artwork of Truly Design.

3.2.6. Free-form Cube

Free-form Cube (Figure 12) presents a spatial anamorphosis. What
appears as an arbitrary form from most viewpoints resolves into
a perfect cube when observed from a specific vantage point, with
its visible faces rendered in distinct colours. The oxymoronic title
highlights the form’s inherent duality.

© 2025 The Author(s).
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Figure 8: Always together, Eternally apart artwork from privileged (left and right) and generic (centre) viewpoints (Authors’ elaboration).

Figure 9: The Apple artwork from frontal (left) and lateral (right)
viewpoints (Authors’ elaboration).

Figure 10: Ce n’est pas un crdne artwork from privileged (left)
and generic (right) viewpoints (Authors’ elaboration).

The work’s realisation involved: 3D modelling of a cube; selec-
tion of an optimal viewing position; and strategic displacement of
selected vertices along visual rays extending from this viewpoint
(the projection centre).

© 2025 The Author(s).
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Figure 11: Dodecahedron artwork from privileged (left) and
generic (right) viewpoints (Authors’ elaboration,).

This construction ensures the original cube’s apparent contour
and two-dimensional projection remain intact when viewed from
the designated position. While the face colours maintain the illu-
sion, the shadows remain deliberately inconsistent as they derive
from the object’s true, distorted form.

3.3. Lighting design

Given the choice of a Web3D-based experience, we implemented
baked lighting directly onto textures to reduce real-time rendering
demands.

The architectural model and its artworks were assembled in
Blender for lighting design:

e A zenithal Sun light filters through the ceiling’s central aperture,
illuminating the Free-form Cube at the room’s centre. This cre-
ates the object’s characteristic ambiguous shadows when viewed
from its intended vantage point.

e An Area light matching the ceiling opening’s dimensions en-
hances illumination of the upper floor.

e Each wall-mounted artwork features a Spot light replicating
standard exhibition lighting.
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Figure 12: Free-form Cube artwork from generic (left) and privi-
leged (right) viewpoints (Authors’ elaboration).

e For optimal viewing of Always together, Eternally apart, two ad-
ditional Point lights were placed near the tabulae scalatae to mit-
igate shadowing in the inter-slat recesses.

Following light placement and intensity calibration, we baked all
scene components (lights, ambient occlusion, textures, and materi-
als) onto the 3D objects’ textures using Blender’s Bake command.
This approach yields a 3D model conceptually analogous to pho-
togrammetric outputs, where textures inherently capture all lighting
conditions present during acquisition.

3.4. Anamorphic box

A final creative phase involved the construction of the ‘anamorphic
box’—a rectangular-based right prism composed of five faces and
positioned near the entrance to AnGA. This is a fully anamorphic
space: although formally consisting of a simple volume, it simu-
lates the spatiality of the entire gallery. Such spatial coherence is
perceptible only from a specific viewpoint. Although the anamor-
phic box was the last element to be created—being generated from
perspectival images of the gallery—it is the first element encoun-
tered by the user at the start of the VR experience.

The box’s dimensions (3x4 metres with 3m height) were cali-
brated to achieve an optimal compromise between maintaining the
anamorphic illusion and providing sufficient virtual space for natu-
ral locomotion.

The five interior surfaces display a projected reproduction of
AnGA’s complete interior architecture and artworks (Figure 13).
The projection centre aligns precisely with the entrance doorway’s
centre point and the privileged viewpoint for Welcome to the AnGA.
From this vantage, the anamorphic box and AnGA’s 3D space ap-
pear identical.

The experience begins from a different viewpoint within the box,
deliberately disorienting visitors in a perceptually non-Euclidean
space. Only one element remains coherent from this initial posi-
tion: the inscribed quote "Nothing would be what it is because ev-
erything would be what it isn’t"—a reference to Disney’s Alice in
Wonderland adaptation. This text guides visitors toward a yellow
floor circle marking the privileged viewpoint’s location (Figure 14).

Figure 13: Position of the ‘anamorphic box’ within AnGA’s archi-
tecture and development of the five faces with respective anamor-
phic textures (Authors’ elaboration).

The aim of the anamorphic box is therefore to immerse the user
in a fully anamorphic space, challenging their perceptual stimuli to
the fullest extent.

3.5. Scene implementation in ATON

ATON is a framework accessible to everyone for presenting and
interacting with 3D models, scenes, and 360 panoramas directly
on the web. It is designed to meet the growing demand for 3D

© 2025 The Author(s).
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Figure 14: Interior view of the ‘anamorphic box’ from a generic
viewpoint relative to the room’s anamorphic projection but privi-
leged for viewing the yellow text (Authors’ elaboration).

digitization in Cultural Heritage. It requires no installation for
end users since a common web browser is sufficient to access
interactive content, automatically adapting to any device (smart-
phones, tablets, computers, museum kiosks, up to AR/VR devices).
Key features to interact with 3D contents include measuring tools,
semantic annotations, virtual tours creation, immersive AR/VR
presentation, real-time collaboration with other remote users, ad-
vanced illumination tools, simulation of complex materials, and
much more. Furthermore, it offers different navigation modes: or-
bit, first-person, device orientation—besides various features for
viewpoints management. By embracing international standards and
formats, ATON can be easily integrated with other platforms and
services [FFD*21].

The development of AnGA was carried out within the NRRP
(National Recovery and Resilience Plan) project H2IOSC, which
led to substantial improvements in ATON’s architecture, User eX-
perience (UX) and User Interface (UI), that will be discussed in
separate papers. The ATON architecture supports the accelerated
development and deployment of custom web applications to in-
corporate custom logic, Ul and additional functionalities. AnGA
served as an experimental case study for such custom web applica-
tions.

Prior to implementing the scene in ATON, the 3D models of
both the architectural structure and the anamorphic artworks were
optimised using purpose-built tools. These tools performed format
conversion from OBJ to gITF, along with geometric optimisation
and texture compression. Through this process, the models were
reduced to approximately 10% of their original file size.

Following compression, the models were imported into ATON.

A surreal background composed of clouds and reflections was in-
tegrated into the environment, visible exclusively through the ceil-
ing aperture in the central hall and the entrance doorway. This effect
was achieved by mapping an equirectangular image onto a spheri-
cal enclosure surrounding the entire scene.

Furthermore, predefined viewpoints (PoVs) were established,
each corresponding to the privileged viewing positions of the vari-
ous anamorphic works.

© 2025 The Author(s).
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4. The AnGA experience and its challenges

The VR experience of AnGA [AnG] begins with users positioned at
an arbitrary point inside the anamorphic box. From this viewpoint,
the surrounding space appears intentionally distorted, with only a
single coherent element: the quotation "Nothing would be what it is
because everything would be what it isn’t", which directs users to-
wards a yellow floor circle. During this initial phase, participants
explore a perceptually non-Euclidean anamorphic space through
natural walking (where physical space permits). Upon reaching the
circle, users turn to discover the previously ambiguous architectural
elements resolving into the coherent structure of AnGA’s main hall.
At this point, the anamorphic box dissolves, revealing the full 3D
environment containing the anamorphic artworks.

Users may then freely navigate the space either through tele-
portation to marked floor discs or via interface-selected automated
movement to privileged viewpoints (PoVs). Reaching a PoV trig-
gers explanatory content about the corresponding anamorphic tech-
nique. The experience remains consistent across desktop, mobile,
and iVR platforms in terms of content delivery.

Some guidance on how to navigate the experience is provided
through 3D panels, particularly at the beginning—when the user
first enters the VR space—and during the transition from the
anamorphic box to the fully realised 3D gallery.

This research introduces novel iVR web-based implementation,
presenting unique challenges in two key areas: (1) WebXR techni-
cal challenges, and (2) anamorphic projective principles.

4.1. WebXR technical challenges

Mirror reflections in iVR (particularly for the catoptric anamorpho-
sis) required developing a custom shader within the custom web

app.

The ATON framework implements a fixed viewpoint height
above the virtual floor plane, normalising user eye-level regard-
less of physical stature. While this standardisation facilitates pre-
cise privileged viewpoint (PoV) alignment for anamorphic viewing,
spatial coordinate drift—including vertical displacement—may oc-
cur due to tracked area misconfiguration and other factors. We mit-
igated this issue through predefined PoVs ensuring accurate X,y,z
positioning. This option allows users to move from one PoV to an-
other directly via an interface button. Notably, we contend that tele-
port navigation offers valuable cognitive engagement by requiring
users to actively identify optimal viewing positions.

4.2. Anamorphic projective principles

Anamorphoses are constructed according to geometric-projection
principles that rely on the one-to-one relationship between the cen-
tre of projection (viewpoint), the perspective image (as received on
the retina), and the represented object. To preserve this relation-
ship—and for the observer’s eye to be deceived by the illusion—it
is necessary to view anamorphoses with one eye only.

The binocular vision problem—well-documented in literature
[Gre97, HAOT21]—presents fundamental constraints. While desk-
top/mobile displays circumvent this issue by presenting a single
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image (subsequently interpreted binocularly), iVR inherently pro-
vides stereoscopic vision.

Preliminary laboratory testing conducted on AnGA revealed that
most anamorphic works remain perceptually effective in iVR. The
notable exception is the Free-form Cube spatial anamorphosis. This
configuration corresponds to what Kilpatrick [IK61] defines as an
“equivalent configuration” and aligns with the “confounded ambi-
guity” theorised by Richard Gregory [Gre09]: from the constrained
viewpoint, the free-form shape produces the same retinal image as
a regular cube and is therefore perceived as such—at least when
viewed on a desktop or mobile display.

After prolonged exploration of the gallery space—particularly
after moving around the Free-form Cube installation—when the
observer returns to the privileged viewpoint and uses both eyes (i.e.
under stereoscopic vision), the illusion breaks. This is due to the
presence of depth cues, particularly convergence. This is a clas-
sic example of physiological depth cues, based on proprioceptive
feedback related to the eye orientation when focusing on an ob-
ject. Specifically, convergence refers to the angle formed by the
two optical axes, which increases as the object gets closer. The ef-
fectiveness of this cues diminishes rapidly with increasing viewing
distance or, alternatively, under monocular vision [CV95].

However, simply closing one eye removes depth cues, allowing
the distorted form to resolve into a perfect cube—despite inconsis-
tent shadow rendering.

5. Conclusions and future developments

The Anamorphic Gallery of Anamorphoses represents an inno-
vative approach to cultural heritage valorisation, showcasing the
centuries-old interplay between art and science. By digitally rein-
venting this Renaissance technique, the project explores the po-
tential of anamorphic devices in contemporary contexts, demon-
strating how immersive technologies can reinterpret traditional per-
spective illusions. Unlike current applications primarily focused on
gaming or physical installations, this virtual museum maintains an
educational and exhibitive purpose while incorporating interactive
elements, thereby enhancing public understanding of these com-
plex perspectival techniques.

A key strength of AnGA lies in its web-based, multi-device ac-
cessibility, which democratises the anamorphic experience by elim-
inating the need for specialised hardware. The ATON framework
facilitates fluid exploration across desktop, mobile and VR head-
sets, broadening access to diverse audiences. Furthermore, this ap-
proach demonstrates how VR can effectively preserve and dissem-
inate art forms rooted in scientific principles, fostering dialogue
between tradition and innovation.

This paper aims to initiate a research trajectory on the perception
of anamorphoses in VR. Due to space constraints, it is limited to the
first phase of this journey—namely, the design of the anamorphic
gallery. Given the unique nature of such artworks, this phase re-
quired in-depth discussion. Nonetheless, we considered it valuable
to highlight some of the key challenges that this kind of experience
must address, particularly those related to WebXR technology and
to the perception and physiology of binocular vision.

S. Menconero et al. / Exploring Anamorphoses in Immersive Virtual Reality on the Web

Future research directions will include behavioural analysis of
user interactions with virtual anamorphoses, with a particular focus
on the underlying cognitive and perceptual processes. Such investi-
gation could employ Interlumo—another tool developed within the
H2IOSC project [FG24]. Interlumo is a suite of services designed
for researchers and professionals aiming to study and understand
large volumes of interaction data generated by remote applications,
public or lab-based installations, virtual or physical spaces, online
web apps, and more. It is structured into three components: capture,
processing, and inspection. The first allows for the collection of
substantial amounts of interaction data in numerical form from re-
mote applications; the second enables the aggregation and analysis
of user behaviour patterns through analytics; and the third supports
the visual/immersive inspection of such data, facilitating advanced
interpretation directly through a standard web browser.

Integration with studies in visual perception and neuroaesthetics
may offer novel insights into the neural processing of these illu-
sions in immersive environments, with potential applications across
both artistic and educational domains.

Equally relevant will be the assessment of the experience’s edu-
cational potential by engaging students and evaluating, through the
use of Interlumo alongside traditional methods of user experience
evaluation, their level of involvement and their understanding of the
concept of anamorphosis.

Positioned at the intersection of art, science and technology,
AnGA stands as both an innovative cultural experience and a
testing ground for future interdisciplinary research. The project
preserves historical artistic techniques and recontextualises them
through cutting-edge digital media, suggesting new paradigms for
cultural heritage engagement in the digital age.
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