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From Data to Dimensionality on Samothrace
Bonna D. Wescoat, American School of Classical Studies at Athens and Emory University

From Homer through the mid-19th century, descriptions of the island of Samothrace in the northern
Aegean feature captivating encounters with the natural and wild beauty of its rocky peaks, streams,
and vegetation. The late 19th-21st century focus on archaeology has revealed a rich history of human
activity from the early Late Neolithic to the recent past. In recent years, we have aimed to bring these
two kinds of encounters into a more wholistic understanding of the historical landscape of this
mountain island. Our work has increasingly aimed to understand the island by joining together data
and research teams and reframing our inquiry more broadly to consider tangible and intangible
cultural heritage. These initiatives highlight the rich potential for integrated landscape investigations
of one of the most magical and mystical islands of the Mediterranean.

Investigations by American Excavations Samothrace (AES) centered on the Sanctuary of the Great
Gods, have introduced digital initiatives aimed at recreating the physical environment of evocative
terrain and innovative sacred architecture as a means of understanding sacred experience in a cult
whose actions were kept secret. Digital reconstructions and animations provide ways of investigating
and visualizing the interactions among sacred architecture, landscape, and the embodied actions of
the visitor. Mapping the use of local stone materials across the Sanctuary and identifying their
geologic sources not only aids in recreating a building history but also underscores the local role of
islanders in an era during which royal and elite patrons dominate our perceptions. While the remains
of iconic monuments such as the Nike of Samothrace (Paris) or the pedimental sculptures of the
Hieron (Vienna) were disbursed across Europe in the 19th century, they may be digitally reunited
with more recent discoveries on the island by 3D scanning and digital modeling.

With the Samothrace Exploration Project, we cast a much wider net to shed light on occupation and
land use on Samothrace from just before its earliest human inhabitation to the present, inking the
archaeological sites across the island and within their distinct micro geographies. The lidar aerial
survey of the island’s rugged and wooded landscape flown in the summer of 2023 encompasses the
most important archaeological sites of the island. It has served as the basis for an on-going integrated
diachronic investigation of settlement and transition across Samothrace.

Keywords: Samothrace, Sanctuary of the Great Gods, mystery rites, initiation, 3D digital modeling,
lidar.

Bits of memory: 3D (re)constructions of the Hebros Delta in the Aegean Thrace
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Ancient texts, such as Herodotus’ Histories, present considerable challenges to modern readers. These
difficulties arise not only from the complexity of ancient Greek spatial perception and mental
mapping, but also from the profound environmental transformations that have occurred since
antiquity. Deltaic regions, in particular, are notoriously difficult to reconstruct because sedimentation,
combined with sea-level fluctuations and tectonic, climatic, and anthropogenic factors, has
continuously reshaped river mouths over the past millennia.

To reconstruct one of the most famous military campaigns in history—Xerxes’ invasion of Greece in
480 BC—we have integrated literary sources, historical maps, and geomorphological data collected
from drillings carried out at Ainos (modern Enez, Turkey) between 2016 and 2019. This work enabled
us to present a four-dimensional (4D) reconstruction of the evolution of the Hebros Delta (today the
Evros/Meri¢/Maritsa River, forming the border between Greece, Turkey, and Bulgaria), along with
an animated visualization of Xerxes’ route through the northern Aegean.

More recent geophysical investigations, complemented by new geomorphological drillings at
Doriskos (2022-2024), however, have allowed us to continue our research and try to propose a
preliminary identification of the ancient harbor of Doriskos. These preliminary results, we present
here for the first time, shed light on the strategic considerations that led Xerxes to assemble all his
troops for the first time at this specific location—rather than in the better-known harbors of western
Asia or at the Straits dividing Asia and Europe.

Ricostruire il paesaggio antico di Roselle: gestione integrata dei dati e approcci
multidimensionali

Margherita Azzari, SAGAS-Universita di Firenze, margherita.azzari@unifi.it
Giovanna Liberotti SAGAS-Universita di Firenze, giovanna.liberotti@unifi.it
Paolo Liverani, Accademia dei Lincei, SAGAS-Universita di Firenze, paolo.liverani@unifi.it

Nel contributo si illustra 1’applicazione del software RT3D (Rome Transformed in 3D) al caso di
studio di Roselle, citta etrusca e successivamente colonia romana situata a nord-est di Grosseto. Tale
sperimentazione si colloca all’interno del progetto PRIN-PNRR GreatT — Global Research on
Environmental and Territorial Transformations, finanziato dal programma NextGenerationEU, che si
propone di ridefinire i paradigmi interpretativi attraverso ’integrazione di dati multidimensionali e
multivariabili.

Sviluppato dal Laboratorio di Geografia Applicata del Dipartimento di Storia, Archeologia,
Geografia, Arte e Spettacolo (SAGAS) dell’Universita degli Studi di Firenze, RT3D ¢ un software
open source concepito per l’archiviazione, la normalizzazione, la georeferenziazione e la
lemmatizzazione di dati eterogenei provenienti da una molteplicita di fonti (carotaggi, prospezioni
geofisiche, scavi archeologici, ricerche archivistiche, cartografia storica, etc.) e acquisiti tramite
diverse metodologie di indagine (rilievi topografici tradizionali, laser scanning, remote sensing, GPR,
fotointerpretazione, tra gli altri). Il sistema ¢ conforme ai principi FAIR - Findability, Accessibility,
Interoperability, Reusability, assicurando la tracciabilitd e la trasparenza dei dati attraverso la
conservazione e I’esplicitazione di metadata e paradata, indispensabili per garantirne la
comparabilita, I’implementazione e il riutilizzo in contesti di ricerca differenti.

Una delle caratteristiche salienti di RT3D risiede nella sua capacita di associare a ciascuna geometria
importata un riferimento cronologico specifico, visualizzato attraverso una codifica cromatica
condivisa dal gruppo di lavoro. L’ambiente tridimensionale consente una lettura stratigrafica avanzata
del dato altimetrico, favorendo analisi spaziali e temporali di prossimita tra gli elementi archeologici.
I dati elaborati vengono successivamente convertiti in elementi GIS in formato shapefile,
permettendo la generazione rapida di modelli digitali del terreno (DTM) riferiti a specifiche fasi
storiche.



L’approccio adottato consente dunque di integrare criticamente fonti materiali, visive e documentarie,
riducendo I’impatto delle lacune nella documentazione archeologica tradizionale e aprendo la strada
a nuovi e piu raffinati modelli interpretativi. L’analisi congiunta di dati di natura diversa, organizzati
in un ambiente digitale dinamico, favorisce una piu accurata ricostruzione diacronica delle
trasformazioni del paesaggio antico, contribuendo in modo significativo alla ridefinizione dei modelli
di occupazione, sfruttamento e percezione dello spazio nel mondo antico.

Keywords: RT3D, cartografia storica, fotografia aerea, analisi del paesaggio, SIT.

Chronocarto: WEB GIS and interactive publications of georeferenced archaeological/historical
data

Christophe Batardy, Ingénieur, ENS Paris, christophe.batardy@ens.psl.eu

Chronocarto is a web application designed for archaeological data at the site level (intra-sites) or at
the territorial level (inter-sites). Chronocarto is hosted by Humanum IR, a research infrastructure of
the French Ministry of Higher Education and Research, implemented by the CNRS in collaboration
with Campus Condorcet and the University of Aix-Marseille. Chronocarto aims to enable the
visualization and sharing of georeferenced archaeological/historical databases in the form of maps.
The Chronocarto web GIS offers 44 projects for sites or territories in different countries. These
projects, at different scales, enable the modeling of historical landscapes for sites located in different
countries.

Chronocarto is also a platform for hosting interactive publications combining data, maps,
commentaries, and interpretations. The publications offered on the Chronocarto platform are not
intended to replace monographs. However, an interactive publication can complement these
publications by enriching them with online data. This type of article meets the objectives of open
science as well as the possibility of comparing data and their interpretation, thus providing a means
of administering evidence. This paper will be the opportunity to start a discussion on this type of
writing history.

Keywords: WEB GIS, Interactive publication, DATA, MAPS.

Ferdinando Castagnoli and a look ahead between ancient topography and digital archaeology
Paola Moscati, CNR-ISPC, paola.moscati@cnr.it

This paper examines the relationship between ancient topography and digital archaeology. Focusing
on spatial archaeology, it outlines the transition from the Anglo-Saxon quantitative approach to the
broader, multi-layered perspective of archaeogeography, which integrates historical landscapes,
collective memory, and planning practices. It highlights how some early ‘visionary’ scholars
anticipated subsequent technological developments and how Castagnoli’s methodological legacy
continues to resonate with current digital tools, including digital cartography, GIS, and large-scale
geospatial repositories. Although modern infrastructures, remote sensing techniques, and Al-driven
analyses have transformed archaeological practice, the paper argues that no technology can fully
replace the essential role of direct, systematic field exploration that is central to Castagnoli’s holistic
vision.



Keywords: Ancient Topography, Archaeogeography, Digital Archaeology, Spatial Archaeology,
GIS.

From Orbit to Object: An Open-Source Rapid-Response Pipeline for Safeguarding
Archaeological and Cultural Heritage Sites

Pouria Marzban, Pouria.Marzban@dainst.de
Elvira Iacono, Elvira.lacono@dainst.de
Bernhard Fritsch, Bernhard.Fritsch@dainst.de
Benjamin Ducke

German Archaeological Institute (DAI) - Scientific Computing Unit, Central Research Services, Im
Dol 3, 14195 Berlin, Germany

Escalating climate extremes and anthropogenic pressures are accelerating damage to archaeological
and cultural heritage (ACH) worldwide. This motivated the German Archaeological Institute and its
partner institutes to develop Cultural Heritage Response Unit (CHRU) to build an end-to-end, open-
source workflow that links space-borne assessment to on-the-ground action. The pipeline integrates
preventive risk mapping, time-series monitoring, and rapid response using multi-source satellite data
(including Copernicus Sentinel missions) and interoperable GIS. An in-house toolbox, “KGR
Finder,” augments cultural heritage locations within hazard footprints and prioritizes assets.
Standardized geospatial products are deployed to field teams via mobile GIS (e.g., QField). On site,
teams record damage to structures and acquire high-resolution 3D documentation using UAV
photogrammetry, laser scanning, and complementary surveying, while movable finds are registered
on mobile devices with QR-coded identifiers. A portable IT backbone - mobile server (PostgreSQL
DBMS), network-attached storage, and synchronisation services in an ad-hoc local network over Wi-
Fi or cellular - enables robust, multi-device ingestion, real-time syncing, and secure backup. Resulting
datasets, subject to licensing, are delivered as documented packages to local antiquities authorities
and archived at DAI and can further be used as ground-truth to refine remote analyses. Together,
these components constitute a scalable methodology that transforms satellite intelligence into
actionable, field-ready evidence to strengthen climate resilience and improve emergency preservation
of ACH.

Keywords: CHRU, Remote sensing, GIS, DBMS.

SITAR: A proven model for heritage management, toward a systematic digital archaeology
Mirella Serlorenzi, MiC — ICA, mirella.serlorenzi@cultura.gov.it

The Archaeological Territorial Information System of Rome (SITAR), developed by the
Soprintendenza Speciale di Roma, stands today as one of the most advanced digital platforms for the
management, dissemination, and interpretation of urban archaeological data in Italy. Active for nearly
two decades, the system has continuously refined its conceptual and methodological framework,
establishing itself as a replicable model for the integrated management of archaeological heritage
within a GIS environment.

Over time, the system has faced numerous challenges, concerning not only its technical infrastructure,
network services, disaster recovery, and long-term preservation, but also the design of a modular
architecture and the integration of a powerful Digital Library for the organization and retrieval of
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information. However, the most significant challenge lay in aligning with the daily practice of
preventive archaeology, which often produced heterogeneous documentation, sometimes lacking the
minimum standards required for scientific research. The introduction of standardized data delivery
protocols proved to be a crucial step: it substantially improved the overall quality of the
documentation and facilitated the systematic and coherent integration of new data within the platform.
From a methodological perspective, the logical level of the Archaeological Unit (UA) has been
redefined. Beyond serving as a synthesis of the phases of life, use, reuse, and abandonment of a
building or complex, its primary purpose is to provide a coherent period plan for each excavation
context, thus enabling a stratified reading of the city’s historical fabric. The UA allows for a
diachronic reconstruction of urban transformations, making the relationships between structures,
spaces, and temporal sequences intelligible, and it constitutes the interpretative core of the SITAR
system. The introduction of the UA marked a crucial turning point in transforming SITAR from a
documentary database into a historical and territorial reconstruction platform, where stratigraphic
analysis becomes an active component in territorial governance.

This latest development has gone hand in hand with the release of an online system that enables
professionals working across the city of Rome to directly compile and upload OI, PA, and UA records
into the platform. This represents a significant milestone for the Soprintendenza, as it will allow the
digital archive to grow in real time and facilitate the monitoring of ongoing activities—at a moment
when the extensive archival work carried out by SITAR is approaching its final phase.

The experience gained over the years demonstrates that an infrastructure like SITAR is not merely a
dynamic archive, but a truly scalable and replicable digital ecosystem for the knowledge and
protection of cultural heritage—capable of integrating multiple data layers, verification processes,
and interpretative models. Over time, the system has proven essential in supporting informed and
integrated territorial planning, providing key tools to assess the impact of new infrastructures,
safeguard the archaeological heritage, and guide urban transformations in full respect of the city’s
historical stratification.

Keywords: SITAR; Archaeological Unit (UA); Urban Archaeology; Heritage Management;
Interoperability.

From Logical Scheme to Predictive Mapping: The Archaeological Potential Layer in SITAR
Paolo Rosati, SITAR, paolo.rosati@uniromal.it

The Archaeological Territorial Information System of Rome (SITAR), developed by the
Soprintendenza Speciale di Roma, has been active for eighteen years and has progressively refined
its logical structure, organizing data across three main levels: Operational Interventions (OI),
Archaeological Partitions (PA), and Archaeological Units (UA). Together, these levels enable a
multi-scalar and diachronic interpretation of archaeological investigations.

Building upon this framework, the SITAR project is currently developing a new interpretative layer,
the Archaeological Potential (PT), designed to provide a predictive assessment of the likelihood of
encountering archaeological remains. This layer integrates extensive datasets derived from
stratigraphic, geomorphological, and historical-cartographic analyses. Its purpose is twofold: on the
one hand, to support sustainable urban planning by contributing to the ex ante assessment of
development projects and mitigating the risk of impacts on unexcavated archaeological deposits; on
the other, to offer a diachronic framework that can guide future research.

The paper presents the methodological and technical criteria adopted for the construction of the PT
layer, including: the use of historical and modern cartographic sources (from the 1848 maps to the
2014 Carta Tecnica Regionale — CTR); the development of the historical digital elevation model



(H-DEM); the enhancement of archaeological understanding through the mapping of geological
strata, assessment of the elevation of the so-called “archaeological roof,” and characterization of
buried interfaces; the application of reliability indices and the interpretative bases for archaeological
risk modelling.

Examples drawn from SITAR’s long-term experience will illustrate the effectiveness of this approach
in developing the forthcoming Archaeological Potential Map of Rome.

The PT layer will soon be available on the SITAR platform, together with interactive tools for
measurement and data querying, based on more than 10,000 digitized borehole records. This
development marks a significant innovation in the digital management of cultural heritage,
demonstrating how a data infrastructure can evolve from a static archive into a dynamic instrument
for the interpretation and predictive management of the buried landscape.

Keywords: SITAR; Archaeological Potential; GIS; Historical Cartography; Predictive Archaeology.

Strumenti digitali per la topografia archeologica nell’ambito delle grandi infrastrutture di
Napoli: acquisizione, gestione e fruizione

Giuliana Boenzi, SABAP di Napoli, giuliana.boenzi@cultura.gov.it
Stefano lavarone, SABAP di Napoli, stefano.iavarone@cultura.gov.it
Francesco Frassi, Politecnico di Milano

Luigi Fregonese, Politecnico di Milano, luigi.fregonese@polimi.it

Since the late 1990s, the expansion of Naples’ underground railway network has led to the opening
of large-scale urban archaeology worksites, whose extent and complexity have progressively
increased, reaching a remarkable scale with the construction of the Municipio and Duomo stations.
Over the past 25 years, excavation and documentation activities have undergone a continuous
evolution in procedures, technologies, and operational methodologies, driven both by technological
advances and, above all, by the challenges posed by the construction sites themselves.

Among the various aspects involved, surveying activities have been subject to significant changes,
due both to technological progress and to the growing complexity of the contexts, often combined
with tighter schedules dictated by civil engineering needs. At the same time, on the one hand, the
potential offered by new tools—especially those enabling 3D recording—has opened up new
possibilities for dissemination; on the other hand, the substantial archaeological dimension reached
by the Municipio and Duomo worksites, both destined to become archaeological areas connected to
the metro stations, has required adapting survey methods to new design needs. This has been
especially relevant for the delicate phases of dismantling and reassembling monumental structures,
and will likewise be crucial for the management and maintenance of the future archaeological areas
open to the public.

To address all these challenges, the Soprintendenza has relied on the continuous presence of
surveyors working throughout both the excavation and dismantling/reassembly phases, producing
manually acquired, georeferenced measurements using total stations. Alongside these activities,
following earlier collaborations with the CNR (2010-2012), since 2012 the Soprintendenza has
been working with the Politecnico di Milano (Heritage Survey Technology — Mantova Lab), whose
contribution will be presented at the conference. These efforts form part of a broader
Soprintendenza project—still in its early stages—aimed at defining an effective and sustainable
strategy for data collection, data management, and for the dissemination and use of the materials
produced.



Linking Archaeological Knowledge in an Open Science Environment

Alessandra Caravale, CNR-ISPC, alessandra.caravale@cnr.it
Antonio D’Eredita, CNR-ISPC

Giacomo Mancuso, CNR-ISPC, giacomo.mancuso@cnt.it
Paola Moscati, CNR-ISPC, paola.moscati@cnr.it

This paper presents three complementary digital platforms developed within the Italian National
Research Council’s H2IOSC project: DHeLO (Digital Heritage Landscaping Observatory —
https://dhelo.cnr.it), BiDiAr (Bibliography of Digital Archaeology — https://bidiar.cnr.it), and the
Open Digital Archaeology Hub (ArchacoHub — https://archaeohub.cnr.it). Conceived as
interconnected services, they contribute to building a knowledge ecosystem that connects
archaeological datasets, scholarly publications, and research communities.

After outlining the core functionalities of each platform, the paper discusses how they jointly address
two complementary challenges: documentation, by ensuring that archaeological resources are made
accessible and FAIR-compliant; and analysis, by enabling cross-domain queries, semantic linking,
and multi-scalar interpretations of archaeological knowledge structures. A further innovative
dimension is their capacity to bridge data of science (archaeological datasets, images, texts) with data
on science (projects, researchers, institutions, networks), thereby fostering transparency, monitoring,
and reflexivity within the Open Science framework.

By situating these initiatives within broader debates on digital infrastructures, semantic web
technologies, and Open Science practices, the paper argues that DHeLO, BiDiAr, and ArchacoHub
should be understood not merely as repositories or catalogues, but also as analytical instruments.
They foster new approaches to archaeological mapping and knowledge sharing in digital heritage and
archaeology — for instance through the construction of knowledge graphs that interlink datasets,
publications, and research actors.

Finally, the contribution illustrates how such infrastructures make it possible to trace the evolution of
the discipline itself over time. Drawing on case studies published in the Diamond Open Access
journal Archeologia e Calcolatori over the past five years, the paper shows how bibliographic,
institutional, and dataset-level connections can be combined to reveal changing research trends,
networks, and thematic focuses in digital archaeology.

Keywords: Linked Open Data (LOD); Digital Archaeology; Knowledge Network; FAIR Data;
Open Science.

All inclusive: 3D mapping and spatial analysis of all fragments within a soil layer, case of study
Porta Nocera at Pompeii

Francois Fouriaux, CNRS, Centre Jean Bérard-EFR, francois.fouriaux@cnrs.fr

In the funerary area of the Porta Nocera necropolis in Pompeii, all artefacts and fragments embedded
within a soil layer were systematically recorded, including ceramics, burnt bones, glass and metal.
The investigation combined fine-grained excavation with high-resolution photogrammetric
recording, followed by spatial analysis and 3D visualisation using a Geographic Information System.
This fully inclusive documentation approach allowed us to capture not only the distribution of objects
but also the micro-scale traces of human actions preserved within the sediment.

The comprehensive mapping of these remains reveals patterns linked to commemorative practices
performed after the funeral and during the annual parentaliarites. Spatial clustering, fragmentation
dynamics and vertical micro-stratigraphy highlight repeated gestures associated with offerings,


https://dhelo.cnr.it/
https://bidiar.cnr.it/
https://archaeohub.cnr.it/

manipulation of deposits and circulation within the funerary plot. Infra-stratigraphic analysis and 3D
modelling further contribute to reconstructing both the appearance and the lived experience of this
space.

The results demonstrate that the funerary area was a highly frequented and actively maintained
environment, shaped by regular ritual practices. By integrating exhaustive 3D recording with spatial
and stratigraphic analysis, this study provides new insights into the taphonomy of ritual deposits and
offers a robust methodological framework for understanding social and ritual behaviours through
micro-scale archaeological evidence.

Keywords: Spatial Analysis; 3D modelling; Funerary pratices; Microstratigraphy; Pompei (Porta
Nocera).

Comparing models. Photogrammetric techniques for rock engravings modelling.
Fabio Cavulli, DSU-Universita degli Studi di Napoli Federico 11, fabio.cavulli@unina.it

3D modelling represents a fundamental survey technique to represent archaeological evidence. It is
particularly important to draw and analyse engravings because it is more descriptive and, somehow,
objective than traditional drawings, which result interpretative and not replicable, becoming a
debatable and often controversial matter. A technique able to verify the overlaying of signs is essential
to establish the relative sequence, thus the chronology of engravings. However, there are several
techniques and they provide different results. The paper tries to empirically compare SfM and PS
methods to understand how they work on surface representation and which are their specificities in a
difficult context such as the Pianaura engravings. The aim of the paper is to verify the accuracy of
the techniques. Three paths are pursued: the first analyses pure quantitative data, such as counting the
number of points or faces built and so on; the second aims to verify quantitatively distortions by
geometric measurements analysis; the third is a visual quality test, which focuses on users’ perception
of 3D models. It can be concluded that the distinct fields of application and the diverse purposes of
the research enhance the different specificities of the two techniques.

3D Reconstruction, Virtual Immersive Movie, and Restoration. Digital Approaches to the
Documentation of Old Excavations in Pre-Roman Marche.

Giacomo Bardelli, Universita di Napoli Federico II, giacomo.bardelli@unina.it

In the past ten years, various research projects conducted by Italian and foreign universities and
institutions, in synergy with the Soprintendenze and the Direzione Regionale Musei of the region
Marche, have been addressing the reorganization and study of old excavations carried out at some of
the most important sites in the region. In the case of Sirolo-Numana (Ancona), research has focused
particularly on the extensive necropolis areas — especially the Quagliotti-Davanzali and “I Pini”
sectors — which have been the subject of significant restoration and excavation projects. The use of
methodologies based on three-dimensional modelling of spaces and artefacts has enabled a new
approach to interpreting highly complex contexts identified during the second half of the 20" century,
as exemplified by the great “Tomb of the Queen.” This contribution briefly presents the investigative
strategies that led to the proposed three-dimensional reconstruction of part of the tomb and its grave
goods, as well as to the restoration of an exceptional polymateric artefact.
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Echoes of antiquity: unlocking the Gregorian Cadastre to reconstruct the Roman suburbium

Francesca D’ Andrea, Scuola Normale Superiore di Pisa, francesca.dandrea@sns.it
Eleonora lacopini, Scuola Normale Superiore di Pisa, eleonora.iacopini@sns.it
Consuelo Manetta, Scuola Normale Superiore di Pisa, consuelo.manetta@sns.it

This paper explores the untapped potential of the Gregorian Cadastre (1816—1835) for reconstructing
the ancient suburban landscape of Rome. Far beyond its original fiscal and administrative purposes,
this detailed nineteenth-century land survey offers a unique window onto the topography of the
Roman countryside. Its large-scale maps and accompanying land registers (brogliardi) capture a
snapshot of the nineteenth-century Roman countryside, yet still marked by numerous traces of
antiquity—from ruins and ancient roads to the enduring lines of aqueducts and field systems now lost
beneath modern urban sprawl. Unlike the urban fabric of Rome within the Aurelian walls, where
centuries of transformation have largely obscured the ancient landscape, the area between the
fortifications and the ninth mile remained relatively unchanged until the twentieth-century building
boom. This continuity makes it an exceptional context for investigating long-term interactions
between natural and cultural environments. As part of the ERC-funded project IN-ROME - The
INscribed City: Urban Structures and Interaction in Imperial Rome (https://inrome.sns.it - ERC-AdG-
101054143, P.I. Barbara E. Borg), our team is developing a digital platform that allows users to
navigate and interact with the cartographic and textual data of the Gregorian Cadastre. Based on the
digitisation of the maps and their integration with a database of information derived from the
brogliardi, this tool will provide an interdisciplinary resource for the study of the Roman suburbium.
At the conference, we will present the platform’s digital architecture, the workflow of data
integration, and selected case studies from Rome’s eastern countryside. These case studies illustrate
the complex interplay between different uses of the landscape—where tombs, residences, sacral, and
productive areas coexisted—demonstrating how digital tools applied to nineteenth-century legacy
data can yield new insights into the daily life of ancient Rome.

Keywords: Digital mapping, Landscape analysis, Gregorian Cadastre, Ancient Rome, Suburbium.

Digital Groma: un’infrastruttura digitale per il deep mapping della Piana Campana
dall’archivio e paesaggio archeologico

Giulia Buono, CNR-ISPC, giuliabuono@cnr.it

Teresa Tescione, DSU-Universita di Napoli Federico II, teresa.tescione@unina.it
Alessandra Caravale, CNR-ISPC, alessandra.caravale@cnr.it

Ilaria Matarese, SABAP Napoli area metropolitana, ilaria.matarese@cultura.gov.it
Emanuela Santaniello, Museo Archeologico Nazionale di Napoli,
emanuela.santaniello@cultura.gov.it

Rodolfo Brancato, DSU-Universita di Napoli Federico II, rodolfo.brancato@unina.it
Irene Rossi, CNR-ISPC, irene.rossi@cnr.it

La comprensione dei paesaggi rurali romani richiede 1’integrazione di una molteplicita dati,
tradizionalmente frammentati tra settori disciplinari diversi. In tal senso, il progetto In.Res.Agri
adotta un approccio integrato, combinando fonti storiche, topografiche, archeologiche, ambientali.
per lo studio dei paesaggi agricoli romani nell’Italia meridionale, con un focus specifico sul settore
centrale della Piana Campana.

Un ruolo cruciale ¢ stato svolto dalla ricerca d’archivio, che ha consentito il recupero e la
valorizzazione della documentazione archeologica (cd. legacy data), inclusi 1 dati provenienti da
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interventi di scavo legati all’archeologia d’emergenza e preventiva degli ultimi anni. Queste indagini,
spesso condotte in contesti di trasformazione del territorio, hanno generato una notevole quantita di
informazioni che, sebbene talvolta di difficile accesso o frammentarie, rappresentano una risorsa
imprescindibile per la ricostruzione di paesaggi storici. L’analisi dei dati archivistici ha facilitato,
inoltre, la ricostruzione di contesti fortemente frammentati, come quelli del settore centrale della
Piana Campana, caratterizzati da una visibilita discontinua del record archeologico. In quest’ottica, il
lavoro intrapreso sta consentendo di colmare lacune interpretative e riattivare connessioni tra elementi
del paesaggio altrimenti isolati o decontestualizzati, restituendo una visione piu coerente e dinamica
della trasformazione storica di questo complesso palinsesto in una prospettiva di lunga durata.

Per sostenere questa visione integrata ¢ stato sviluppato Digital Groma, un archivio relazionale
concepito per raccogliere, descrivere e gestire dati eterogenei, seguendo i principi FAIR (Findable,
Accessible, Interoperable, Reusable). Attraverso i casi di studio dal settore centrale della Piana
Campana, strumento digitale ha facilitato, nei limiti del possibile, 1’individuazione di pattern nella
distribuzione degli insediamenti, nei sistemi di divisione agraria e nelle strategie di adattamento
ambientale. Il contributo intende, inoltre, concentrarsi sugli approcci metodologici legati
all’integrazione di dati eterogenei e alla loro standardizzazione, alla risoluzione spaziale, alla
definizione di vocabolari terminologici.

Keywords: Digital Humanities; Topografia antica; Paesaggi agrari; Database; Piana Campana.

Un approccio multiscalare per la ricomposizione del paesaggio della Daunia centro-orientale (X
sec. a.C.-11I sec. d.C.)

Lorenzo Radaelli, Universita di Salerno, DiSPaC; Aix-Marseille Univ, CNRS, CCJ,
Iradaelli@unisa.it / lorenzo.radaelli1 994@gmail.com

Archaeological research in Northern Apulia boasts a decades-long history, shaped by the work of
various research groups—both Italian and foreign—that have employed different methodologies and
approaches over time. While this has certainly led to a substantial increase in our knowledge of
ancient Daunia, it has also generated a vast amount of data marked by extreme heterogeneity,
manifested on quantitative, qualitative, and spatial levels. This lack of uniformity is particularly
evident in studies concerning the ancient landscape, as territorial-scale investigations more frequently
require the handling of data produced by different teams.

This contribution aims to illustrate the approach used in a study conducted in the area between the
ancient center of Arpi (Foggia) and the Gulf of Manfredonia, which focuses on reconstructing
settlement dynamics and reassembling ancient rural landscapes during a period spanning from the
formation of the Daunian ethnos to the Imperial age. The study was carried out using a three-tiered
scale of analysis: a regional scale for reconstructing major historical-archaeological-environmental
dynamics; a micro-scale for detailed analyses of specific contexts; and a local scale to account for the
connective fabric in which communities lived and operated.

Based on the analysis of both published and unpublished materials, cartographic tools were developed
to visualize the data and the intensity and quality of previous research. Given that the dataset consists
overwhelmingly of legacy data, it was necessary to implement a standardization process through a
series of operations aimed at deconstructing the data itself, which also served to eliminate—or at least
mitigate—the interpretative superstructures applied over the course of earlier studies. Archaeological
evidence was therefore recorded using a set of fields designed to capture objective parameters, such
as spatial and material aspects, to overcome issues arising from the multiplicity of definitions,
interpretations, and dating systems. The cataloguing process also considered the need to integrate
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archaeological data with environmental information in order to investigate the reciprocal relationship
between humans and their environment.

This process enabled the creation of a uniform database capable of preserving sufficient informational
potential to perform spatial analyses aimed at identifying possible hierarchies within the settlement
system and at defining the developmental phases of settlement patterns in this important sector of
ancient Daunia.

Keywords: landscape archaeology, settlement patterns, legacy data, ancient Daunia, spatial
analyses.

Computer vision technologies for the documentation and study of archaeological legacy data: the
case study of the pottery

Lorenzo Cardarelli, Sapienza Universita di Roma, lorenzo.cardarelli@uniromal..it
Julian Bogdani, Sapienza Universita di Roma, julian.bogdani@uniromal.it

Artificial Intelligence is rapidly becoming an integral part of everyday life in all sectors, from
autonomous vehicles to image generation and code development. Generative Al can process vast
amounts of data through automation and analyse it using Machine Learning algorithms with
mathematical and computational foundations, making it an increasingly powerful tool. These
technologies are now expanding into archaeology, with numerous Al-driven projects emerging,
particularly for analysing archaeological contexts and unpublished materials. A model developed at
the Laboratorio di Archeologia Digitale (LAD) at Sapienza University of Rome demonstrates how
these concepts can be applied in practice. The research explores the potential of Al to advance the
study of pottery by incorporating classical computer vision models for image analysis and
collaborative tools that leverage archaeological knowledge through a bottom-up approach.

SIDICUMAFLEG — A digital resource for the study and the enhancement of the material culture
of the Phlegraean Fields.

Antonella Ciotola, DSU-Universita degli Studi di Napoli Federico II, antonella.ciotola@unina.it

This paper presents a research project, launched only a few months ago, aimed at developing an
integrated knowledge system for the preservation and enhancement of the material culture of the
Phlegraecan Fields. This system is based on a census, including cataloguing and graphic and/or
photographic documentation, of the artefacts which testify to the cultural richness of this area over a
chronological span from the third century BC to the fifth century AD. The goal is to achieve a
systematized knowledge of the Phlegraean archaeological heritage, catalogued and shared via a web-
based platform, thereby ensuring its widest dissemination among the public and the scientific
community.

Keywords: Digital Humanities, Database, Open data, Phlegraean Fields, Material culture.

The eastern necropolis of Puteoli: a digital excavation

Maria Luisa Tardugno, SABAP di Napoli Area Metropolitana, marialuisa.tardugno@cultura.gov.it
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Michele Silani, Universita della Campania Vanvitelli, michele.silani@unicampania.it

At the beginning of the 1990s, the Archaeological Superintendency initiated a series of preliminary
interventions ahead of the construction of road infrastructure, aimed at assessing the potential impact
on any existing archaeological remains. This led to the identification, in the northeastern portion of
the ancient city of Puteoli, of a stretch approximately 400 meters long of the road that connected
Pozzuoli and Naples, known in historical sources as the Via Antiniana—a route in use from the late
7th to early 6th century BCE.

The investigated section, dating to around the first half of the 1st century BCE, features on both sides
a continuous row of funerary monuments of particular significance, with evidence of use extending
up to the Sth century CE. The area also revealed tabernae connected to the road and side entrances to
praedia located on the hills above. The funerary buildings include one or more barrel-vaulted
underground burial chambers with niches for cinerary urns, shrines adorned with refined stucco
decorations, and fagades featuring fluted half-columns and false doors topped with pediments and
lunettes.

From its inception, the research project on the necropolis of the Via Antiniana—developed through
collaboration between SABAP-NA-MET and the Vanvitelli University—has adhered to the
principles of the Seville Charter, emphasizing the complementarity of digital approaches with
traditional tools and the authenticity of reconstruction, with particular attention to efficiency and
scientific transparency. The project has clearly defined its workflow and objectives.

Two main ongoing activities have driven the initial phases of the project: the recovery of
documentation from excavations conducted between 1992 and 1997, and a new digital survey of all
monuments still visible. Archival research enabled the retrieval of so-called legacy data from the
excavation, while the application of geomatics techniques—such as three-dimensional laser scanning
integrated with high-resolution photogrammetry—allowed for the creation of accurate digital twins
of the surviving funerary monuments.

The 3D models also served as the foundation for the development of a digital platform capable of
managing, visualizing, and communicating archaeological information. Comprising two modules for
cartographic and three-dimensional representation, the platform is organized through a dedicated
geodatabase, where all the cataloged data of individual stratigraphic units identified during the
excavation of the funerary monuments are stored and correlated.

Finally, the digitization of photographic documentation—whether negatives, slides, or prints—along
with the vectorization and georeferencing of graphic materials such as plans and sections, enables the
reconstruction of stratigraphic sequences in three dimensions. This allows for a true digital
excavation, reconstructing the history of this extraordinary archaeological palimpsest.

Keywords: Puteoli, funerary landscape, legacy data, digital twins, 3D platform.

3D in the Dark: documentation, study and publication of the Pan Cave and the corpus of
sculptures of Ainos/Thrace

Anca Dan, ENS Paris, anca-cristina.dan@ens.psl.eu
Frédérique Marchand-Beaulieu, ENS Paris, frederique.marchand-beaulieu@ens.psl.eu
Sait Basaran, Istanbul

Ainos (modern Enez, in the present-day Turkish province of Edirne) is an ancient city of Thracian,
Greek, Roman, Byzantine, Ottoman, and finally Turkish heritage, continuously inhabited for the past
3,000 years. The only ancient remains consist either of isolated stones reused in later walls or of
objects discovered by local inhabitants during the last century and now preserved in the Edirne
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Museum. Other remains include subterranean structures—mostly tombs excavated by Sait Basaran,
who directed excavations for more than forty years—and the famous Pan Cave, which still retains
much of its mystery.

In this paper, we present a 3D corpus of sculptures dating from the Greek, Roman, and Early
Byzantine periods that we prepare now for publication, as well as our study of the Pan Cave—a Greek
cult site later reused as a Byzantine-Genovese funerary chapel—which we mapped using
photogrammetry in the dark, in the fall of 2021.

Mounds in the mud: Historic Maps, Aerial Images, Lidar and Al in Colchian digital archaeology
(Republic of Georgia)

Mikheil Elashvili, Ilia State University, Tbilisi-Bridgewater State University, MA,
mikheil elashvili@iliauni.edu.ge

Anca Dan, CNRS-ENS Paris, anca-cristina.dan@ens.psl.eu

Mikheil Lobjanidze, Ilia State University, Tbilisi-Universita di Siena

The territory of ancient Colchis (in the present-day western Georgia) was centered on the basin of the
Rioni River, traditionally identified with the mythical Phasis - the river of the Golden Fleece and the
Argonauts. By the late 5th century BC, Hippocrates described the challenging lifestyle of the
Colchians, who lived in a hot, humid environment of dense vegetation, on islands divided by the
network of the rivers, their tributaries and channels, with small boats as the main means of
transportation. Yet, Hippocrates’ statements remained unsupported by archaeological evidence,
despite numerous attempts at mapping and studying some of the Colchian sites of the Rioni delta. In
fact, while archaeologists and geomorphologists have been able to study aspects of this “Colchian”
landscape and characteristic settlement mounds, from the Bronze Age to the Roman period, mainly
north of the Rioni (river basins of Khorbistkali and Enguri), the large part of the Colchian territory
has remained largely unexplored due to inaccessible marshes and wetland forests along the lower
course of the Rioni.

Today, however, Remote Sensing and specifically the new LIDAR analyses, combined with Al-based
pattern recognition and targeted geoarchaeological field surveys, are opening unprecedented
opportunities to reconstruct the settlement networks and elements of historic landscapes at the core
of Colchis. This understudied topic remains the missing piece of the puzzle, linking the mineral
sources of gold and copper in the Central Caucasus (Svaneti and Racha-Lechkhumi) to the Hellenic
Pontic Sea. Environmental History of Colchis also provides a valuable lesson in human adaptation
and resilience in this exceptional yet fragile environment.

The application of the Atlas of Construction Techniques in the study of Pompeii’s built heritage

Héléne Dessales, ENS Paris, helene.dessales@ens.psl.eu
Agnes Tricoche, ENS Paris, agnes.tricoche@ens.psl.eu

This paper will illustrate the application of the Atlas of Roman Construction Techniques (ACoR)
programme, with two case studies on the built heritage in Pompeii: the Villa of Diomedes and post-
earthquake reconstructions. The objective of the ACoR collective programme, supported since 2012
by several European institutions, is to develop an atlas of construction techniques with a wide
chronological and geographical range.
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The objective of the ACoR programme, which began in 2012, is to develop an atlas of Roman
construction techniques, covering a wide geographical and chronological range. The project has
resulted in the creation of a database, available on this website, which establishes a corpus of
techniques, identified, classified and located in a given territory, site and building.
https://acor.huma-num.fr/projet/

Transforming the Atlas of the Athenian Funerary Funerary Evidence (AAFE), from proprietary
platform to interoperable Web-GI1S infrastructure for ancient funerary landscapes

Annarita Doronzio, Humboldt-Universitéit zu Berlin, annarita.doronzio@hu-berlin.de

Vincenzo Capozzoli, Université Paris 1 Panthéon-Sorbonne, vincenzo.capozzoli@univ-paris].fr
Bernhard Fritsch, Deutsches Archédologisches Institut, Berlin, Bernhard.Fritsch@dainst.de
Markus Vennebusch, Freelancer, MVennebusch@web.de

This paper presents the rationale, development, and conceptual transformation of the Atlas of the
Athenian Funerary Evidence (AAFE), a project designed to address the long-standing challenge of
systematically studying Early Iron Age and Archaic Athenian graves. Existing scholarly
contributions—whether digital platforms or traditional syntheses —remain limited by fragmentation,
static formats, or insufficient searchability. The AAFE originally employed a large, relational
FileMaker Pro database (1,034 graves; 67 tables; 194 relations) to integrate highly heterogeneous
funerary data. However, the proprietary environment lacked Open Science compliance, semantic
interoperability, and geospatial capability, making a migration essential. The transition to an open
PostGIS-based Web-GIS represents not only a technical upgrade but an ontological and
epistemological shift. Moving from FileMaker’s contextual, application-dependent structures to a
stable, relational, standards-compliant data model redefines how archaeological entities are
constituted, queried, and interpreted. Following Simondon, this migration “re-individuates” the data,
exposing the mediations through which archaeological knowledge is produced and enabling
transparency, reusability, and critical comparison. The AAFE thus becomes an analytical
infrastructure rather than a container, reshaping the conditions under which Athenian funerary
evidence can be studied.

Keywords: Athens, FileMaker, PostGIS, Web-GIS, Funerary Landscape.

Mapping the Ancient Landscape of the island of Capri. A WebGlS for the Documentation and
Visualisation of its Archaeological Heritage

Luca Di Franco, Musei di Capri, luca.difranco-01@cultura.gov.it
Giovanni Caratelli, CNR-ISPC, giovanni.caratelli@cnr.it
Cecilia Giorgi, CNR-ISPC, cecilia.giorgi@cnr.it

Making and managing archaeological data. The experience of the ‘Archaeofinds’ geodatabase
for the study of the ancient craft production, cities, and territories along the eastern coast of
Sicily

Daniele Malfitana, DISUM-Universita di Catania, daniele.malfitana@unict.it
Antonino Mazzaglia, CNR-ISPC, nino.mazzaglia@cnr.it
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CAT-TWIN Project: 3D Mapping and Topographic Integration for the Digital Twin of the
Ancient Theatre of Catania

Rodolfo Brancato, DSU-Universita di Napoli Federico II, rodolfo.brancato@unina.it
Giulia Falco, Parco Archeologico di Catania, g.falco@regione.sicilia.it

Giuseppe Luongo, DSU-Universita di Napoli Federico II, luongo234@hotmail.it

Lucia Acanfora, DIARC-Universita di Napoli Federico II, lucia.acanfora@unina.it
Antonella Di Luggo, DIARC-Universita di Napoli Federico II, antonella.diluggo@unina.it
Daniela Palomba, DIARC-Universita di Napoli Federico II, daniela.palomba@unina.it
Simona Scandurra, DIARC-Universita di Napoli Federico II, simona.scandurra@unina.it

This contribution presents the preliminary results of the CAT-TWIN project, dedicated to creating
the digital twin of the Ancient Theatre of Catania through the multidisciplinary integration of 3D
surveys, topographic analysis, and advanced digital modelling. The team combines data from laser
scanning, drone- and ground-based Structure from Motion, architectural survey, and historical
documentation to accurately reconstruct the geometry, construction sequence, and topographic
context of the monument. The complex of the Theatre and the Odeon, extending across an area
corresponding to three blocks of the ancient urban grid, previously lacked both a detailed large-scale
cartography of the entire ensemble and a unified survey capable of highlighting the relationship
between the ancient structures and the contemporary urban fabric.

The project develops interoperable procedures and information models for the conservation,
archaeological research, and valorisation of the theatrical complex, laying the foundations for an open
and up-to-date digital platform. The 3D digital replica will also serve as the basis for future actions
involving semantic annotation of the architecture, stratigraphic analysis of building techniques and
ancient and modern restorations, and, ultimately, for a new programme of digital enhancement of the
Archaeological Park of Catania.

Keywords: Ancient Theatre of Catania; Digital Twin; 3D drawing; Ancient topography;
Architectural drawing.

Information Management of Archaeological Built Heritage Data from Small to Large Scale: The
Case Study of Domus VIII 6.1/8-11 in Pompeii

Angela Bosco, Universita di Napoli L’Orientale, abosco@unior.it

Valeria Cera, DIARC-Universita di Napoli Federico II, valeria.cera@unina.it

Simona Scandurra, DIARC-Universita di Napoli Federico II, simona.scandurra@unina.it
Luigi Fregonese, Politecnico di Milano, luigi.fregonese@polimi.it

The BIG_ SMAART project was conceived with the aim of structuring a workflow capable of making
information systems dedicated to the documentation of archaeological built heritage interoperable. It
seeks to systematise the informational corpus relating to archaeological contexts through the
definition of ontologies, the use of specialised thesauri for ancient built structures, and the semantic
integration of GIS and BIM environments. This integration, grounded in the semantic description of
the archaeological object, is intended to overcome data fragmentation and optimise processes of
knowledge and heritage management, enhancing the potential of 3D technologies and the principles
of Open Science.
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In recent years, the information archives of major Italian archaeological sites have expanded with
data originating from heterogeneous disciplines -from engineering to architecture, from physics to
biology - producing a complex and often inconsistent set of information. In this scenario,
BIG_SMAART proposes a methodology capable of integrating geometric, semantic, and territorial
dimensions, outlining a multiscale process of information modelling aimed at creating an
interoperable archive of archaeological data. The Vesuvian area provides a privileged case study, due
to its historical uniqueness and the extraordinary wealth of information on Roman life and
construction techniques preserved at the moment of the AD 79 eruption.

From a methodological standpoint, BIG SMAART develops an information model of Roman
architecture from the Republican and early Imperial periods, constructed through libraries of
parametric archaeological objects defined according to international standards and organised into
domain ontologies. The research focuses particularly on the semantic enrichment of archaeological
data, analysing the correspondences between domain-specific ontologies (such as CIDOC-CRMba,
an extension of the CIDOC Conceptual Reference Model supporting archaeological built heritage)
and the IFC schema (Industry Foundation Classes), the BIM standard for exchanging information
data. The objective is to assess the semantic compatibility between the two languages, identifying
correspondences, gaps, and the potential of an integration capable of coherently representing entities,
as well as conceptual and structural relationships.

In this perspective, the research applies the methodology of semantic integration to the case study of
Domus VIII 6.1/8-11 in Pompeii, representative of the Vesuvian building fabric of the late
Republican and Imperial periods. The IFC model, developed in a BIM environment and semantically
enriched through a Python script based on IfcOpenShell, associates each entity with ontological
correspondences derived from CIDOC-CRMba, ArCo, and AAT, integrating descriptions of
typology, function, and construction technique. The subsequent conversion of the model and its
interrogation in ontological environments such as Protégé or graph-based systems (Neo4j) has
enabled the exploration of spatial, chronological, and functional relationships through complex
semantic queries.

This experience demonstrates how the convergence of BIM modelling, semantic ontologies, and
intelligent data querying represents a paradigm shift in the representation and management of
archaeological heritage. The integration of IFC models with CIDOC-CRMba, ArCo, and AAT does
not merely create an overlap of schemas; rather, it establishes a genuine knowledge-oriented
information ecosystem in which the three-dimensional model becomes a tool for research,
documentation, and valorisation. In this sense, BIG_ SMAART makes an innovative contribution to
the construction of a replicable methodology for the digitalisation and dissemination of
archaeological heritage, capable of capturing - within a single interoperable structure - the material
and semantic complexity of past testimonies.

Integrating Geospatial Decision Support Systems (SDSS) for Ecotourism and Cultural Heritage
Valorisation: A case study in the rural territory of the Metropolitan City of Naples, Italy
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The work presents the implementation of a methodology centred on a Geospatial Decision Support
System (SDSS) and a Geospatial Cyberinfrastructure aimed at identifying, assessing and enhancing
territories for the development of rural tourism and ecotourism. Rural tourism and ecotourism are
vital activities for many inland areas, as they enable both to generate significant income and to support
the rural economy, according to principles of sustainability, in line with 2030 Agenda for Sustainable
Development Goals.

In achieving the objective of identifying, assessing, and enhancing the territory, the workplaces
specific attention on linking past heritage and modern knowledge-sharing.

The study's core innovation lies in the use of GIS technology as a digital research Infrastructure to
map and integrate multi-layered information crucial for cultural heritage management and promotion.
The Geospatial Decision Support System (SDSS) incorporates environmental indicators alongside
data layers representing historical assets, traditional landscapes, archaeological sites and local cultural
resources within the rural territory of the Metropolitan City of Naples, a geographically complex
region with a rich historical stratification.

The case study presented aims at demonstrating how digital tools facilitate the reinterpretation and
reuse of both analogue and born-digital resources.

By integrating data from different fields, the system moves beyond simple environmental mapping
to allow decision-makers and stakeholders, and, more generally, all potential users to:

Assess the vulnerability of cultural landscapes and archaeological features to human pressure.
Define thematic itineraries that connect historical narratives with local communities, thereby
enhancing the cultural experience for visitors.

Support the digitization and spatial mapping of local cultural assets, making knowledge accessible
and promoting Open Science principles.

The SDSS framework applied to the distinct rural area surrounding Naples represents a practical
example of how Digital Humanities can interface with applied planning, providing a robust and
replicable model for the sustainable management of historical and cultural landscapes, while at the
same time generating income and promoting environmental and cultural awareness, knowledge,
enhancement and protection.
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