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3D Atlas Archival and Streaming Infrastructure for Open Cultural
Heritage Data

From big to small, placing multi-terabyte models on a global basemap,
aligning high resolution and multispectral layers all in the same full
resolution streaming system web-environment.

Below: The Basilica of Santa Maria Novella in Florence, Italy. We zoom
from a global map (1), to see a full LiDAR scan of the church, inside and
out (2).

The famous 15™ century frescoes are beginning to crumble (3), revealing
older paintings beneath! A structured light scan shows the complex
organic geometry of the fresco surface, at sub-millimeter detail (4).
Thermographic imaging shows the hidden structure of the walls, a door, a
window, a crack running from floor to ceiling, all hidden behind the vibrant
paintings (5).
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Digital Conservation Practice of Cultural Heritage Throughout the Entire Process Based on a Digital Twin Framework
A Case Study of the Renovation of the Brick Pagoda (Houshan district) at Foguang Temple

Problem Focus & Status Full-Process Digital Twin Workflow Impact & Future
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CULTURAL HERITAGE DIGITIZATION PRACTICE: TRANSITION FROM EXPERIENCE-LED TO DATA-DRIVEN & INTELLIGENT DECISION-MAKING: A CASE OF FOGUANG TEMPLE BRICK PAGODAS
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BRIDGING INSTITUTIONS AND INNOVATION

TOGETHER FOR THE FUTURE OF CULTURAL HERITAGE

ARS NAUTICA

Marine Archaeclogy - Underwater Technologies -
Research « Training  Communication

arsnautica.org

Ars Nautica is an international reference
in underwater archaeology and the study,
protection and valorization of submerged
cultural heritage.

GNALIC SHIPWRECK
ath cent
Central Adriat

2. ADVANCED TECHNOLOGIES

Innovation for discovery.

3. DOCUMENTATION & 3D RECORDIN

From data to knowledge.

A network of excellence
uniting expertise, technology and passion
to preserve, enhance and share our heritage.

1. UNDERWATER HERITAGE
Exploration. Research. Protection.

We investigate shipwrecks and submerged
sites to understand ancient maritime
routes, trade and civilizations.

Archaeclogical surveys
Site documentation
Context analysis

Heritage protection

4. SCIENTIFIC DIVING

Human expertise under water.

We use state-of-the-art technologies
to detoct, map and monitor underwater
cultural heritage.

Bl Mutibeam echosounder
% Side scan sonar
@

() GIS and dataintegration

Photogrammetry

5. THE GNALIC SHIPWRECK PROJECT

A window on the ancient Mediterraneen.

The Galié shipwrack. a unique th century BC
merchant vessel is at the center of a long-term
intermational research project led by Ars Nautical

High-resolution 3D models and digital
documentation make heritage accessible,
studied and preserved over time.

Photogrammetry
3D modeling

Orthophotos & plans

HBIM & digital archives

Sharing our keritage with the world.
The Gagliana Grossa Virtual Museum
offors an immersive experience of the
Gnalié shipwreck and ancient navigation

Our professional divers operate
worldwide for archacological
Investigations and site monitoring.

Scientific diving
Excavation & recovery
I situ documentation

Conservation support

PEE®

7. TRAINING & KNOWLEDGE SHARING
Building skils. Inspiring the future.

We train archaeologists, students and
professionals through field schools,
courses and workshops.

(®) Excavations since 2007 [8) 3Dinteractive experience
(@) Hundreds of artefacts rocovered (B Anefacts and stories

Conservation and study Educational resources.

Gagliana Grossa Virtual Museum Open to everyone, everywhere

PRESERVE

our past

SHARE

our knowledge

INNOVATE

for the future

TOGETHER

we create value

=—— "

“NIZETP - I8BFES

ERIRINS
e B WV g 3555t P iF 5 ( ARS NAUTICA )

Hit= 544
O WL LK

AL L 1583 AEPLE T WAS WA 1) 16 kel
Mgk, e B MW i 338 PE i i 2 Sk 4T i
SRR G AR T — AR H .

i RG EEHATSHNIE

Field schools
Training courses.
Conferences & workshops

International colaboration

Ars Nautica: connecting research, —
technology and people to safeguard o
the treasures of our seas.

powered by

RVME

arsnautica.org

IRREHNFR s pa B VB A R

FIfE IS - RBEEST N
s SR I BUREE AR A
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From the National Catalogue to the Knowledge Graph: ICCD’s Public Catalogue,
ArCo, Cat-1A and the Transition to CLIO

Transforming Italy’s national cultural heritage catalogue from record-based documentation into a
semantic, public, interoperable knowledge infrastructure

Carlo Birrozzi, Fabrizio Magnani, Elena Musumeci

ICCD-Istituto centrale per il catalogo e la documentazione

The Italian Ministry of Culture and ICCD protect cultural heritage by producing authoritative knowledge on tangible and intangible cultural assets. C ing is not only a
it is a strategic tool for identification, safeguarding, ¢ onservatlon plannlng, public access, and long-term cultural responsibility. Through CLIO, ICCD is transforming cataloguing into a
and il P national infrastructure.

activit

( Case Background ] [ Case Innovation & Practice ] [ Future Perspectives and Work Plan J

Anationa

protection

1GCD manages the General atalogue of Cultural Herltage a5 @

nationdl knowledgo baso supporing he documentaon,
neritage.

frastructure for cultural heritage

Core Phase and Strategic Continuity

R The core phase of CLIO will be compleleu in July 2026. Further
Lo transforms r w i wil fol CLIO as a strategic
laniinte native ssmantic: national infrastructure for cultural hemage protection, semantic
ing|dotaare genefated interoperability, geospatial knowledge, and international cooperation.
from tho outsot s Interoperablo, graph-ready

knowledge connected to the ACo ontology network.
The knowledge graph becomes an operational layer
of the system, linking cultural assets, context
entities, multimedia resources, vocabularies, and - 5
geodata.

A T S Mt M T

From Isolated records to contextual
knowledge

‘asssts as individual records. CLIO responds to the need to
with torritorial,
social, and insttutional contexts.

Future work will focus on multilingual thesauri and lexical resources

Modular, Geospatial and Contextual developed with international partners. These tools will support semantic

Cataloguing mediation, conceptual alignment, and more responsible documentation
of culturally diverse and extra-European collections.

The challenge of fragmented data

cuo  replaces rigid record templates with a medulur
model: a minimum i ore
can be enriched mrough general and specialist
modules. Advanced GIS tools, interactive maps,
geoediting, spatial search, historical cartography, and

hives, phot y files,
regional systems, and external datasets. The cose addresses.
the nead to overcoma silos and enable coherant data

Cartography, Provenance and Heritage Relations

CUIO will strengthen geospatial layers to document provenance, object

circulation.
allow cultural heritage to be| T e e

T B e E S Gl TR rajectories, historical circulation, and territorial contexts. Historical

will while semantic
The semantic modelling will connect tangiblo heritage with practices, techniques, oral

o
iy traditions, and communities of transmission.

fCco o ateva s cpsabaiaord e losmode

oot D ot e wiedge graph,

Whoro Gbjoct, pioces, Gonts ovents, solectons, and Sontexts
nected entl

Semantic Terminology and Al-Assisted

Access International Cooperation, Benefits and Risk Governance
v ord] 7 Controlled vocabularies, thesauri, ontologies, and
fayer . CTPRAYIUREIEEED || e D RO for will support ing on shared
B e v knowladge organization. SKOS-based vocabulary themes such as rural architecture, vernacular heritage, traditional
S o P (R S T Modular cataloguing management supports hierarchy, equivalence, techniques, and intangible heritage. Expected ben clude stronger
fenservaionpice,and attoral contex re key lements ox rause, versioning, and future multilingual protection, data reuse, public access, interoperability, and intereultural
gency development. Cat-1A and future Al services assist dialogue, with risks mitigated through expert validation, phased pilots,
discovery, data claaning, transcription, image shared standards, and vocabulary governance.
RO analysis, and natural-language access while
Toward international and multilingual preserving expert validation and institutional
cooperation raliability.

The case also responds to the nesd for multiingual vocabularies,

practices, especially In relation Modular i phase CLIO workflow
preserved in ltallan museums and to international cooperation
projocts..
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11 Monte Soratte e San Silvestro Un meraviglioso sogno ad occhi a
aperti + BRANEFISOIZIS04E, (FERKFMES HASH.

« MRAFANESRER, BESEEE.

BEREGE 5 (Signorial~1h) .

« BREATESANAD, FRUSHAL, RIERVESHS.

« 1873F, HRPER, BERPRFREARYMR (Accademia di Belle
Arti) .

* 2004F3HTTBH, MAHRBRELIE.
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Writing Document ID 185 - Magical papyrus Isis and Re

Translation (Italian)

{rt, 2.1) [ _] come fard. ° [La magia di Horus] placa la Potente ° [e salva] dai morhi <cattivi=
[...]1 [Sputare il veleno] per sette volte. [Horus] ti evoca, ti [sconfigge], ©

{rt, 2.2) ti sputa! * Non salirai in alto, * ma cadrai in basseo! ° Sarai debole e non [sarai] forie!
[ Sarai vile] e non combatterail * Sarai cieco e non potrai vedere! * Sarai abbattuto e non alzerai

(rt, 2.3) il tuo viso! * Sarai respinto e non ritroverai la tua stradal * Sarai triste e non ti
rallegrerail © Morirai [ non vivrail °] i e non iil tuo viso, * quanto ha
detto Horus, Ia cui magia & efficace ©

v
MdC
+bCat. 1993 recto+s-! -
|rt, 2.1-G17#1234-DAM1 7T*M17-A1%0-$r-F1 78#1234-274#1234-Y1:Z22#1234-5b- .
G5#12-G7#1-D2-Z1-529-RAX1#12-Q3412-Y 1 #12-F124#12-529412-D21:X1-112%0#12-
N35:NA1#124-G17#1234-Z7#1234-A24-G17:D36-M1251234-G1#1234-M17#12- -
M17#12-X1:Aa2412-D58-#b-M17-#e-H(traces)+s-[| F$r-D52:X1#13-Z7:X1-D53-
. -3 - E
Text Direction: Left to right Right to left
C «©
Text Orientation: Horizontal Vertical
«© C
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TOGETHER FOR THE FUTURE OF CULTURAL HERITAGE

EOTVOS LORAND
UNIVERSITY
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ELTE is one of Hungary's leading research
universities with a strong commitment to the
digital transformation of the humanities and
cultural heritage through interdisciplinary
collaboration and cutting-edge technologies.

and data.

Research. Innovation. Education.
For Society and Culture.

www.elte.hu/en

4. DH_BUDAPEST_2022 & DARIAH DAYS

International conference on Digital Humanities.
n the heart of Europe.

3. EAA 2022 BUDAPEST

‘The 28th Annual Meeting of the
European Association of Archacologists.
hosted by ELTE,

28TH ANNUAL MEETING
BUDAPEST
31AUGUST - 3 SEPTEMBER |

EAA
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EAA 2022
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®  sharing knowtedge @ DARIAH community

7. DATA, NETWORKS & VISUALIZATION

From data to insight: exploring
connections in history and culture.

6. TECHNOLOGY FOR CULTURAL HERITAGE
Applying advanced technologies
o study,preserve and present
our shared past.
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@ 30 scanning & photogrammets
(§) Viuat & ugmentad reaity

Data visualization

> Semantictechnologies
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Knowledge graphs
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1. ELTE DIGITAL HUMANITIES (ELTE-DH)

Advancing research and education at the
intersection of humanities, technology

Digital methods & tools
[5) iacicipinary research
[g] Open science & data
(@ Triing & education

@ Communny & cotaboration

DH_BUDAPEST_2022
DARIAH DAYS

ey
“DARIAH-EU

A network of excellence
uniting expertise, technology and passion
to preserve, enhance and share our heritage.

2. HISTOGENES PROJECT

Integrating genetic data, historical
sources and digital tools to explore
human history in Central Eurape.

&P Ancient DNA anaysis

1 Historical & archaeological data
| Bioinformatcs & statistics

(@ Digital visualization

@ tercisciptiry

HISTOGENES

Finno-Ugric gene flow
i the Carpathian Basin

approach

5. DIGITAL HERITAGE LABS & PLATFORMS

Developing tools and platform
‘solutions for heritage research
and digital scholarship.

@ 30 documentaton

@ G5 & spatial humanities

8. COLLABORATION & IMPACT
Building bridges between institutions,
projects and people across disciplines
and borders.

€ itemational partnerships

B, Research infrastructures

L studentinvolvement
& Societalimpact

© Opentotheword

ELTE is committed to advancing digital
humanities and heritage technologies
for a more inclusive, sustainable and
knowledge-driven future.

EOTVOS LORAND
UNIVERSITY
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www.elte.hu/en
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CULTURAL HERITAGE PRESERVATION
WITH EMERGING TECHNOLOGIES

> attend a webinar
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7:00 - 8:00 PM PST

Online awareness session for technologists & archaeologists
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