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ABSTRACT: 

 

In recent years, the Politecnico di Torino (Italy) is undertaking actions to promote and disseminate its historical archival and material 

heritage, both with onsite events and with digital tools and platforms dedicated to its digital museum. One of its most important 

collections is the Curioni’s one (1860-1887). It preserves reproductions of building structures used as teaching aids in the teaching of 

Construction Science. We are now working on the digitisation project of those artefacts, and we propose a study on the data 

management protocol structured to satisfy the FAIR principles (Findable, Accessible, Interoperable, Re-Usable). In fact, with the 

purpose of sharing and enhancing its materials, the Politecnico promotes the digitisation of its entire collection of Curioni’s models, 

to create a new section of its virtual museum. To this extent, one goal of our research is to foster the accessibility of this tangible 

heritage in the digital domain. In accordance with the Italian national digitisation plan, PND, we defined a Digital Management Plan 

for the cultural heritage products, DMP, to guarantee FAIR principles in sharing 3D digital artefacts of the Curioni’s collection. The 

DMP originated as public administration data management, but the result of this study demonstrates its usefulness also for digital 

cultural data management. 

 

 

1. INTRODUCTION 

The ‘Giovanni Curioni’ collection of wooden models hosted by 

the Department of Structural, Building and Geotechnical 

Engineering of the Politecnico di Torino (DISEG) bears witness 

to the commitment to the educational field of construction 

science made by Professor Curioni in support of the teaching 

content published in his volumes L’arte di fabbricare. 

Costruzioni civili, stradali e idrauliche (The Art of Building. 

Civil, Road and Hydraulic Constructions) published in 1870’s. 

The didactic function of models is now being rediscovered as 

part of a project of valorization and vivification conducted by a 

composite research group1; specific skills and disciplines 

converge in it: in the field of construction science Professor 

Mauro Borri Brunetto; for the responsibility of the cultural and 

scientific heritage of the University the architect Margherita 

Bongiovanni and doctor Francesca Gervasio; on the sciences of 

representation and information modelling the Authors of the 

contribution; on geomatic and measurement skills Professors 

Marco Piras and Paolo Dabove and the engineer ...; as support 

to acquisitions and elaborations the DISEG technician Pierluigi 

Guarrera and the student engineers Jose Luis Reyes Mesias and 

Tommaso Verdier. The articulation of the research group 

testifies the intra- and multi-disciplinary interest of the 

collection to which it is intended to associate an intangible 

dimension related to the informational heritage of educational 

character that it is possible to update, consolidate and continue 

to transfer to future generations.  

 

 
1 Attribution note: all authors contributed equally to the 

research. In writing paper, MMB is responsible for 

paragraph 1; MPV and LG for paragraphs 4; MP for 

paragraph 2, 5; MP and LG for paragraph 3. 

 

With the occasion of the CIPA 2023 conference, we wanted to 

propose two foundational aspects of the work being conducted, 

presented individually in two contributions, of which this first 

one represents the methodological setting and the approach to 

the subject from a point of view of the survey system and 

processing procedures, also with reference to material and 

digital products. The second contribution (Giovanni Curioni’s 

digital museum: possible strategies for a data management plan) 

returns in a complementary way to this first one the relevant 

elements for data management and its organisation within 

information containers for knowledge.  

The aspects of interest that will be highlighted in this 

contribution reside mainly in the nature of the tools employed, 

critically compared, and in the ways through which parametric 

digital models operating within integrated information systems 

are arrived at. 

Recently, the Politecnico di Torino (Italy) is undertaking actions 

to promote and disseminate its historical archival and material 

heritage, even with digital tools and platforms. With Curioni’s 

collection digitisation project we study a data management 

protocol to satisfy the FAIR principles (Findable, Accessible, 

Interoperable, Re-Usable). The Curioni collection, 1860 - 1887, 

presents 141 models, reproductions of building structures, such 

as retaining walls, foundations, reinforcements for the 

construction of bridges, railways, tunnels, building site 

structures, hydraulic constructions, and vaults, used as teaching 

aids in the teaching of Construction Science.  

 

 

2. STATE OF THE ART 

In the last decades, the issue of digital cultural heritage arose. In 

the last decades, the issue of digital cultural heritage arose. In 
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2002 the Library of Congress (Washington, US) questioned the 

need to preserve digital heritage (hence digital data) and 

presented one of the first projects focused on digital 

infrastructure and preservation. This project led to the definition 

of a digital preservation architecture or the »technical 

framework that specifies the structures, logical components, and 

logical interrelationships of a system that enables digital 

preservation through a network of partners». Later on, Zorich 

(2003) catalogued some digital cultural heritage projects within 

the US and found out that they were differing in (among many 

issues): missions (serving the needs of a particular profession or 

discipline, developing and maintaining a digital product, 

explore digital arena and promote beneficial digital cultural 

heritage policies, contribute to the public good); products 

(digital library and portals, e-publishing, online education and 

scholarly databases, online reference databases, software tools, 

supplemental resources); services (advocacy, consulting, 

education and training, funding, networking opportunities, 

pilot/tested/proof-of-concept projects, technical and user 

support, other services); organisational types (fee-based, 

content-based, consortial-based memberships, independent 

research projects and programs, independent research 

organisations); governance and staff models; needs assessment; 

founding history and financial support (such as private 

foundation grants, public grants, membership fees, etc.); 

business models; sustainability issues. This first example 

highlights the importance of defining the main characteristics of 

a multi-layered context where data must be acquired and 

managed. 

Meyer et al. (2007) propose a strategy for building a virtual 

research environment for the management and dissemination of 

cultural heritage data and information. This project consists in a 

digital archive of archaeological datasets with innovative data 

inquiry through clickable maps and 3D models e attractive 

visualisation and communication of the site information thanks 

to thematic and interactive interfaces. The tool combines 

survey, modelling and imagery data, thus offering possibilities 

for new management and the dissemination of these data. Their 

contribution is of interest to us due to the vast diversity of data 

that constitutes the document ‘folder’ of the platform; among 

them we find pictures, 3D models, drawings, etc. (Meyer et al., 

2007, p. 404). 

Other issues related to data management are long-term 

preservation and permanent access. In these cases, we deal both 

with the necessity to maintain and refresh the hardware 

structure on a regular base and with the necessity to produce 

data complaining with international archival standards, such as 

the ISO Open Archival Information System (OAIS) which 

allow a careful registration of metadata (van Wijngaarden, 

2007, pp. 103-104). Nonetheless, these processes deal with the 

notion of software obsolescence. In this sense, we must take 

into consideration the issue of interoperability within the digital 

preservation process which is defining digital preservation as an 

infrastructure service (Dobreva and Ruusalepp, 2012). An 

interesting example of a digital ecosystem applied to 

management and inventory of cultural heritage data and 

information is the Arches project, developed by the World 

Monument Found and the J. Paul Getty Trust (Carlisle et al., 

2014). This project aims at «improving the management of 

heritage worldwide through the use of more effective inventory 

systems», especially in the ‘long-term’ perspective. The system 

is based on two CIDOC ISO standard:  the revised International 

Core Data Standard for Archaeological and Architectural 

Heritage (CDS), defining the data fields in the generic version 

of the system, and the CIDOC Conceptual Reference Model 

(CRM), providing the semantic framework. Here, we find the 

difference between the system structure and the semantic 

framework of a data management plan. 

Similarly, Christiodoulakis (2014) highlights the necessity to 

define a digital cultural data curation plan aimed at collecting, 

overseeing, and documenting (thus creating metadata) of and 

for digital cultural heritage, especially for its future sharing with 

the public and professionals/researchers. He recalls the different 

approaches already noted by Zorich (2003). 

As stated by Nicholson (2013, p. 14), in recent years the 

massive digitisation allowed many scholars to research within 

‘unexplored areas’ that were not questionable before the so-

called digital turn. Nonetheless, such new kinds of research are 

now possible due to the increasingly accessible digital archives. 

In this sense, Haus (2016) underlines how digitization projects 

allow institutions that own cultural heritage collections to 

preserve them in the digital domain on their own. And this is 

true if we can formalise procedures and management of heritage 

digitization and sharing of data that can be dematerialized and 

then resynthesized, and data that cannot, either for physical 

reasons (i.e. 3D objects) or logical reasons (i.e. intangible 

information). Both of those information must undergo a data 

management plan, in order to be fruitfully preserved, accessed, 

and shared, thus highlighting data management as a global 

challenge (Simm et al. 2016, p. 215). For cultural institutions, 

especially for museum, this shift towards a digitization of data 

and its management appears to be a gradual process (Taormina, 

2019), allowing data management to better face the sharing 

issues, and pushing the concept of digital museums not only to 

offer ‘digital surrogates’ made of images, database records and 

many other resources, but also to provide instant access to the 

latest knowledge about the museum collection (Marty, 2008, p. 

84). Still, Poulopoulos and Manolis (2022) record that even the 

cultural heritage field is now led by data, because of a 

‘connected world’ which is going towards the idea of ‘cultural 

informatics’. The latter should face visitors’ new demands of 

multi-level interactions with museums and heritage, where 

technology is the medium to achieve it. 

The Council of Europe with its Resolution 474, point 8b (2021, 

p. 3) highlights the importance of digital technology on how 

cultural heritage is perceived and dealt with. Still, with its 

Recommendation 463, point 7, it makes clear the necessity to 

define «new tools and instruments to implement appropriate 

policies [for cultural heritage and digital technologies] at all 

levels of government (CoE 2021, p. 5). 

Still, according to Europeana, cultural heritage and its 

stakeholders need to face the digital transformation, namely 

being «both the process and the result of using digital 

technology to transform how an organisation operates and 

delivers value» to reach digital maturity, which is the « ability 

to use, manage, create and understand digital, in a way that is 

contextual (fit for their unique setting and needs), holistic 

(involving vision, leadership, process, culture and people) and 

purposeful (always aligned to the institution’s social mission)» 

by building the capacity to deal with such process 

(Europeana/Culture24, 2022, p. 3). 

Another active research field addresses its interests towards the 

correlation between tangible heritage, its digital reproduction - 

often referred to as ‘digital-twin’ – and their metadata and data 

(Ćosović and Maksimović, 2022). In this field, a main issue is 

that of historical building information modelling (HBIM), that 

usually merges metric, historical and technological survey data 

of a tangible artifact with its digital and parametric models. In 

this sense, parametric objects contain geometric information and 

associated data and rules plus can link to or receive, broadcast, 

or export sets of data of different kind (Eastman et al., 2011). 

Representation of these sets usually generate: 2D or 3D 
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drawings, tables, and reports, digital explorable objects (via AR 

or VR) (Lo Turco, 2015; Palma et al., 2022). 

These examples allow us to introduce another fundamental 

aspect of data management, which is related to common policies 

for data sharing. In this sense, the PARTHENOS project (Di 

Giorgio and Ronzino, 2018; European Commission, 2019), 

founded by the European Commission, provides good guidance 

by establishing the FAIR principles (Wilkinson, et al. 2016) for 

a fair data approach to be needed. To comply with the FAIR 

principles data must be: 

• Findable – Easy to find by both humans and computer 

systems and based on mandatory description of the 

metadata that allow the discovery of interesting datasets; 

• Accessible – Stored for long-term such that they can be 

easily accessed and/or downloaded with well-defined 

licence and access conditions (Open Access when 

possible), whether at the level of metadata, or at the level 

of the actual data content; 

• Interoperable – Ready to be combined with other datasets 

by humans as well as computer systems; 

• Reusable – Ready to be used for future research and to be 

processed further using computational methods. 

A good data management plan must take in consideration all 

these properties. Moreover, if we look at the future usability of 

FAIR data, the issue related to interoperability of the digital 

data in the general sense lies in the facility of integration or 

linking with other existing or future datasets (UNESCO, 2003). 

Still, the definition of interoperability by the Italian Central 

Institution for Cataloguing and Documentation (ICCD, 2022) is 

a model based of ‘Triennial informatic plan for the Public 

Administration’ and composed of: 

• the cataloguing standards of the ICCD, released 

incrementally in XSD (XML Schema Definition) format; 

• the controlled vocabularies in use in the SIGECweb 

system published in open format on the basis of the SKOS 

(Simple Knowledge Organisation System) standard; 

• ontologies, in particular the ontologies of the ArCo 

project. 

It is not coincidence that one of the main pillars of managing a 

3D model is its interoperability feature. 

From the point of view of the discipline of Representation, we 

must recall the INCEPTION project (Maietti and Balzani, 

2017). Based on the relation between 3D documentation and 

modelling of heritage assets, the project set up a common 

framework for knowledge management, advancement into the 

integrated 3D data capturing methodology facing the semantic 

modelling for Cultural Heritage buildings in a H-BIM 

environment. The main outcome of this project is the 

INCEPTION platform (http://www.inceptionhbim.eu/platform). 

This is an open-standard web semantic platform for accessing, 

processing, and sharing interoperable digital models and related 

digital data, integrated with on-site and off-site applications 

developed for a wide range of users (Balzani et al., 2018). In 

this case the focus is the data management and sharing. 

 

2.1 Digital environments for digital museums and data 

sharing 

Once data has been acquired and a management plan has been 

defined, we can evaluate how to present them to the public. To 

this extent, we have many solutions available, but they are 

closely related to the type of data we want to make FAIR. In our 

case study, we want to share visual data (historical drawings, 

3D models, pictures) and textual data of Curioni’s models; we 

also aim at integrating such data into the digital 

archival/museum of our Politecnico, 

https://collezionistoriche.polito.it. 

In this sense, a first example of a digital archive with data 

sharing capabilities can be the Gallica project, which is the 

digital library of the Bibliothèque nationale de France and its 

partners.  It has been online since 1997 and offers access to 

several million digitised documents such as manuscripts, books, 

maps, photographs, videos, audio records, and more. Each item 

is filed with standard data related to title, year, author, etc., and 

is described with digital images/files that are available to 

download by users in .pdf or .jpg formats (Bordier, 2023) (Fig. 

1). This example is of interest for the implementation of data 

management between backend and frontend user interface. In 

fact, the structure of the online ‘database’ may host a 

multiplicity of visual and textual data. 

 

 
Figure 1. Example data sharing in Gallica. 

 

Another interesting example is the Museo della 

Rappresentazione (Museum of Representation) of the Università 

degli Studi di Catania (Catania, Italy). Established in 1996, the 

museum now hosts an online digital twin of its exposition. In 

this case, there is no possibility to download any content, but 

the user can freely navigate into the digital museum and can 

even measure digital objects. Moreover, the website of the 

museum holds some digital explorable models of reconstructed 

architectures (Santagati et al., 2020), that are hosted via external 

services such as Sketchfab, a 3D model platform or 

implemented in the museum website with Unity and webGL 

protocols (hence VR ready) (Fig. 2). 

 

 
Figure 2. Examples of digital museum explorations of the 

Museo della Rappresentazione. 

 

 
Figure 3. Example of textual and visual data enrichment of a 

digital museum environment (Universität Tübingen). 

 

A third example comes from the digital museum of the 

Eberhard-Karls-Universität Tübingen (Tübingen, Germany). 

This museum is the digital extension of the physical one. It 

provides many types of data on objects of its collections. Those 

objects are filed and described with texts and pictures. 

Moreover, in the last years the digital museum started to 

implement 360° digital exhibitions (with 3D navigable models 
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enriched with textual and visual data on exposed artefacts) (Fig. 

3) and it will host a 3D-museum (not yet available). 360° tours 

are VR ready. 

These three examples allow us to define a framework of two 

main possible applications for data management and data 

sharing. First, we recognize environments specifically created 

for full data sharing (meaning that all data is available for users 

to download); then we find environments that favour a visual 

sharing of data (partially allowing its availability as ‘off-line’ 

sets). 

The recently established digital archive and museum of the 

Politecnico di Torino (collezionistoriche.polito.it/) can be 

situated among the second type of environment. In this case, in 

fact, the site is based on the Archiui platform 

(www.archiui.com), which provides solutions for digitization, 

cataloguing and management of archival data. In this sense, the 

platform bases the catalogue of digital objects on a customised 

framework (collective access) like one of ICCD, so that digital 

archives/museums can be structured on digital catalogues and 

collections. The example of the Politecnico’s digital museum 

provides many data on some collections (filed online) such as 

texts and images (Fig. 4). Nonetheless, the structure of the site 

is still ongoing, so our goal is to implement its database with 

other kind of information, such as 3D models enriched with 

other visual data.  

It must be noted that this site is the third declination of the 

online digital archive and museum of the Politecnico di Torino. 

The previous two examples are still online. We discuss them in 

Paragraph 4. 

 

 
Figure 4. Example digital archive/museum of the Politecnico. 

 

 

3. METHODOLOGY 

With the purpose of sharing and enhancing its materials 

heritage, the Politecnico di Torino is promoting the digitisation 

of its collections of scientific artefacts. The main aim is to 

create a digital archive and a digital museum. Among its 

collections, we find that of Curion’s models. To this extent, one 

goal of our research is to foster the accessibility of this tangible 

heritage in the digital domain, in the sense of Hylland (2017), so 

by promoting its digitization and its popularisation through 

online sharing. In this way there are new possibilities of 

documentation, representation, and communication of cultural 

heritage (Sullivan at. al, 2017). 

In this sense, the preservation and exploitation of this kind of 

cultural heritage led us to acquire and generate various and 

diverse datasets: digital survey data, digital 3D models, digital 

pictures, etc. In light of the premises expressed in the previous 

paragraph, the administration of these data is a crucial duty, not 

only in the acquisition phase, but also in the management one. 

So, for us a prominent challenge is the creation of computerised 

data management systems for the storage and the utilisation. In 

this sense, our contribution focuses its attention on the digital 

data management plan as a key issue in the digitization 

processes of tangible heritage (Fig. 5), thus in the whole set of 

actions focused on leading tangible heritage into the digital 

domain. It is useful to specify that our work omits to discuss 

digitization of intangible heritage, since our Politecnico is now 

working on a digital archive/museum dedicated to its tangible 

heritage.   

The work involved the search of the best workflow to adopt for 

the definition of a data management plan that would focus, not 

only on the mere management of the data, but also consider the 

possibility of dynamically intervening in its maintenance and 

updating over time, thus making it possible to take full 

advantage of future technological and methodological 

innovations. 

 

 
Figure 5. Cultural heritage in the digital domain. 

 

This objective was pursued bearing in mind that the greatest 

difficulty encountered in the management of data turns out to be 

its correct classification, whether we are talking about the 

metadata related to it or the format with which the data is 

stored. It is historically evident that with technological 

evolution new data formats appear and others fall into disuse. It 

is therefore necessary not only for the format to be continuously 

updated, but also for the metadata associated with the 3D object 

to conserve the updating of the various formats to which that 

same data has been subjected (Blundell et al., 2022, pp. 158-

202). 

Working with this methodology, it is possible to understand 

how it is necessary to consider throughout the life cycle 

assessment (LCA) of the data the various intermediate products 

that were used to the generation of the 3D model. These 

intermediate products must be archived not only to have an 

effective backup in case of need, but also and above all to allow 

the various researchers and operators who will interact with the 

same data in different time to intervene at different levels, thus 

being able to create an archive that allows, for example, the 

identification of best practices for the specific case. It is 

unthinkable that all objects require the same acquisition 

procedure, which is why in this way it would also be possible to 

analyse the various procedures, taking, archiving, and updating 
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carried out used in the past, identifying best practices in the 

specific case. Every museum reality has its own intrinsic 

peculiarities that require certain attention to make a Data 

Management plan effective (Fig. 6). 

 

 
Figure 6. Archiving in life cycle assessment of data 

 

Working with this conception, it’s immediate to understand how 

not only the local reality influences the preservation of the data 

itself but the definition of final public is the first step to define 

the methodology of data acquisition, the period of updating of 

the same and the choice of the final format of publication in 

relation to the digital platform created and/or used. 

These choices have a direct influence on the management costs 

that an organisation has, for example an object destined for a 

public of researchers must transmit not only the geometric 

details but also the texture in the best possible quality, such data 

will probably require the application of the most innovative 

acquisition techniques that will lead to a finished product that 

will certainly occupy a large storage space. On the other hand, 

an object intended for a different public, for example a curious 

people with no need, may not require such a detailed reading of 

the details, thus decreasing the size of the final product (Fig. 7). 

 

 
Figure 7. data sharing processes in the context of the National 

Digitisation Plan (Authors after ICCD). I) digital model 

construction and enrichment; II) model inserted into data 

management plan; III) verification of model compliance to set 

standards; IV) model sharing. 

 

 

4. APPLICATION 

The research conducted developed in parallel with the phases of 

the realisation of the digital models of Professor Curioni’s 

collection of material models stored at the Politecnico di Torino. 

Already during the first phases of the analysis of the 

documentary sources for the realisation of the models, not only 

the archive documentation and the available physical models 

were analysed, but at the same time a survey and analysis of the 

digital heritage already realised by the offices in charge of the 

University was carried out. From the initial investigations, it 

was possible to understand how this digital heritage presented 

'structural' criticalities, first of all found in the redundancy of the 

data and in the absence of their correct indexing, which 

consequently led to a jumbled overview of the existing digital 

heritage, but above all represented an incorrect and ineffective 

management/consultation of it by insiders and end users. 

It is very important to reflect on this first aspect, i.e. the 

difficulty of reading the data as a whole and their redundancy: 

today the digital heritage of the Politecnico di Torino is hosted, 

catalogued and archived on several digital platforms, 

independent of each other, but above all, completely unrelated 

to each other. Virtual museum sections may be hosted, 

depending on the type of asset, within more than one of the 

University’s own sharing environments, such as, to name but a 

few (Fig. 8): 

• https://areeweb.polito.it/strutture/cemed/museovirtuale/in

dex.htm; 

• https://areeweb.polito.it/strutture/cemed/001/Index2.htm; 

• https://collezionistoriche.polito.it/, 

thus compromising the overall reading of the sources and 

invalidating the work of cataloguing data. 

This criticality is due to the lack of a unique internal DOI 

(Digital object identifier): the sharing environment must possess 

different features, one of these is DOI, that when assigned to a 

digital object may provide a unique identity. The fragmentation 

and duplication of data within multiple sharing environments, 

belonging to the same data owner, are therefore a testimony to 

how, to date, data management is entrusted to the greater or 

lesser temporal capacity of data preservation within one's own 

digital archives; in accordance with what Munster also wrote, 

data, be they of various nature and origin, but especially 3D 

models are rarely preserved for more time, their online 

existence and usage have a typically short-lived. (Munster at. al, 

2016).  In fact, the biggest problem is not the acquisition of data 

itself, but its management: repository, depository and sharing 

platforms and all digital data face long-term maintenance and 

compatibility issues (van Wijngaarden, 2007). 

 

 
Figure 8. The three digital museums of the Politecnico. 

 

Therefore, having analysed the state of the art of the digital 

heritage of the Politecnico di Torino, but above all, having 
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understood the critical points on which to work in order to 

optimise the management of existing data and to be able to 

realise a digital museum based on correct data management 

strategies, it was essential to start from the definition of the 

main objective to be achieved, i.e. to put the end user, the final 

user/fruiter of the museum, at the centre, in order to apply a 

correct data management strategy. Within this context in fact, 

the digitisation of cultural heritage enables cultural development 

in different contexts, allowing access to a wider audience, from 

the student to the researcher or a simple enthusiast or curious; in 

this way there are new possibilities of documentation, 

representation, and communication of cultural heritage 

(Sullivan et. al, 2017). It is very important to remember how the 

creation of virtual museums becomes a means of 

communication, where the scientific basis of the reconstruction 

must be contaminated by playful aspects, linked to gaming, in 

order to reach a non-specialised target, and how the definition 

of the target influences the creation of the virtual museum. 

Interactive technology, typical of the entertainment industry, is 

therefore in some cases adapted to the cultural heritage domain 

(Bellotti et al., 2011), developing edutainment models (Ferdani, 

2020) with the aim of disseminating cultural and historical 

content and involving a wide and heterogeneous audience in the 

communication. 

Once the end user has been defined, it is possible to characterise 

the type of model to be realised, the quantity and quality of data 

to be stored, the type of experience to be lived during the 

exploration and, consequently, the sharing platform to be used. 

The choice of assigning the realisation of digital models to a 

specialised public, such as researchers and scholars in the field, 

requires greater detail and quality of data than that intended for 

a more heterogeneous public, made up of onlookers and 

students.  It is therefore necessary, already during the early 

stages of virtual modelling, to define the final target for which 

the digital twin is intended: in the case of models and data 

archives intended for a specialised public, it will certainly be 

necessary to create data sharing environments and virtual 

models capable of representing the object and its associated data 

and metadata in a complete and systematic way, in order to 

allow scholars to access correctly and quickly all the 

information related to the analysed artefact; in the case of 

models and data archives intended for a less specialised public, 

such as students and the curious, on the other hand, simpler 

models can be used, but it is of paramount importance to create 

paths and ways of visualising the object that are appropriate to 

the user's level of knowledge. 

Specifically, for the models of the Curioni’s collection, the final 

target user of the virtual museum had not been defined at first, 

and for this reason, the first phases of the realisation of the 

virtual models had seen the research group engaged in the 

experimentation and realisation of heterogeneous virtual 

models, having geometric properties, quantities of data and 

metadata, of different nature and size. Since the main objective 

of the research is to reach a heterogeneous audience, but above 

all to use digital models in the educational field, as a best 

practice for the realisation of excellent architectural and civil 

artefacts, the research group standardised a workflow capable of 

cataloguing the data from the different processing phases of the 

virtual model: archival data, survey data (point cloud), mesh 

processing, virtual model, sharing platform, etc... in order to 

have a single accessible and shared repository, within which to 

be able to analyse, update and modify (for those who have the 

properties to do so) the data coming from the different 

processing outputs. The possibility of storing the "raw" data 

used during the creation phases of the virtual model, can be 

useful not only for possible future comparisons of the same 

artefact, to read, for example, its degradation, but also to carry 

out analyses comparing different data survey techniques. 

 

 
Figure 9. Workflow Diagram 

 

 

5. DISCUSSION, CONCLUSIONS AND FUTURE 

DEVELOPMENTS 

Our project arose from the idea to create data for defining 3D 

artefacts of tangible heritage related to our Politecnico and to 

use them to enhance its online digital collections. In this sense, 

the digitisation of cultural heritage enables cultural development 

in different contexts, allowing access to a wider audience, from 

the student to the researcher or a simple enthusiast or curious 

(Fig. 10). 

 

 
Figure 10. Final Product - Digital Model with consultable 

information on SkechFab 

(https://sketchfab.com/3d-models/modello-di-fondazione-

mediante-ture-8eaf8235978d4abcb8d0e34afb5aa2f1) 

 

But these processes of digitization and sharing must undergo a 

structured data management plan. This must take into 

consideration both the data acquisition/usage/sharing and the 

management of the final output via online platforms. In this 

sense, our research highlights the necessity to manage each 

output of every single process, even intermediate ones, as 

complex data to be stored, updated, maintained, and protected. 

From the point of view of the discipline of Representation, this 

means that each data might be used to define visual artefacts to 

be stored and shared online, within an open-access platform and 

compelling with the FAIR principles. Still, we highlighted how 

these processes can be tailored on the final user’s necessity, 
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rather than on the initial data ‘potentialities’. In fact, we can 

propose a workflow centred on users, thus selecting digitization 

tools and procedures based on this aspect and not on the survey 

techniques. Nonetheless, this workflow should take into 

consideration how digital cultural heritage projects should be 

focused on a mission and on a set of final products, as well as 

on a precise data governance model. Still, these kinds of 

projects will benefit from a focus on a sustainability data 

workflow and management. 

A final remark suggests that future developments of our 

research will deal with a data management plan structured with 

the idea of providing a «peer-reviewed 3D archive», as 

postulated by Koller et al. (2009, p. 7:15). 
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