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Abstract

Nowadays, digital assets have become increasingly important for heritage institutions and individuals.
Digital assets, such as images, videos, audio files, text, and 3D models, are used in various contexts,
including cultural heritage, for diverse purposes. Museums offered free access to their collections
during the COVID emergency, enlightening the necessity of using and reusing these assets efficiently
and effectively. In the museum sector; diverse content must be created for different target audiences
using various narrative styles and digital storytelling.

The paper addresses the diverse use of the same digital asset consisting of a small wooden maquettes
collection. The heterogeneous historical data and information collected about maquettes generates
a comprehensive digital asset allowing the creation of many outcomes for both researchers and the
large public, including maps, virtual reality experiences, and information systems to access documen-
tary and archival heritage.

The digitization process of all contents involves different approaches to encoding metadata about the
steps and methods of digitization — provenance and processes — for both digital representations of D,
2D, 3D resources and virtual environments.

The paper shows the different methodological approaches used for disseminating digitalized content
collected during a funded project and the definition of various outcomes according to the diverse
targeted audience.
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Fig. I. Methodological
workflow for the
definition of the digital
asset developed during
the project [2], to create
diverse digital cultural
content using various
platforms for 3D models,
SketchFab [3], 3DHop
[4] by ISTI-CNR, ATON
[5] by ISPC-CNR.The
VR was created using
both Unreal Engine and
Spoke by Mozilla Hubs
[6]. The 1D and 2D
assets were stored in a
Microsoft Access DB for
remote access and online
using ResearchSpace
Knowledge System
Platform [7]. Image by
the author.

Digital Assets and their reuse

In 2016, the FAIR Guiding Principles for scientific data management and stewardship [ 1] were
published in Scientific Data. The principles emphasize machine-readable practice in data
management systems as their capacity to find, access, interoperate, and reuse data with no
or minimal human intervention. The authors intended to provide guidelines to improve the
Findability, Accessibility, Interoperability, and Reuse of digital assets.

Despite the general belief that data regards the scientific sector, it is possible to assume that
data are primary resources also within the Cultural Heritage domain.

Digital Cultural Heritage assets are used mainly in various contexts and with previously
unimaginable file formats. In education, they can create interactive and engaging learning
experiences. In entertainment, they can be used to make films, 3D animations, and video
games. Images, videos, and audio files are also used to create engagement and compelling
content for dissemination in cultural heritage projects.

Reusing digital assets has become an essential aspect of digital asset management: the ability
to reuse digital assets enhances the productivity and creativity of cultural institutions by
allowing them to save time and resources. Depending on the data acquired, there is a priori
concern about the type of output to be obtained in cultural heritage digitization projects.
Depending on the dissemination or scientific purpose, an attempt is to identify the most
suitable platform or tool.

This happens not only for 3D models but also for all the iconographic and documentary
material that usually characterizes research in cultural heritage.. Documentary and archival
resources follow the rules peculiar to the disciplinary field to which they pertain but pose
different considerations in the field of architectural drawings and digital representations.
This study presents a methodological workflow for creating a digital asset composed of
3D models and archival and historical resources. [Giovannini et al. 2019; Mafrici, Giovannini
2020].The digital asset (fig. I )also contains many drawings and architectural representations
of diverse types: sketches, survey drawings, and layout tables called planches, for the printed
edition of the Jean-Jacques Rifaud oeuvre “Voyage en Egypte, en Nubie, et lieux circumvoisins”
[2].
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Rifaud documented his trip in Egypt on his never finished oeuvre, which should have been
composed of 300 planches. Some planches are relevant to the research as they represent-
ed the temples depicted by maquettes conserved at Egyptian Museum in Turin, a project’s
partner.

2D digital assets: digitization and metadata encoding with a semantic approach

Digitization of cultural heritage refers to converting physical artifacts, documents, and other
cultural materials into digital formats that can be stored, preserved, and shared electronically.
This process allows for greater access to cultural heritage materials and makes preservation
efforts more efficient. In addition, digitization can facilitate research, education, and interpre-
tation and provide new opportunities for public engagement with cultural heritage.

Digital Asset Management (D.A.M.) organizes, stores, and retrieves digital assets. The system
can help organizations and individuals to effectively use and reuse digital assets by providing
tools for managing, searching, and retrieving assets. The role of D.AM. in libraries and ar
chives, together with the Collection Management Systems (C.M.S.) in museums, is a well-es-
tablished practice. The ICT sector offers, for long time, a series of services and suitable
solutions to manage diverse type of data, also using recognized standards for both digital
libraries and archives. The same happens in the museum sector, where, for example, Euro-
peana [8] initiatives offer a panorama of structured and standardized digitization workflows.
Europeana and other recently funded European projects nowadays have conservation or
restoration purposes and dissemination objectives.

Following this purpose, the project — to which the digital assets belong — used a digital
environment developed by the museum community for research: the ResearchSpace [9]
knowledge graph system can store and analyze diverse digitalized content. The resources
were organized and collected using as primary reference the temple depicted by each
source: drawings, survey drawings, planches, and maquettes. The content was analyzed using
image annotations adding semantic layers related to architectural elements, their diverse
visualization types and architectural representations [Giovannini 202 17.

The resources used were partially digitalized by the professionals of the Manuscrits et Ar-
chives area of the Bibliotheque de Geneve (BGE): original drawings by Rifaud. Other icono-
graphical material, planches, were digitalized from the more recent scientific publication
about the oeuvre of Rifaud [Bruwier et al. 2014; Claes 2014].

All material acquired with the highest resolution was resampled and exported in a different
file format (jpg). Image files have been decreased in quality between 25 % and 50% to be
accessible through the web (fig. 2).

Creating an organized digital asset in ResearchSpace, allowed to link textual descriptions
with original drawings and planches they describe. The manuscripts conserved at the BGE
offered a detailed description of the drawings.Then, the | D textual dimension was connect-
ed to a 2D asset composed of drawings and planches, and finally, with the 3D content: the
digital photogrammetric model of the museum collection (fig. 3).

The 2D digital asset was also used to develop a prototype for a 3D web-based puzzle made
in collaboration with ISPC-CNR [Lo Turco et al. 2019].

The proposed solution pertains to the context of gamification and edutainment in the cul-
tural heritage sector. At the end of the game, it is possible to access the 3D model of the
temple of Tafa Sud resulting from the digital photogrammetric acquisition and hosted by an
online repository in GitHub (fig. 4).

3D digital assets: digitization and visualization tools
The project’s interdisciplinary nature implied a split between the metric acquisition of the

magquettes, performed by a geomatic team [Spreafico et al. 2020], and the preparation of
the resulting ‘raw’ data for use through open and web-based systems.
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Fig. 2.The image collects
information about
primary resource and
secondary resources
obtained by reducing
quality of images to be
hosted by ResearchSpace
(RS) and uUMAPRA table
with pictures of drawings
from BGE, acquired

at 600dpi with a i2S
SupraScan Il and planches
from Claes (2014)
acquired at 600dpi. Image
by the author
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Fig. 3. ResearchSpace
knowledge map that
collect 1D, 2D and 3D
content available. Image
by the author.

Fig. 4. Workflow to
create the puzzle 3D
web app developed by
Bruno Fanini at ISPC-
CNR, <http://seth.itabc.
cnrit:8082/>.The final
step of the Puzzle 3D
introduces the 3D model
available on the GitHub
repository created by
the author using 3DHop
hosting the 3D of the
Temple of Tafa South.
Image by the author.
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Fig. 5. Diverse user
interfaces of the digital
galleries developed
using diverse 3D assets.
The content can be also
accessed by using QR
codes to reach different
online URL addresses.
Image by the author.

The maquettes have the peculiarity of being divided into two parts. It is possible to open
them and discover their internal sections. To complete some 3D scenes was necessary to
add a second model that generally represents the monumental entrance path to the tem-
ple: Portals or Propyleia [Giovannini, Tomalini 2020]. The post-processing phase involved
MeshLab [10] to organize the 3D models in diverse scenes to be displayed using 3DHop.
3DHop is designed as a scientific tool capable of precisely visualizing high-resolution tex-
tured models. Before being uploaded to the repository, the models were retopologized
using the Quadric Edge Collapse Decimation (with texture) filter [Garland, Heckbert 1998].
A GitHub repository [| 1] hosts the digital asset for 3D models. The prototype phase con-
cerned the development of a series of .html web pages for each maquette. The basic .html
code was implemented by configuring a user interface that allows, for example, to turn off
and on the parts of which the model is composed, making the visualization more complete
[Potenziani et al. 2015; Potenziani et al. 2018]. However, Web-design requires considerable
effort and advanced knowledge of CSS code. Therefore, the SketchFab platform for online
visualization of 3D content was chosen for larger-scale dissemination. The platform, unlike
3DHop, is partially free. Another substantial difference between the two solutions is the
inability of SketchFab to display parts individually, turning them on and off. An external solu-
tion has recently been developed to separate visualization of the components that make
up the scene [12]. The possibility that SketchFab offers to embed content into any html ap-
plication is a powerful solution; however, it is limited in its ability to display models no larger
than 200MB, including textures files. The use and reuse of the 3D asset needed the 3D to
be edited at various times according to the platform’s requirements to host them (fig. 5).
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Fig. 6. Prototype of the

map, developed by Ph.D,

Noemi Mafrici, with
hotspots in the Temples
positions. The hotspots
allow access to the 3D
model hosted by the
GitHub repository.

Mapping narratives using uMAP

The project's dissemination content included using maps as a narrative vehicle. This ap-
proach fits within research topics such as ‘story maps, fictional cartography’,'narrative atlas,
and ‘geospatial storytelling’, which characterize the growing interest in the relationship be-
tween maps and narratives [Caquard 201 I7.

The map has storytelling purposes. The narrative style aims to create an approach to in-
terpret and map the travel diaries of JJ. Rifaud: the proposed content presents texts from
his travel diary, the maquettes probably made by local craftsmen, original sketches, survey
drawings, and the published planches.

Among the information classified during the project, care was taken to investigate the geo-
localization of temples that were retrieved from online archeological repositories.

The data obtained were then used to create an interactive map showing the temple loca-
tion by associating it with the previously developed | D, 2D, and 3D materials. The map was
first prototyped using Thinglink and then developed using uMAP [|3]. Thinglink is a platform
for creating interactive media using images, videos, virtual tours, 3D models, and simulations.
uMAP provides an open-source and easy-to-use graphical interface for customizing maps
and geolocating datasets specially created or retrieved from Open Data repositories. UMAP
enables the creation of maps that use OpenStreetMap layers as background [Shahamati et
al. 2022]. In the prototype phase, a map drawn by J.]. Rifaud was used as background for the
interactive map (fig. 6).

In both maps, places are indicated with customizable markers. In uMARP the place informa-
tion within a descriptive field can be implemented by adding any content embedded with
a specific URL reference. The resource, image, video, or 3D model must be hosted by an
online repository to be retrievable (fig. 7).
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Digital storytelling using Virtual Reality

The use of virtual reality in recent years has witnessed a growth of interest on the part of
museum institutions. One approach to creating virtual museums that are copies of real ones
consists of using 360° acquisition technology to capture the museum environment. The vir-
tual tours can be implemented in the scene with additional information layers. This solution
was chosen by diverse museums that want to make their collections accessible. Museums
that developed this type of virtual tour are The Metropolitan Museum of Art [ 14], Guggen-
heim Museum [15], Louvre Museum [16], The Uffizi Gallery [17] and many others around
the world. A more complex type of product is the virtual museum, which involves a digital
environment to be designed and modeled (container) and content: the museum collection
to be organized within the built space. Another choice in creating a container 3D modeling
is to replicate an existing space: an example is the Modigliani VR [ 1 8]. An additional narrative
suggestion that goes in this direction came from analyzing archival sources at the museum:
a drawing representing a floor plan, undated but showing an inventoried exhibition layout:
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Fig. 7.The uMAP
developed for the
Expedition Models of
Egyptian Architecture -
EMEA Collection - Temple
of Debod.

Fig. 8. Archival and
historical documentation
used to create the Virtual
Reality (VR) scene.
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Fig. 9. Comparison
between Photographic
documentation
conserved at the Museo
Egizio (top) 3D model
(bottom-left) and Unreal
Engine user interface
developed by Enrico
Picchio (bottom-right).
Image by the author.

a list of inventory numbers that mention the maquettes follows the sketch. Both documents
were analyzed to recreate the exhibition layout using virtual environments. The information
was then interpolated with historical photos representing the layout exhibition but in a
different hall (figs. 8, 9).

The Unreal Engine was chosen as the fruition system: the software is written in C++ and
features a high degree of portability, supporting a wide range of desktop, mobile, console,
and virtual reality platforms. The software interface requires hard programming skills.

The 3D model of the virtual environment portrays Hall | on the museum’s ground floor,
today renamed The Sekhmet Hall. The scene repropose the 3D digital asset developed for
the digital gallery of maquettes integrating them in the virtual space.

A diverse and parallel approach was to move to a more flexible and easier-to-use platform.
The digital asset developed for recreating the Unreal Engine application was uploaded and
reused within the SketchFab platform and Hubs by Mozilla. Hubs is a platform for creating
an immersive social virtual environment (SVE) online [Hagler et al. 2022; Li et al. 2021 ]. It is a
tool for communicating and collaborating online and allows you to connect with people and
use resources available on the Internet for creating digital environments. Spoke allows to
use 2D and 3D content from across the web, using data from platforms like Sketchfab and
composes a virtual collection into a custom scene. 3D objects from the SketchFab gallery
of the British Museum were used to replace the Sekhmet statues (figs. 10, I 1).

Conclusions

The paper addresses the multiple uses of digital assets, digitalized, transformed, and reused
for different dissemination purposes. The diverse storytelling approach addresses various
technologies and tools related to the additional narrative opportunities the case study
offers.

The workflow pipeline shows how it is possible to start with a unique collected and digitized
digital asset generating multiple visualization and fruition solutions.

Transforming data means generating new and diverse digital assets affecting resolution and
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Fig. 10.The 3D
environment developed
for the Unreal Engine
application and reused
for the Spoke by Mozilla
Hubs application. Post-
processing phases. The
scene was separated by
3D models (3DsMax),
then was textured
(Rhinoceros). Finally, the
scene was uploaded in
Sketchfab to be enriched
by models using Spoke.
Image by the author.

Fig. I I. Mozilla Hubs
environment using the
3D assets uploaded on
SketchFab. User interface
of Spoke by Mozilla to
enrich the scene. Image
by the author.

metadata storage data quality. The tools and software cover various technologies research-
ers and non-specialist users use. Different solutions require different file formats.

The workflow proposed can be useful for cultural institutions, museums, and the heritage
sector, defining a practical and comprehensive digital curation approach to their collections.
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Notes

[ <https://www.go-fairorg/fair-principles/>

[2] The digital asset was developed during the ‘B.A.C.K TO TH.E. FUTURE. - BIM Acquisition as Cultural Key TO Transfer
Heritage of ancient Egypt For many Uses To many Users Replayed’ funded project. It was an international and interdisciplinary
collaboration with the Fondazione Museo delle Antichita Egizie in Turin. Scientific coordinator: Professor Massimiliano Lo Turco,
Department of Architecture and Design DAD, Politecnico di Torino.

[3] <https://sketchfab.com/backtothefuture/models>

[4] <https//3dhop.net/>

[5] <https://osiris.itabc.cnrit/aton/>

[6] <https://hubs.mozilla.com/>

[7] <https://researchspace.org/>

[8] <https://www.europeana.eu/it>

[9] <https://researchspace.org/>

[10] MeshLab is an open-source, portable, and extensible system for processing and editing unstructured 3D triangular mesh-
es. It provides tools for editing, cleaning, healing, inspecting, rendering, and remeshing.

[1'17 <https//github.com/backto-thefuture/backto-thefuture.github.io>

[12] <https://github.com/Croisened/SketchFabShowAndHide>

[13] <https://umap.openstreetmap.fr/it/>

[14]The Met 360 project. <https://www.metmuseum.org/art/online-features/met-360-project>
[I5] <https://artsandculture google.com/partner/solomon-r-guggenheim-museum>

[16] <https//www.louvre fr/en/online-tours>

[17] <https//www.virtualuffizi.com/map-%26-virtual-tourhtml>

[18] <https://www.tate.org.uk/whats-on/tate-modern/modigliani/modigliani-v-ochre-atelier>

References

Bruwier M.C., Claes W.,, Quertinmont A. (Eds.). (2014). “La Description de IEgypte” de Jean-acques Rifaud (1813-1826). Brux-
elles: Editions Safran.

Caquard S. (201 ). Cartography I: Mapping narrative cartography. In Progress in Human Geography,Vol. 37(1), pp. |35-144.

Claes W. (2014). Les lithographies de Jean-Jacques Rifaud. In M.C. Bruwier; W. Claes, A. Quertinmont (Eds.), “La Description de
IEgypte” de Jean-Jacques Rifaud (1813-1826), pp. 35-44. Bruxelles: Editions Safran.

Garland M., Heckbert P S. (1998). Simplifying surfaces with color and texture using quadric error metrics. In Proceedings of the
conference on Visualization ‘98, Research Triangle Park, NC, USA, 18-23 October 1998, pp. 263-269, [EEE Conference Publishing
Services: USA.

Giovannini E. C. (2021). Analyzing architectural representations with a knowledge graph system. In Abitare La Terra - Dwelling
on Earth, Quaderni 6-Supplemento dlla Rivista di geoarchitettura, pp. 26-27.

Giovannini E. C., Lo Turco M, Mafrici N. (2019). Documenting historical research for a collection information modelling. A pro-
posal for a digital asset management system. In ISPRS - International Archives of the Photogrammetry, Remote Sensing and Spatial
Information Sciences, 42(2/W15), pp. 519-525.

Giovannini, E. C., Tomalini, A. (2020). Digital Gallery of the Maquettes. In M. Lo Turco, E. C. Giovannini, N. Mafrici (Eds.), Digital
& Documentation. Volume 2. Digital strategies for Cultural Heritage, pp. 192-202. Pavia: Pavia University Press.

Hagler ], Lankes M., Gallist N. (2022). Behind the Curtains: Comparing Mozilla Hubs with Microsoft Teams in a Guided Virtual
Theatre Experience. In Proceedings of 2022 IEEE Conference on Virtual Reality and 3D User Interfaces Abstracts and Workshops,
Virtual Event, 12-16 March 2022, pp. 19-22, IEEE Conference Publishing Services: USA.

Li J.J.Vinayagamoorthy V. Williamson J., Shamma D. A, Cesar, P (2021). Social VR: A New Medium for Remote Communication

and Collaboration. In Extended Abstracts of the 2021 CHI EA Conference on Human Factors in Computing Systems, Yokohama
8-13 May 2021, pp. |-6, Association for Computing Machinery: New York.

2765



Lo Turco M, Piumatti P, Calvano M., Giovannini E. C., Mafrici, N., Tomalini, A, Fanini, B. (2019). Interactive Digital Environments
for Cultural Heritage and Museums. Building a digital ecosystem to display hidden collections. In DISEGNARECON, 12(23).

Mafrici N., Giovannini E. C. (2020). Digitalizing data: from the historical research to data modelling for a (digital) collection
documentation. In M. Lo Turco, E. C. Giovannini, N. Mafrici (Eds.), Digital & Documentation.Volume 2. Digital strategies for Cultural
Heritage, pp. 38-51. Pavia: Pavia University Press.

Potenziani M., Callieri M., Dellepian, M., Corsini M., Ponchio F, Scopigno R. (2015). 3DHOP: 3D Heritage Online Presenter. In
Computers and Graphics, No. 52(August), pp. 129-141.

Potenziani M., Callieri M., Scopigno R. (2018). Developing and Maintaining a Web 3D Viewer for the CH Community: an Eval-
uation of the 3DHOP Framework. In Proceeding of | 6th Workshop on Graphics and Cultural Heritage Eurographics International
Conference,Vienna 12-15 November 2017, pp. |69-178, Dieter Fellner: Darmstadt.

Shahamati S., Denieul-Pinsky L., Baumann, Shaw E., Caquard S. (2022). uMap: A Free, Open-Source Alternative to Google My
Maps. In Cartographic Perspectives, No. 99, pp. 6-18.

Spreafico A, Patrucco G., Calvano M. (2020). Digital models of architectural models: from the acquisition to the dissemination.

In M. Lo Turco, E. C. Giovannini, N. Mafrici (Eds.), Digital & Documentation. Volume 2. Digital strategies for Cultural Heritage, pp.
52-65. Pavia: Pavia University Press.

Author
Elisabetta Caterina Giovannini, Politecnico diTorino, elisabettacaterina.giovannini@polito.it

To cite this chapter. Giovannini Elisabetta Caterina (2023). Digital Transitions for the Use and Reuse of Digital Assets for Museum Collections.
In Cannella M., Garozzo A, Morena S. (eds.). Transizioni. Atti del 44° Convegno Internazionale dei Docenti delle Discipline della Rappresentazione/
Transitions. Proceedings of the 44th International Conference of Representation Disciplines Teachers. Milano: FrancoAngeli, pp. 2755-2766.

Copyright © 2023 by FrancoAngeli s.rl. Milano, Italy Isbn 9788835155119

2766



