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2. Assessment

1. Knowledge

4. Management

3. Actualization

UNIRM1

Ancient Latium; Church of San Lorenzo in Miranda (Rome); Tor Fiscale (Rome);

Cathedral of Acerenza; Aachen; Sant’Andrea della Valle (Rome); Complesso della

Santissima Trinità” in Venosa (PZ); San Paolo Apostolo Cathedral in Aversa: Ancient

Syracuse; Amendolara Project; Villa Adriana Project; Valnerina Project (TR - South

Umbria).

CNR

Georeferencing Basilica Iulia; Study of Norchia and Poggio Montano (Vetralla); The

deposit in Piazza San Francesco, Catania; Assessment and Evaluation of the

Tangible Cultural Heritage of Centuripe.

UNIFI

RESTART Project

UNIVE

The Church of San Fantin in Venice: Spolia and BIM; Interpreting Archival Data about

Lost Furnishings of Medieval Churches in Venice; “Pilastro del Miracolo” in the

Basilica of San Marco in Venice; Quantitative Methods and GIS for Archival Research

Normale di PISA

Syracuse Literary sources project; Florence medieval literary sources project.

UNIBA/UNINA

Digitalization and study of Magna Grecia museum collections; Contemporary

Archaeology project.

CoopCulture

Roman Celio Project.
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Manuela Bonadies

Niccolò Cecconi

Francesco De Stefano

Marika Griffo

Ileana Micarelli

Claudia Moricca

Francesca Perrone

Francesca Porfiri

Assegnisti di ricerca

Simona Fortini

Claudia Livrini

Nadia Marconi

Michela Nocita

Laura Sagripanti

Roberto Barni

Rinaldo D’Alessandro

Marco Pistolesi

Rossana Ravesi

Gabriele Giuliani

Borsisti di ricerca

Irene Catanzaro

Francesca D'Ambola

Eliana Pillitteri

Nicolò Squartini

Carla Tulini

Rachele Nicolini



The “common rules” of Spoke 8

1) Configuration of two- and three-dimensional information sources in georeferenced geographical

spaces.

2) Sharing of the RDN 2008 coordinate system.

3) Convergence of one-dimensional (textual), two-dimensional (graphic and topographic

processing) and three-dimensional (3D models) information sources.

4) Use of existing sustainable technologies developed by software designers.

5) Use of sustainable technologies already developed by other software designers.

6) Management and assessment of datasets consisting of heterogeneous information sources.

7) Development of good practices for increasing knowledge of Tangible Cultural Heritage assets

and contexts and the possibilities for the protection, valorization and communication of their

historical and cultural contents.

1. Knowledge



2. Assessment

1. Knowledge Reconstructing and narrating changing urban landscapes



Monumental Necropolis of Norchia: divided
into four sectors named Pile A, Pile B, Pile C and
Pile D, which wind along the tuffaceous ridge,
east of the ditch.

The need to adapt the available data to the
methodological basis of the “Atlas of Latium”
project resulted in the choice to emphasize
some more distinctive information:

The necropolis of Norchia, with particular
reference to the sector of the Temple Tombs,
provided an opportunity to try to apply
localized in-depth study in order to bring the
information to its maximum degree of detail.

Schema ricostruttivo di una tomba e, a destra, planimetria generale della necropoli di 

Norchia con i diversi settori (Pile A, Pile B, Pile C, Pile D) (da Ambrosini 2018).

Piattaforma

Facciata

Vano di
sottofacciata

Camera 
funeraria

Atlas of Latium. The Etruscan necropolises of Poggio Montano and
Norchia in the Viterbo area. Digitization protocols for complex data
(L. Ambrosini, A. Piergrossi, L. Sagripanti)



Missione 4 • Istruzione e RicercaMissione 4 • Istruzione e Ricerca

DUE CASI STUDIO
The case studies were selected after careful
examination of the different potentials offered
by the research carried out at the Catania site of
the ISPC CNR, from among the topics that could
offer an opportunity to test an integrated
approach that is methodologically consistent
with what is required by the project.
Consideration was also given to the possibility of
developing two case studies to test, through two
inverse methodological paths, best practices in
the analysis of different types of TCH.

Creazione di un modello di catalogazione digitale per lo studio della coroplastica: il caso di Katane

Analysis, knowledge and enhancement of Centuripe’s Tangible Cultural Heritage: the Archaeological Map

DUE PERCORSI METODOLOGICI INVERSI
I due casi studio, offrono l’opportunità di
procedere lungo percorsi metodologici inversi:
nel primo caso dal micro- al macro-contesto
(ossia dalla schedatura del manufatto alla
geolocalizzazione delle evidenze
architettoniche relative all’area di
rinvenimento dei manufatti nel caso di
Catania); nel secondo caso, al contrario, dalla
geolocalizzazione delle evidenze archeologiche
nel territorio e nell’area urbana di Centuripe
alla schedatura e documentazione di edifici e
manufatti relativi).

Elaborazione di un modello di catalogazione digitale per la coroplastica: dalla scheda RA 
al Modulo di approfondimento coroplastico alla Scheda Tipo (Authority file)

Geolocalizzazione delle evidenze nell’area di rinvenimento

Fase 1
Acquisizione della cartografia storica.
Documentazione fotografica di dettaglio sui monumenti.
Schedatura (Tsk: CA).
Produzione di piante, prospetti, sezioni, vedute prospettiche.

Fase 2
Acquisizione della documentazione aerofotografica (UAV).
Produzione della nuvola di punti densa.
Produzione di sottoprodotti: Orto-fotopiani zenitali/elevati.
Modelli Digitali di elevazione DEM e derivati (DTM e DSM).

A.Pautasso, F. Ferlito, G. Biondi, S. Rizza



Collecting data on archaeobotanical macro-rests from Latium

Charred carpological remains 

from the Atrium Vestae (Rome), 

8th-1st centuries BC.

Costantini & Giorgi, 2009. Memoirs 

of the American Academy of Rome

Mummified carpological remains from 

the Santi Quattro Coronati complex 

(Rome), 15th-16th centuries AD.

Moricca et al., 2018. IANSA
Beccaccioli et al., 2023. Frontiers in Microbiology

Submerged wood from the Neolithic 

site “La Marmotta” (Bracciano), 6th 

millennium BC.





2. Assessment

1. Knowledge

4. Management

3. Actualization

a) Ancient Latium Project

b) Atlas of Ancient Syracuse

c) Changing landscapes and architecture in 

the south side of the Roman Forum

d) Amendolara Project

e) Landscapes of Caelian hill (Rome)

f) Landscapes of inland areas of Tuscany



Ancient Latium Project

2. Assessment

1. Knowledge



Documenting and reconstructing the changing landscapes of Ancient Latium

Latium Before PNRR Project

22 territories completed

21 territories to be reviewed

34 territories to be analyzed

Latium after the

1st semester of 2nd year

PNRR Project

47 territories completed

5 territories in process

19 territories to be analysed



Settlement patterns and environmental contexts in Prehistoric periods

2. Assessment

1. Knowledge





sito N

sito D

Cecio
Cecio

Palidoro

Palidoro

Casali di Torrimpietra 

Area Q 

sito 7,11,14     sito 45
sito 7,11,14

Castel Malnome

Le Grotte

Casale Campanella 

Castel Lombardo 

Riserva delle Pertucce

Le Grotte

Casale Campanella 

Torre di Tragliatella 

C. Campanile 
Tenuta di C. Campanile 

Interporto

sito 45 sito 45

Palidoro

15%
5%

79%

1%
Scavo

Breve saggio

Ricognizione

Rinvenimento
occasionale

Scavo

Ricognizione

EneoliticoNeolitico Bronzo
Quarto della Caduta

Casale Castellaccio

Quarto del Cecio              

Birbo

Quartaccio    Valcanneto

Le Colonnacce



Land exploitation and agricultural productivity in Roman times

2. Assessment

1. Knowledge



PARAMETRI FONTI 

GRANO ULIVO VITE

GEOLOGIA Cat. 6.1, 34.2; 

Col. 2.9.3-5

Cat. 6.1-2;

Varr. 1.24.1-2; 

Plin. 17.47

Col. 3.1.8-10; 

Plin. 17.19-22, 25-26

PENDENZA Varr. 1.6.5-1, 7.2; 

Col. 1.2.3-5

Col. 5.8.5 Col. 3.1.8-10

ESPOSIZIONE Cat. 1.2-4; 

Col. 1.2.3-5 

Cat. 6.1-2; 

Varr. 1.24.1-2

Cat. 6.4; 

Plin. 17.19-22, 25-26

ELEVAZIONE Col. 1.2.3-5 Col. 5.8.5 Col. 3.1.8-10

UMIDITÀ Cat. 6.1, 34.2; 

Col. 1.2.3-5

Col. 5.8.6-7 Col. 3.1.8-10

FERTILITÀ DEI SUOLI Atlante dei suoli del Lazio

EROSIONE Davidson et al. 1994

DISTANZA CORSI D’ACQUA Sotgia 2023



Sotgia 2024

Goodchild 

Witcher 

2010

Weath Oil Wine







Annual wheat production with a 1/10 seed-to-harvest ratio



Toward an Atlas of an Ancient Mediterranean Metropolis









Changing landscapes and architecture in the south side of the Roman Forum



1. Testing a protocol for actualizing data from historical excavations:

digitalisation, critical analysis, integration with new scientific research

2. Experimentation of the 3D-STONE protocol for 3D scanning and

modeling of architectural elements

Development of protocols for legacy archaeological data reuse and the study of ancient

architecture

Basilica Iulia, Foro Romano (S. Bozza, T. Ismaelli)

Scavi Laura Fabbrini 1960-1964: documentazione d’archivio Graph of the Extended Matrix of 
the Basilica Julia, detail

Basilica Julia, new laser 
scanner survey

3D scanning of 
architectural elements

PS14-PS15 pillar and half-
pillar base, digital twin



3. Digital replication of the monument as a 3D repository in which new and

archival data are integrated and interconnected, and transparency of the

reconstructive process is ensured (Extended Matrix)

4. «Virtual Lapidary» for multi-phase reconstructive study of the monument

Lapidario virtuale

Northeast corner pillar: new 
architectural recomposition with 

digital twin of blocks and 
integrations modeled in Blender

F.O. Schulze, restituzione grafica 
del pilastro angolare, 1880-1892

Proxy dei blocchi 
per repository 3D

Development of protocols for legacy archaeological data reuse and the study of ancient

architecture

Basilica Iulia, Foro Romano (S. Bozza, T. Ismaelli)



Thematic line «Digital Archiving». 

Maximizing Access to Cultural Heritage: 

Guidelines for visual resource metadata and dialogue with European infrastructures

SOURCE REPOSITORY

FOR PROTOCOL PROCESSING

Interactive Archive of Digital 
Images (IADI) of the Journal 
“Archeologia e Calcolatori” 
(A&C), CNR - Institute of Cultural 
Heritage Sciences: 
- OAI-PMH Repository
- 5400 visual resources available

TARGET RESEARCH 

INFRASTRUCTURE

• Europeana
• European Open Science Cloud 

(EOSC)
• E-RHIS
• H2IOSC

ARCHIVES AND TAXONOMIES ANALYZED

• Art&Architecture Thesaurus, Getty Research Institute (AAT)
• iDAI.world e iDAI.objects/Arachne, Deutsches Archäologisches

Institute (iDAI)
• Europeana Data Model (EDM)
• Catalogo Generale dei Beni Culturali e Thesaurus per le tipologie della 

documentazione, ICCD

ADOPTED METADATA STANDARDS

STANDARDIZED REFERENCED VOCABULARIES

Example of metadata table associated with image description

Dublin Core (DC), DataCite Metadata Schema v3.1

Art & Architecture Thesaurus (Getty Research Institute);  
WIKIDATA



Assets for museums of local communities

4. Management

3. Actualization



Investigated area:

Amendolara: ab. kmq 60

Castrovillari: ab. kmq 50

Ab. Kmq 120

Identified

Topographical Units: 2.824

Collected, documented and analyzed

ceramic fragments: 60.316  

Settlement patterns and products distribution
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San Nicola di Amendolara: the settlement and necropolis











Communicating the changing landscapes of Caelian hill (Rome)

2. Assessment

1. Knowledge







Le pietre, se potessero 

parlare, racconterebbero di 

notti passate a curare i malati, 

di pellegrini che trovavano 

riparo all’ombra di queste 

mura, e di schiavi liberati …….

…. noterai il mosaico 

sopra il portale: Cristo, 

sereno e solenne, tiene 

per mano due schiavi 

liberati, uno cristiano e 

uno musulmano ….



RESTART - Regeneration and holistic conservation of archaeological sites 

in inland areas of Tuscany as a factor of local development

2. Assessment

1. Knowledge





From data layering to knowledge sharing
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TL1 aims to pursue the following objectives, defined in

Spoke 8:

• the integration of technologies and sciences for TCH;

• the creation and development of digital infrastructures

for TCH inventories;

• the execution of evaluation workflows to identify the

cultural relevance/value/potential of sites;

• the guided inter/transdisciplinary actualisation,

sustainability, resilience of TCH;

• the development of tailor-made strategies/models for

inclusive and participatory management/governance

and promotion of community awareness;

• promoting good practices, coordination actions,

operational guidelines/standards;

• strengthening staff capacity to support public/private

entities, units and institutions.

• creation of a digital infrastructure, which will make it

possible to store and organize data transversally;

• focus of shared strategies of data collection, processing and

archiving;

• transversal reading of data and the generation of

interpretation models;

• exploration of methodological procedures for processing 3D

models and extracting information on the built architectural

heritage;

• integration of heterogeneous data into a single 3D

information system, referring it to a georeferenced data

source.

RESEARCH OBJECTIVES:



Missione 4 • Istruzione e RicercaMissione 4 • Istruzione e Ricerca

DATA INPUT:
heterogeneous sources in various field of research

2D/3D solutions for 

data integration

Data geographic 

reference

Data chronological 

reference
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metric reliability is

different depending on the

instruments used
value for altimetric, ellipsoid

or geoid quota

• open-source tools,

error up to 20 meters

• elevation referred to

the ellipsoid

• high-precision

surveying

instruments, GNSS,

error up to few

centimeters

• elevation referred to

the geoid

0m 20m10m

OPEN SOURCE TOOLS

HIGH-PRECISION INSTRUMENTS

ACCESS POINT:
Georeferencing TCH
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OBJECTIVE OF THE 
PROJECT:

Integration of layered

heterogeneous data

into a single queryable

information system,

capable of providing a

reading of the object of

study at any scale
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• Ancient literary sources

• Epigraphical documents

• Historical pictures

• Historical engravings

• Existing drawings

• Archaeobotanical remains

• Geographic localization

• Urban context data

• 3D georeferenced

point cloud

GIS/HBIM
MODELS

Geographical,

Architectural,

Archaeological

Archaeobotanical

INTEGRATED

INFORMATION

SYSTEM

METHODOLOGY:
Built TCH knowledge workflow / INTERDISCIPLINARY RESEARCH
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DATA 

COLLECTION
DATA INTEGRATION 

and ELABORATION 

DATA INTERPRETATION

DATA COMMUNICATION

METHODOLOGY:
Built TCH knowledge workflow / METHODOLOGICAL PROCEDURE

In-depth knowledge

• Database open

• Limited access database

• Hybrid access database

Digital Survey

massive and selective acquisition

Topographic survey

GNSS survey

Laser scanning survey

Terrestrial Photogrammetry

Drone Photogrammetry

Elaboration of 2D/3D models from 1:1 a 1: ∞

3D model as vehicle of various

informations

• Geometric Models

• Numeric models

• Matematic Models

• Informative Models (BIM/GIS)
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PILOT CASES:
scalability of selected TCH sites

Aachen Cathedral

Acerenza Cathedral

Venosa Cathedral Aversa Cathedral

San Nicola in 
Carcere church

San Lorenzo in 
Miranda church

Nymphaeum of 
Tiberius

Tiberina
Island

S. Andrea della
Valle church

Casamari Abbey

LARGE 
SCALE

SMALL 
SCALE
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Aachen Cathedral
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Aachen Cathedral
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Casamari Abbey
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Casamari Abbey
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Acerenza Cathedral
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Venosa Cathedral Aversa Cathedral
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S. Andrea della Valle church
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S. Andrea della Valle church
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San Nicola in Carcere church
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San Nicola in Carcere church



Missione 4 • Istruzione e RicercaMissione 4 • Istruzione e Ricerca

Nymphaeum of Tiberius_Sperlonga
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Tiber Island_The Stone Ship
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San Lorenzo in Miranda church

1. 3D capturing

2. 2D elaboration

3. Historical analysis

4. machine learning
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Graphic and bibliographic data 

collection
Identification of topographic 

units

Shared database classification Machine learning 

sperimentation
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Graphic and bibliographic data 

collection

Identification of topographic 

units

Shared database classification Machine learning 

sperimentation

Temple of Antonino and 

Faustina (140-> Current)
Collegiate church (630-

1428)

Post medieval buildings 

(1428-1600)

Church of San Lorenzo 

in Miranda (1602-> 

Current)

Archaeological excavations 

and musealization (1810-> 

Current)

College (1602-> 

Current)
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Graphic and bibliographic data 
collection

Identification of topographic 

units

Shared database classification Machine learning 

sperimentation

1D/2D database 3D database
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Anchor hole

Extraction hole
Anchor hole

Anchor hole

Anchor hole

Overall prediction accuracy: 96%

Classification Manual Training Machine learning prediction

Graphic and bibliographic data 
collection

Identification of topographic 

units

Shared database classification Machine learning 

sperimentation



Missione 4 • Istruzione e RicercaMissione 4 • Istruzione e Ricerca

Tangible CH

layered 

heterogeneous 

info
Observations

Analysis

Documents D
IG

IT
A

L
 D

A
T

A
 S

T
O

R
A

G
E

In
te

g
ra

de
t survey

semantic iden
tifica

tion

3D point cloud

Data collection

Knowledge
co

n
struction

HBIM
MODEL

METHODOLOGY:
Built TCH knowledge workflow / HBIM
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FUTURE OUTLOOK :
Towards an interconnected common ground • The digital research infrastructure CAVE (Cave Automatic Virtual Environment) 

is configured as an immersive space for the realisation of multimedia and 

interactive user experiences to support dissemination and scientific 

dissemination activities

• The CAVE infrastructure was created with the aim of testing new ways of 

visualising heterogeneous content for scholars belonging to different disciplinary 

groups of the university
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ATON | WebXR services for 

Heritage Science 

3D pointclouds 3D meshes 360 panoramas

Interactive 3D 

presentation on the web

no installation required

Cross-device

mobile devices, 

workstations, museum 

kiosks, XR devices

OUTPUT

Online virtual museums, 3D/4D front-ends for digital libraries, 

semantically enriched 3D models, multi-layer 3D scenes, immersive 

experiences, AR/VR digital collections, 360 virtual tours

FUTURE OUTLOOK :
Towards an interconnected common ground
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FUTURE OUTLOOK:
Data sharing and shared standards

ECCCH European Collaborative Cloud for Cultural Heritage

• DIGITAL TRANSITION

• EUROPEAN CULTURAL HERITAGE DATA SHARING

ECHOES (European Cloud for Heritage OpEn Science)

• Aims to create the base platform on which FUTURE

CLOUD services will be embedded

• The aim is to develop an open-source platform that

meets the wishes of stakeholders in the cultural heritage

sector, including institutions, professionals, curators,

conservators, researchers, art managers and educators
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carlo.bianchini@uniroma1.it

paolo.carafa@uniroma1.it
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