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Developed in the archaeological field
but potentially scalable with respect to the topic Extended Matrix
of VIRTUAL RECONSTRUCTIONS aft large

For knowledge data organization

-Facilitate the discovery of archaeological datasets and support the interpretation and reuse of data by
defining a semantic structure that can describe the complexity of the built environment

-Create links to all available documentation (historical sources, archival sources, maps, images, 3D etc.

Interoperable approach

Foster data interoperability by developing an ontological model to
document archaeological buildings and architectural heritage
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Extended Matrix

= 3D 2 DATA OPENSOURCE ECOSYSTEM
EXTENDED MATRIX FRAMEWORK [EMF]

/ VISUALIZATION

\ EM is about scientific-driven content creation,
\ EMF is about technological-driven solutions.
J :

P
/

Every version of the EM has an equivalent EMF
digital framework identified by the same number

= 4 ? (at present EM 1.3 has its EMF 1.3).
040 Tools available in the EMF 1.3:
DOCUMENTATION - EMvig (3DWeb-app) O
DATASETS ggg&fgﬁiﬁgﬁm - EMtools (add-on for Blender 3D) .
- 3DSC (add-on for Blender 3D) GitHub

extendedmatrix.org
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| 8 _ The CIDOC Conceptual Reference Model (CRM) is a
L theoretical and practical tool for information integration in
the field of Cultural Heritage.
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| CRMarchaeu

Excavation
| Model

CRMba

. Model for
Archaeological
AR Stratigraphic | Buildings :
Unit :

AP16 assigned attribute to

Declaration Event P177 assigned property of type

Definition of the CRMarchaeo - An Extension of CRMbase to support the archaeological excavation process, Approved by CIDOC CRM - SIG
Editorial Status: Stable Version 2.1.1 April 2024
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Paola Ronzino, Anna Toth, and Bianca Falcidieno. 2022. Documenting the Structure and Adaptive Reuse of Roman Amphitheatres
through the CIDOC CRMba Model. J. Comput. Cult. Herit. 15, 2, Article 36 (June 2022), 23 pages. https://doi.org/10.1145/3485466
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a =
Home Tools & services Extended Matrix EM SER VICE

T & Copy to clipboard

, XA On Social Sciences and
Humanities Open Marketplace

The Extended Matrix (EM extendedmatrix.org) is an Open Science project that allows to create, visualize, »
Go to Tool or service v
explore and share online a complete 3D scene by using free and open source platforms (EMF) with the About SSHOC

support of a community. EM allows you (expert of Cultural Heritage involved in a reconstruction process)

X\
wss :‘:f:etplam

-~

Home / About SSHOC
to:

» support your reconstructive pipeline; Details

organizes the complexity of your reasanings; Accelerating Interdisciplinary Research and Collaboration in the

CATEGORISATION . . .
map the amount of sources employed; Somal Sciences and Humanities

Activity Modeling Annotating Collaborating

declare the reliability of your final proposals;

Keyword 3D framework

present your final results both with a graph and a 3D model and much more. Social Sciences & Humanities Open Cloud (SSHOC) is a project funded by the EU framework programme

Standard CIDOC CRM Horizon 2020 and unites 20 partner organisations and their 27 associates in developing the social sciences
and humanities area of the European Open Science Cloud (EOSC).

CONTEXT SSHOC partners include both developing and fully established European Research Infrastructures from the

social sciences and humanities, and the association of European research libraries (LIBER). Between them,

Seealso Ihttps:#.fdci.orqf10‘3390,fheritaqe6020069

they have expertise across the entire data cycle from creation and curation to optimal re-use, training and

\ advocacy.
AUTHOR During the 40-month lifespan of the project, (from January 2019 to April 2022) SSHOC will transform the
current social sciences & humanities data landscape with its disciplinary silos and separate facilities into an
Emanuel Demetrescu integrated, cloud-based network of interconnected data infrastructures.

Istituto di Scienze del Patrimonio Culturale

To promote synergies and open science initiatives between disciplines, and accelerate interdisciplinary
research and collaboration, these data infrastructures will be supported by the tools and training which allow
scholars and researchers to access, process, analyse, enrich and compare data across the boundaries of

SS Open
Marketplace

individual repositories or institutions.

SSHOC will continuously monitor ongoing developments in the EOSC so as to conform to the necessary
technical and other requirements for making the SSHOC services sustainable beyond the duration of the
project.
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an engraving by E.
Dodwell (1834)

FM. CIFARELLI - M.J. STRAZZULLA (a cura
di): Il Museo Archeologico di Segni. Il percorso
espositivo. 2. Il suburbio, il territorio, la citta
medievale, Segni 2004 e ristampa 2014 (con
versione in inglese). P.26

FM. CIFARELLI - F. COLAIACOMO - M. J.
STRAZZULLA; Il Museo archeologico di Segni
- Il percorso espositivo - 2. Il suburbio e il
territorio, la citta medievale, Segni 2004, pag.
25

FM. CIFARELLI - F. COLAIACOMO - M. J.
STRAZZULLA; Il Museo archeologico di Segni
- Il percorso espositivo - 2. Il suburbio e il
territorio, la citta medievale, Segni 2004, pp.
27-28

Reconstructive
is of the

Castrum

Medieval spolia
incorporated in St.
Peter's Church

Castrum area in the
early Middle Ages

FM. CIFARELLI - F. COLAIACOMO - M. J.
STRAZZULLA; Il Museo archeologico di Segni
- Il percorso espositivo - 2. Il suburbio e il

territorio, la citta medievale, Segni 2004

Survey of FM. CIFARELLI - F. COLAIACOMO - M. J.
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D.12 shows the general measurement of height and width
of the steps of roman stairs: however, as D.07 presents,
military context could reduce the steepness as they enjoy
from more space. Therefore, it was decided to continue
with the same step measurement as found in the remains

of the first part of the stairs.

Photogrammetry

Matrix

Periods Properties Sources
[ Y

0.50

¥ US/USV Manager

Soffitto ambienti 42-43

/ i Sync:

usv33o
usv331
usv332
usv333
usv3s4

Soffitto dell'ambiente 47
Soffitto ambienti 42-43

Soffitto dell'ambiente 41
egrazione pavimento a mosaico am..

ione pavim.. crustae marmoree

At p476)

~ ¥ Periods Manager
|

Humus

post-severo

Severiana Rec

Severiana

Adrianea Rec

Adrianea

Elisabetta C. Giovannini, Emanuel Demetrescu

usza
usez

LR

UNESCO Chair on Digital Cultural Heritage
Second Webinar on Defining Paradata, Metadata & Data
for Documenting 2D/3D Digital Cultural Heritage (DCH)

Friday 17th May 2024. 12:0

Online MS Teams

unesco

Chair

Visualization




Extended Matrix & f
Visual|lnspector and Queriergss

A

web-app, based on ATON,
allowing to visualise, explore,
share 3D models and 3D scenes
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Extended Matrix

. EM — BIM work in progress
&> e VPL scripts (data export and import) need

further testing.
e HBIM and EM can be linked

e It is possible to exchange geometries and
paradata from Revit to Blender and vice versa.

e The approach enables collaborative teamwork
e HBIM and EM can be linked using standards ___

(e.g. IFC) \

e Future implementation: automatic or semi-
automatic procedure in Dynamo or standalone
software
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Usage

2020

Welcome to Extended Matrix documentation!

Nodes of the EM Extended Matrix is a formal language with which to keep track of virtual reconstruction processes.
It is intended to be used by archaeologists and heritage specialists to document in a robust way
their scientific activities. The EM allows to record the sources used and the processes of analysis

Properties of the EM

and synthesis that have led from scientific evidence to virtual reconstruction. It organises 3D
archaeological record so that the 3D modelling steps are smoother, transparent and scientifically
complete. It has been developed by E. Demetrescu at CNR-ISPC (Rome, former CNR-ITABC). EM is
at its 1.3 version (a 1.4 version is currently under development).

Monthly Live sessions
EM hour

Sinpity S rashuctaremitiNcpockE In a wider perspective and due to its abstract approach, the Extended Matrix can be used as a

human readable metaphor to ingest and present liquid semantic data. In other words, the nodes
that compone the paradata section can be used to track and annotate in a simple but effective way
several data provenance path exceeding the traditional reconstruction process it was firstly applied
to.

1° and 3° Thursday
Every of month
14:30 CET

Check out the Usage section for further information, including how to Installation the project. For
the description of the nodes, see Doctree node classes added by Sphinx For the properties, see
properties

This documentation is under continuous editing.
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%“Ssj'c?’ \ N/ Extended Matrix

Emtools \ SSH (INJ‘I';:Ilc‘etplace
EM 1.0 EM 1.1 EM 1.2 EMviq [
2015 2017 2021 2023 2024 Where we are

- Managing data provenance in heterogeneous situations: archaeological excavations, 3D surveys, geophysical investigations,
analysis of degradation surfaces, sampling for invasive and non-invasive analyses

- Produce, manage and publish online (ATON - EMviq) scientifically validated reconstructive hypotheses

« Making interpretation processes accessible and repeatable according to Open Science and FAIR principles

- Connecting 3D and knowledge graphs and also heterogeneous data (tables, graphs, drawings, cards, photographs, audio,
video, etc.)

- Time extension for HBIM and GIS platforms through stratigraphic deconstruction

- Producing information layers for digital twins

- Open Source ecosystem based on python, Blender, Aton and extendable to other software being adopted

- Vibrant community of users and developers in Italy, Spain, Macedonia, Germany, Sweden, Israel, Romania

- 10+ active PhD on the use and implementation of EM
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E.Demetrescu

Extended Matrix

Development of the Blender
Working on the formal add-on

language itself Where we want to go

COMMUNITY INTEREST groups
EMvig EM TSU

B. Fanini Eleonora Scopinaro EM, 3DGIS and HBIM
. : E. C. Giovannini
Joining forces with the A S .
ATON community - Sanseverino
EM and CIDOC-CRM
Integration with other tools

Cristina Gonzalez Esteban E. C. Giovannini

Creating compatibility
mapping between EM and
CIDOC- CRM

Including and sharing
knowledge with the UR and
other initiatives
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