
 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ 
and innovation programme under grant agreement No 822336.  
http://www.mingei-project.eu/  

 

  
Deliverable 1.3  

Scientific protocol for craft representation 

Release Date 06.07.2020 

Version 2.5 

Dissemination Level Public 

 

Project Number 822336  

Project Acronym Mingei 

Project Title Representation and Preservation of Heritage Crafts 

 

Deliverable Number D1.3 

Deliverable Title Scientific protocol for craft representation 

Deliverable Type Report 

Dissemination Level Confidential 

Contractual Delivery Date May 2019 (M12) 

Actual Delivery Date 31.05.2019 

Work Package WP1 - CO-CREATION: strategies, stakeholder engagement and 
requirement definition and scientific protocol for HC digitisation 

Authors Xenophon Zabulis, Nikolaos Partarakis, Carlo Meghini, Danae 
Kaplanidi, Arnaud Dubois, Dimitrios Menychtas, Alina 
Glushkova, Brenda Elizabeth Olivas Padilla, Sotiris Manitsaris, 
Cynthia Beisswenger, Dieter Blatt, Dick van Dijk, Ammar 
Qammaz, Meia Wippoo, Aggeliki Tsoli, Antonis Argyros, Chris 
Ringas, Maria Fasoula, Eleana Tasiopoulou ,Catherine Cuenca, 
Anne-Laure Carre, Arnaud Dubois, Ilka Neumann, Vito Nitti, 
Evropi Stefanidi, Stavroula Ntoa, Ilia Adami, Antonios 
Chatziantoniou, Valentina Bartalesi, Daniele Metilli, Nikolaos 
Patsiouras, Paraskevi Doulgeraki, Ulrike Denter, Hansgeorg 
Hauser  

Number of pages (incl. cover) 132 

 

http://www.mingei-project.eu/


 

 

D1.3 Scientific protocol for 
craft representation   

 

Mingei, Deliverable 1.3   2/132 

 

Executive summary 

This deliverable describes our approach towards the main objective of Mingei, which is the 
representation of HCs, supporting the curation of its digital assets and HC preservation. This 
representation will capture the wide spectrum of knowledge that a HC covers, from objects and 
their making, the hand gestures and tool uses that define craft motor skills, to the societal value, 
economic impact, and historical significance of HCs.  

In this deliverable, we first introduce the topic of craft representation, by starting with a close 
understanding of what is craft, as entertained colloquially and in the literature, what is the type of 
knowledge and expertise required to achieve such a representation and what are the limits of the 
proposed approach. 

In Section 2, we review state-of-the art on digitisation of CH. We first, in Section 2.1, review the 
projects in the CH domain over the two decades. In Sections 2.2, 2.3, and 2.4, we briefly review 
the progress in digitisation projects over this time, in the fields of tangible and intangible heritage. 
In depth reviews, on digitisation, digitisation modalities, and guidelines on selecting digitisation 
modalities can be found in Mingei-D2.2. The last two subsections  of Section 2, review the state-
of-the-art in craft documentation and representation and the associated the intellectual property 
rights associated with the contributors of the craft representation. 

In Section 3 we overview the proposed approach and introduce the Mingei protocol as a 
proposed method, comprising of guidelines, tools, and instructions that is comprised of 6 steps. 
In that section, we first position Mingei in the domain of CH documentation and preservation 
efforts, explaining its scientific origins and conception. In that section, we study the CH 
dimensions due to HCs and propose a classification as to the assets associated with each. 
Moreover, we provide an overview of the protocol steps, the way that the protocol is 
implemented and the way that the produced knowledge can be accessed. We end this session 
with a description of the anticipate representation to be achieved following the Mingei protocol. 

In Section 4, we present the first step of the protocol. In Step 1, we collect the topics of study that 
will be eventually transformed in digitally represented knowledge. We first recommend a prior 
orientation through desktop research to study already existing knowledge on the craft and 
pertinent community. In addition, this orientation discusses prerequisites regarding institutional 
collaboration, personal data, and pertinent issues to be resolved prior to digitisation efforts. In 
Section 4.2, we present topics of knowledge collection on craft instances required for a craft 
representation, as devised with cultural partners and heritage professionals in Mingei. In Section 
4.3 we present the digital assets required for the representation. 

In Section 5, we present Step 2 of the protocol. In this step, basic craft knowledge elements are 
formed, encapsulating digital assets and including curated information about an element of 
knowledge and links to digital assets. This information regards objects, actors, actions, processes, 
materials, concepts, tools, times, and places. Forming a knowledge element requires a 
comprehensive understanding of the assets and a digital curation process. Digital assets are 
represented in the knowledge base through knowledge elements, which associate digitisation 
data with the result of a curation process that yields metadata, annotations, and descriptions. The 
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section present the knowledge element types required for the representation, a proposed 
ǊŀǘƛƻƴŀƭŜ ƻƴ ƻǊƎŀƴƛǎƛƴƎ ǘƘŜƛǊ ŦƻǊƳŀǘƛƻƴΦ Lƴ {ŜŎǘƛƻƴ рΦрΣ ǿŜ ŘƛǎŎǳǎǎ ǘƘŜ ǘƻǇƛŎ ƻŦ άǾƛǎǳŀƭ ǎŜƳŀƴǘƛŎǎέ 
or semiotic and their complementary value to verbal information. The association of visual and 
verbal content is a characteristic of the Mingei craft representation. As such, in this section, we 
proposed two editors for facilitating the semiotic annotation of static and dynamic scenes. Finally, 
in Section 5, we entertain the notion of Events and Actions as they comprise a central element in 
our representation. We, thus, explain how to represent historic events relevant to craft context 
and event schemas to represent the actions that follow a craft process. In this effort, we illustrate 
the represented knowledge and the semantic relationships between knowledge elements and 
events. 

In Step 3 (presented in Section 6), we develop the craft representation by linking knowledge 
elements and events with semantic relationships. The knowledge that is represented follows the 
classification of Section 3.2. In this section, we first explain the specialisation of generic ontology 
classes to craft-specific classes. Using these classes and the knowledge elements of the previous 
step, we show how to model knowledge on crafts, depending on its type. We furthermore, 
explain how to model craft actions and processes. A central contribution of Mingei is the 
association of verbal with corresponding visual content, by linking semantic notions, like events 
and actions, to the media objects that provide an illustration of these notions. Notice that this 
illustration is not only to the benefit of the human user, who can extract a lot of knowledge from 
media objects, but also of the machine that can analyse these signals and learn from them. 

In Step 4 (presented in Section 7), we create the narratives that will be used to present a 
comprehensive picture of the represented craft. The craft representation contains two types of 
stories: event schemas that represent craft processes and fabulae to represent craft context. 
Using this couple of methods we create storytelling and educational content that covers tangible 
and intangible craft dimensions and provide a comprehensive picture of craft processes and 
context. Whereas in the representation of knowledge our concern was to formally represent 
knowledge, in the step we focus on presenting knowledge in a human comprehensible manner. 
For processes, this is insured by the demarcation of process actions by the practitioners. For craft 
context, we obtain multiple narratives from multiple perspectives and work with the communities 
for the appropriation of their presentation. As in Step 1, the collection of stories and processes is 
provided in the form of topics of interest to be presented, though co-creation and anthropologic 
research.  

In Step 5 (presented in Section 8), a range of presentation modalities of relevance to craft 
presentation and presentation are presented. These modalities are tailored to present different 
dimensions of a craft expression. Thereby, they matched to task of relevance in the context of 
Mingei pilots and demonstrated. The type of audience is of relevance to the way of presentation. 
For this reason, co-design with users and stakeholders is critical in the definition of narratives and 
channels that best suit each type of audience intended. Co-design and evaluation with 
practitioners and communities ensures that correct knowledge is preserved, knowledge is 
presented with appropriation to traditional context, contributors have ownership of the 
outcomes of the representation. 

Finally, in Step 6 (presented in Section 9), we explore how to use the Mingei protocol and tools to 
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achieve positive impact in the HC and CH domains. We specifically, study how applications can be 
formed combining the narratives (Step 4) and presentation modalities (Step 5) to reach specific 
craft and community needs. In this context, we utilised the diversity of pilots to explore the 
broadest possible range of craft dimensions. 

The Glass pilot focuses strongly on the representation of hand and body gestures through 
motion-driven narratives. It entails the re-creation of lost techniques, with the help of 
practitioners. The pilot studies the use of a variety of tools, personal creativity, tracking 
technological adaptation of the HC across time, and artistic expression for glassmaking as 
handicraft and as industrial craft. The Silk pilot regards an industrialized craft and use of 
machinery. Focus is placed in the representation of machine operation and corresponding 
motion-driven narratives. The pilot focuses at education applications to support craft 
preservation. The Mastic pilot includes indoor and outdoor narratives and presents in context the 
societal and economic facets of this HC, as well as its impact on legends, traditions, and 
heightened sense of shared identity among members of the community of this indigenous HC. 
Gender and intergenerational learning aspects are captured and presented, illustrating how this 
HC is passed on through generations. The pilot will further promote HC tourism, agro-tourism and 
mastic branding initiatives on the island of Chios. We present preliminary results on Mingei pilots 
and additional collaborations with craft practitioners and present co-creation results about 
envisaged future applications of the Mingei protocol. 

 

Keywords 
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Note 

The content of all URLs provided in this document was accessed and validated on the date of the 
deliverable submission..  
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1. Introduction 

This deliverable describes our approach towards the main objective of Mingei, which is the 
representation and preservation of HCs.  

The proposed representation captures the wide spectrum of knowledge that a HC covers, from 
objects and their making, to the societal value, economic impact, and historical significance of HCs.  

To the best of our knowledge, a craft digitisation protocol has not been comprehensively proposed. 
The state-of-the-art towards approaches for the representation of HCs is reviewed in Section 2. 
Envisaged innovation lies in the definition of a method for the digital representation and 
preservation of craft as CH. This representation will: 

¶ Cover of tangible and intangible HC dimensions. 

¶ Adhere to digitisation standard for CH documentation. 

¶ Formally represent knowledge and semantics. 

¶ Aid the capture of characteristic craft qualities. 

¶ Provide computational ways to create narratives for HC documentation and preservation. 

¶ Contribute to the design and implementation of applications that: (a) Aid CH professionals in 
digital curation and CH research, (b) Support HC educators in the transmission of HC knowledge, 
and (c) Provide stimulation for revenues of cultural resources through thematic tourism  

The protocol is overviewed as a linear series of steps, but which are implemented in an iterative 
fashion. During the study of a HC, digital asset acquisition and knowledge collection can be revisited 
and refined, as new knowledge is discovered.  

1.1 What is craft? 

The definition of craft is a matter of debate, varying between cultures and historical periods. We 
present a selection of characteristic definitions. 

¶ Craft is characterised by a certain type of making, in which objects are created by hand through 
the skilled use of tools [17] very often to make objects of functional use and not solely of 
ornamental value. 

¶ Craft is medium specific and characterised by the type of product, involving the creation of 
essentially functional objects. Moreover craft is άidentified with a material and the technologies 
to manipulate itέ [2] .  

¶ ά/ǊŀŦǘ ƛǎ ŀƴ ƻŎŎǳǇŀǘƛƻƴ ƻǊ ǘǊŀŘŜ ǊŜǉǳƛǊƛƴƎ Ƴŀƴǳŀƭ ŘŜȄǘŜǊƛǘȅ ƻǊ ŀǊǘƛǎǘƛŎ ǎƪƛƭƭέ (Meriam-Webster on 
Craft). 

¶ Craftsmanship has been characterised as the άǿƻǊƪƳŀƴǎƘƛǇ ƻŦ Ǌƛǎƪέ, to convey that άthe quality 
of the result is not predetermined, but depends on the judgement, dexterity and care which the 
maker exercised as he worksέ [1] . 

Craft is performed by human persons. As such, they include historic, geographical, artistic, 
traditional, economic, and religious dimensions, relevant to the context that a craft has or could 
flourish. We call knowledge relevant to these contexts contextual knowledge.  
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The anthropologic aspect is found in comprehensive definitions of craft, which denote a social 
context and link craft evolution with technological progress:  

A craft is a pastime or a profession that requires skills. Mastery of a craft includes learning of skills. 
Historically, specialized crafts with high value products tended to concentrate in urban centres and 
formed guilds. The required skills often demanded a higher level of education, and craftsmen were 
usually in a more privileged position than peasantry in societal hierarchy. Crafts have undergone 
deep structural changes since the Industrial Revolution. The mass production of goods by large-
scale industry has limited crafts to market segments in which mass-produced goods would not or 
cannot satisfy the preferences of potential buyers. (Adapted from Wikipedia on Craft). 

and underscore the relationship1 between craft and artistic creation: 

άIn the mid-1800s William Morris began to question the differences between art and craft by 
bringing an artist aesthetic to a craft object, like wallpaper design. During the twentieth century, the 
boundaries between art and craft became blurred, particularly at the Bauhaus, as artists started to 
experiment with craft practices in their art. The artist Sonia Delaunay created geometric abstracts 
using textiles. Today contemporary artists use craft techniques.έ (from ¢ŀǘŜ DŀƭƭŜǊȅ ά!Ǌǘ ¢ŜǊƳǎέ 
online glossary on Craft) 

As such, and because of the relationship to tradition, crafts have been characterised as a form of 
Intangible Cultural Heritage [106] , but which has tangible dimensions, such as materials, tools, and 
man-made objects.  

Heritage Crafts (HCs) are crafts that are of significance to Cultural Heritage (CH). A baseline towards 
the definition of HC is άǇǊŀŎǘƛŎŜǎ ǿƘƛŎƘ ŜƳǇƭƻȅ Ƴŀƴǳŀƭ ŘŜȄǘŜǊƛǘȅ ŀƴŘ ǎƪƛƭƭΣ ŀƴŘ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 
ǘǊŀŘƛǘƛƻƴŀƭ ƳŀǘŜǊƛŀƭǎΣ ŘŜǎƛƎƴǎ ŀƴŘ ǘŜŎƘƴƛǉǳŜǎ ǘƻ ƳŀƪŜ ƻǊ ǊŜǇŀƛǊ ǳǎŜŦǳƭ ǘƘƛƴƎǎέ [105] . 

Folk art covers typically forms of visual art, made in the context of folk culture. In general, the 
produced objects have practical utility, rather than being exclusively decorative. As such, the 
products of a HC may comprise folk art. 

1.2 What is the Mingei protocol? 

The Mingei protocol is a proposed method, based on an approach to the Representation and 
Preservation of HCs [17] . It comprises of guidelines, tools, and instructions. Being a method, we 
expect and anticipate that it can be revised and improved.  

Craft Representation or Craft Digitisation is a digital representation of a craft instance and includes 
digital representations of knowledge elements and digital assets. Knowledge elements regard 
objects, physical actions, process descriptions, instructions, testimonies, and contextual knowledge. 

We call craft instance the practice of a craft by a community of practitioners, possibly specified by 
ǎƻƳŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ƻǊ ǘŜƳǇƻǊŀƭ ŎƻƴǘŜȄǘΦ CƻǊ ŜȄŀƳǇƭŜΥ άSilk textile manufacturing at Krefeld during 

                                                      
1 We found [107] as relevant towards a comprehensive discourse on this relationship. 

https://en.wikipedia.org/wiki/Craft
https://www.tate.org.uk/art/art-terms/c/craft
https://www.tate.org.uk/art/art-terms/c/craft
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the last three centuriesέΦ /ǊŀŦǘ ƛƴǎǘŀƴŎŜǎ Ƴŀȅ ōŜ ŦǳǊǘƘŜǊ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ ōȅ ǘƘŜƛǊ ŘŜƎǊŜŜ ƻŦ 
industrialisation, the materials, techniques, and tools that are used.  

1.4 Who is the audience? 

1.4.1 Audience 

The protocol is addressed to persons, social groups, or organisations, interested in the 
documentation, preservation, and safeguarding of HCs. The targeted audiences of the protocol are:  

¶ CH professional, scholar, and the public for comprehensive documentation of CH.  

¶ HC practitioner, community, student and master for documentation of own craft, promotion of 

craft, educational material, interactive and educational experience, online courses. 

¶ HC friend, enthusiasts for documentation of personal work, collection of works of interest. 

¶ CH industry: revenue stimulation for the safeguarding of HCs, through: (a) sustainable thematic 

tourism services and (b) utilisation of traditional crafts in modern contexts.  

¶ Local authorities, businesses, and public bodies interested in a comprehensive presentation of 
a HC, its relation to local tradition and thematic tourism.  

Mingei is committed to the provision of service to the CH professional the outcomes of the Mingei 
technical tools strive to adhere to international standards of CH documentation and 
representation.  

1.4.2 Expertise  

The Mingei protocol encompasses a wide range of representation methods. These methods fall in 
the topics of artefact digitisation, semantic representation, and curation of content. 

The Mingei approach strives to simplify technical topics, by providing tailored technical tools that 
specialise in the tasks require for craft documentation in a human comprehensible fashion. 
Nevertheless, as the representation of a craft includes representation of socio-historic context the 
scientific experience of the curator, historian, or anthropologist, is relevant to the quality and 
accuracy of the authored descriptions. The curation of heritage items and practices is a multi-
disciplinary subject, which for in-depth study requires a pertinent scientific background. 

At the same time, the craft representation includes (a) craft practice instructions, (b) collective 
memories and values of social groups. To be accurate and insightful, such representation can only 
be delivered by members of a respective community. Moreover, it is required that the Mingei 
representation should accommodate craft knowledge, organised in a way that is meaningful and 
ƴŀǘǳǊŀƭ ǘƻ ǇǊŀŎǘƛǘƛƻƴŜǊǎΦ !ǎ ǎǳŎƘΣ ǘƘŜ άŎǊŀŦǘ ŜȄǇŜǊǘƛǎŜέ ŎŀǊǊƛŜŘ ōȅ ŀ ǇǊŀŎǘƛǘƛƻƴŜǊ ŀƴŘ ǘƘŜ ŜƳƛŎ 
perspective a member of a community has, are required. When these practitioners are not 
anymore in life (such as for example in the Mingei glass pilot), the protocol borrows approaches 
from experimental archaeology: establish what is known, what is plausible (based on knowledge 
sources), and what needs to be hypothesised and suggested. 
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The Mingei protocol avails the possibility of exploiting advanced technologies in the domains of 
artefact digitisation, motion capture, and knowledge representation. Nevertheless, a baseline craft 
representation can be achieved even with modest technological resources and expertise, namely a 
camera, a computer, and an Internet connection and the capacity to operate them.  

Capacity-building aims to ensure the widest possible participation of all relevant stakeholders, 
especially relevant community groups, in the design and implementation of safeguarding activities. 
In this context, Mingei strives to provide good practice guides and technical tools for communities 
to manage and promote their content and outreach. 

1.5 Limitations 

Some simple instructions to a human could be a challenge to artificially achieve. I.e., the task to 
άǊǳō ǘƘƛǎ ǿƻƻŘŜƴ ǎǳǊŦŀŎŜ ǿƛǘƘ ǘƘƛǎ ǎŀƴŘǇŀǇŜǊ ǳƴǘƛƭ ƛǘ ŦŜŜƭǎ ǎƳƻƻǘƘ ǿƘŜƴ ǳǎƛƴƎ ȅƻǳǊ ŦƛƴƎŜǊǘƛǇǎέ can 
be a significant challenge for a robotic system to first understand and then achieve. Understanding 
of the instruction is achieved by capitalising on common perceptual priors.  

! ǎǇŜŎƛŀƭ ǘȅǇŜ ƻŦ ƪƴƻǿƭŜŘƎŜ ƛƴŎƭǳŘŜŘ ƛƴ ŎǊŀŦǘǎ ƛǎ άŦŜƭǘ ƪƴƻǿƭŜŘƎŜέ ƻǊ ƪƴƻǿledge that is based on 
sensory perception of practitioners. This is the ǇǊŀŎǘƛǘƛƻƴŜǊΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ her own qualia, to 
perceive the materials and her makings. Examples are the haptic sensation of a material (i.e. plaster 
dampness of the potter, or roughness of a textile), the sensations of heat and smell (i.e., in the 
glassmaking process), or the colour of an object, which are exploited by a skilled practitioner.  

There exist ways to measure some of the physical properties that give rise to qualia, such as 
humidity, temperature, spectral, and chemical measurements. However, it ought to be pointed out 
that a HC practitioner uses her own senses. This is a limitation as technology does yet avail 
pertinent recordings.  

A way that humans overcome this limitation and communicate the way the feel is verbal 
communication. Practitioner testimonies and narrations on their experiences are important and 
recorded, in the Mingei protocol. Another is though visual art or other types of abstractions. Yet, 
another way is to obtain own experiences. Skill development is facilitated by instruction, 
observation, and guided practice, (i.e. apprenticeship, tutoring) that leads to skilled interpretation 
of qualia. The Mingei protocol will facilitate the design of experiential presentations that avail 
sensory stimuli and facilitate the development of craft skills. The co-design of these experiences 
with practitioners is mandatory for their relevance. 

In the context of using the Mingei protocol, it is underscored that understanding a craft cannot be a 
theoretical only task. All of the narrations, documentaries, VR demonstrators cannot recreate άŦŜƭǘ 
ŜȄǇŜǊƛŜƴŎŜǎέ. Thus, besides conventional digital tools, Mingei representations include the 
knowledge for craft re-enactment, though meticulous representation of craft processes and 
techniques. 

1.6 Why do we call our project Mingei? 
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aƛƴƎŜƛ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ŀƴ ŀǊǘ ƳƻǾŜƳŜƴǘ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ мфнлǎ ƛƴ WŀǇŀƴ ōȅ ¸ŀƴŀƎƛ {ǁŜǘǎǳ όмууфς
мфсмύΣ ŀƴŘ ŀǎ ŀ ǘŜǊƳ ƛǘ ǊŜŦŜǊǎ ǘƻ άǇŜŀǎŀƴǘ ƻǊ Ŧƻƭƪ ŀǊǘǎέ ƻǊ άŀǊǘǎ ƻŦ ǘƘŜ ǇŜƻǇƭŜέΦ ¢ƘŜ ǘŜǊƳ ǿŀǎ ŎƻƛƴŜŘ 
ōȅ ¸ŀƴŀƎƛ ǘƻ ǊŜŦŜǊ ǘƻ άƘŀƴŘ-ŎǊŀŦǘŜŘ ŀǊǘ ƻŦ ƻǊŘƛƴŀǊȅ ǇŜƻǇƭŜέ ŀƴŘ ǘƘŜ ōŜŀǳǘȅ ŦƻǳƴŘ ƛƴ ƛƴŜȄǇŜƴǎƛǾŜΣ 
utilitarian objects created by nameless and unknown craftsmen, for the people by the people. 

The term can be better understood when considering the earlier Arts and Crafts movement, 
created about 1880 in England, which focused on the aesthetic value of utilitarian objects. The 
movement stood for traditional craftsmanship using heritage styles and decoration patterns, 
against the impersonal, mechanized direction of society during the Industrial Revolution and the 
relatively low status of decorative arts. 

Both movements underscore that craft products have a dual substance. They are usable items, yet 
at the same time they include heritage that represents a region and its people. This heritage does 
not reside only in the object as a unique, tangible work of art. Most importantly, it resides in the 
skills and knowledge that is necessary for its making and the traditions embedded in it. 

In contrast to the preservation and study of unique, tangible works of art where individual creation 
and innovation has the first role, Mingei reminds us of the intangible heritage of collective creation 
by anonymous craftspeople within the tradition and social context is preserved. 
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2. Background 

2.1 Knowledge representation in the Cultural Heritage domain 

Semantic technologies and ontologies in particular are today standard tools that are largely in use 
in the domain of Cultural Heritage (CH). In fact, there is already a significant history of semantic 
approaches in CH, since the pioneering work of Europeana, which started to model CH with 
semantic technologies in 2007. However, all these approaches have failed because they have not 
identified the right conceptualisation. We can distinguish three phases of the adoption of semantic 
technologies in the CH sector: 

¶ In the early days, projects have relied mostly on the tradition in library and archival science, and 
on the relative catalogues and collections, creating or converting descriptions of CH artefacts 
that were exclusively object- or collection-centric (Minerva, Europeana Rhine, etc.). This 
required an immense data integration effort due to the heterogeneity of the source 
descriptions, but produced very poor results on top of which no application significantly 
innovative could be built. The only supported functionality was the somewhat mythical 
semantic search, which allowed to ask queries based on semantic categories, but in return 
produced a list of metadata with which it was not possible to do much. 

¶ In the second phase, 2010-2015, the focus shifted towards richer, event-centric 
representations, in response to the realization of the drawbacks and scarce utility of object-
centric representations. The class Event is in fact one of the basic classes that the Europeana 
Data Model has inherited from the CIDOC CRM, where it is also one of the basic classes. 
However, this shift has not led to significant improvements due to the fact that building formal 
representations of events and connecting them to the object-centric representations of the 
early days was very difficult. Events could not be found in institutional repositories, and 
extracting them from external sources such as Wikipedia or Freebase did not lead to significant 
results. In this respect Europeana is a case in point: the class Event was not populated at all in 
the Danube release of the system in 2011. Several projects have attempted a complementary 
approach by adopting a purely syntactic, signal-based approach (i.e., audio-visual). In so doing 
they have been unable of providing a representation rich enough to support significant 
operations, like combined syntactic and semantic search-browsing-visualization-storytelling.  

¶ Since 2015 we are now observing significant changes. IT has contributed to this new phase in 
various ways: (1) By providing major breakthroughs in knowledge extraction from texts and 
other media via deep learning methods, as well as improved signal-processing techniques. (2) 
By better supporting scalable semantic systems thanks to more solid implementations of 
semantic web standards. (3) By bringing existing ontologies, notably the CIDOC CRM, to a more 
consolidated status with higher expressivity and domain coverage. But also EU has made a 
significant contribution by funding the development of new representations of CH artefacts, 
based on new digitization techniques, able to exploit the above mentioned technological 
advances.  

The Mingei project is a typical product of this phase: its representations are narrative-centric. 
Mingei relies on a strong conceptualisation, focussed on a notion of narratives that, unlike the 
previous approaches, exploits both sides of the representation, the semantical (fabula) and the 
signal-based (the narration) side, and, moreover, combines these two aspects by linking semantic 
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notions, like events and actions, to the media objects that provide an illustration of these notions. 
Notice that this illustration is not only to the benefit of the human user, who can extract a lot of 
knowledge from media objects, but also of the machine that can analyse these signals and learn 
from them.  

Mingei proves the validity of this conceptualisation by providing a new representation of crafts of 
unprecedented richness. At the same time, Mingei realised important tools that are necessary to 
use the conceptualisation: 

¶ an ontology that specifies the conceptualisation by providing a vocabulary for it and axioms to 
fix the meaning of the vocabulary terms in conformance with the conceptualisation; 

¶ the ontology harmonizes in a coherent vision many sub-domain ontologies, re-using solid 
results in knowledge representation that have now become standards, such as: narrative 
modelling, based on an extension of the CIDOC CRM with narratological concepts; time, based 
on the OWL time ontology; process schemes, based on Activity Diagrams of the Unified 
Modelling Language; content representation, based on the Content in RDF ontology; 4D-fluents 
for the representation of time-varying properties; 

¶ also the implementation of the ontology is based on standards: the web architecture for 
identifying (via IRIs), storing and retrieving the basic resources, whether media objects, formal 
concepts or individuals; RDF as basic data model for knowledge; OWL as ontology web 
language; SPARQL as knowledge manipulation language; 

¶ an architecture for managing representations based on the ontology (creation, update, 
retrieval, storage, exchange), based on open-source software implementing the standards at 
the basis of the ontology 

¶ a rich presentation layer, addressing various kinds of devices and various kinds of users; may 
expand this 

¶ pilots showing the full potential of all of the above;  
¶ everything obtained with advanced co-creation based methods, in which all the various actors 

of the scenarios have given their contribution to the development of the system and of its 
applications.  

2.2 Digitisation of tangible heritage 

Efforts to standardize the digitization process have been made through digitization projects, 
providing guidelines on how to digitize books and documents as well as objects and monuments of 
cultural heritage [13] [14] [15] [16] [17] . Guidelines regarding file management, digital 
preservation, online publication, and IPR management can be found through the MINERVA EU 
funded Thematic Network (IST-2001-35461), whose Website and handbook [82] comprise a 
valuable starting point for these matters, as well as, the foundation of online heritage repositories, 
such as Europeana. 

The appropriate digitisation modality is relevant to the purpose of digitisation and to the physical 
properties of the asset to be digitised. For example, the creation of a catalogue typically requires a 
camera. On the other hand, precise metric information is required for the artefact conservation, 
such as the readings of a laser scanner.  

http://www.minervaeurope.org/
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The majority of 3D reconstruction modalities, particularly of-the-shelf-choices, regard surface 
reconstruction. Imaging below the surface is available by specific modalities i.e., multispectral 
cameras, X-ray, and other. In the usual case, a geometric model represents the surface shape. The 
spatial representation is parameterised using the XYZ orthogonal and isotropical coordinate system.  

A review of the-state-of-the-art on the collection of 3D knowledge on tangible assets, is provided in 
Mingei-D2.2. 

2.3 Digitisation of human motion 

Human motion is a key component of many forms of ICH, such as dances, crafts, and rituals. As 
such, it has been the target of ICH digitisation EU funded projects, such as iTreasures (600676), 
MODUL DANCE (Moving with Dance Artists across Europe 2010-2014), DANCE (645553), European 
Theatre lab, and TERPSIHORE (691218). In the context of crafts, human motion is the point where 
the intangible dimensions of skill, design, and know-how meet with the tangible dimensions of 
tools, machines, materials, and artefacts. 

Human motion digitisation and analysis has gained particular interest in the last two decades, due 
to the wide range of applications relevant to ergonomy, rehabilitation, security, sports, human-
computer interaction, medical education, robotics, cognitive research, entertainment, and many 
others. The central goal is to record of the motion of subjects in three dimensions. 

Digitisation of human motion has been achieved by a number of methods, which can classified 
based on whether they require subjects to wear markers or not.  

A review of the-state-of-the-art on human motion recording technologies, is provided in Mingei-
D2.2. 

2.4 Digitisation of intangible heritage 

Digital content to be presented by Mingei is heterogeneous, including tangible artefacts, 
processes, and intangible dimensions such as practices, traditions, socioeconomic, and historical 
events. ICH extends far beyond the digitisation of human activities and the capture of human 
motion. It includes the representation of semantic concepts and contextual knowledge, such as 
historic, religious, economic, and social. Pertinent efforts have been funded by EU in a series of 
projects.  

One of the most important efforts was the KYOTO (ICT-211423) project which makes knowledge 
sharable between communities of people, culture, languages and computers, by assigning meaning 
to text and giving text to meaning. CASPAR (IST-033572) has provided ways of access to and 
preservation of cultural and scientific resources. CULTURA (269973) has focused on representation 
of collections heterogeneous data. PATHS (270082) provided methods in exploring collections by 
creating conceptual paths, linking the items. DECIPHER (270001) paved the way on the presentation 
of digital collections as part of coherent narratives, which included the knowledge structures that 
connect them and give them meaning. CHESS (270198) provided ways to create interactive stories 
for visitors of cultural sites, authored by curators.  
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2.6 State-of-the-art in craft documentation and representation 

In the humanities, literature exists on the documentation of specific craft instances [121] [122] . 
Short documentaries and inscriptions of HCs are registered and publicly available in the 
Representative List of the Intangible Cultural Heritage of Humanity of UNESCO. 

The forms, conservation, and development of crafts have been studied extensively in Asia [119] 
[117] . China [103] and India [118] have extensive documentation and statistics on multiple aspects. 
However, while the cultural and ethnographic aspects of crafts have already been the subject of 
many studies, investigations and publications, their economic and social role in developing 
countries was only recently acknowledged. Latin America [120] and Africa [116]  have undertaken 
work since two decades now to create craft inventories, such as the άInventory of material 
ŎǳƭǘǳǊŜǎέ ōȅ ƛƴ aŀƭƛ. In [115] , social context, group membership, social relations are reviewed. 

More recently, international and nation-wide projects underscore the need for documentation and 
preservation of CH due to HCs, i.e., the Erasmus+ EU programme Discovering Traditional Crafts 
across Europe, and the Chinese Craft Project [103] . International projects, underpin the 
multifaceted nature of HCs and the realization of the need for documentation and preservation of 
this type of ICH. Indicatively, curated digital collections exist in Europeana related to HCs, such as 
άCraft workέΣ άIndustrial Photography in the Machine AgeέΣ άFactories in FocusέΦ The Erasmus+ EU 
ǇǊƻƎǊŀƳƳŜ ά5ƛǎŎƻǾŜǊƛƴƎ ¢ǊŀŘƛǘƛƻƴŀƭ /ǊŀŦǘǎ ŀŎǊƻǎǎ 9ǳǊƻǇŜέ Ƙŀǎ ǘƻ ŘƛǎŎƻǾŜǊŜŘ ǘǊŀŘƛǘƛƻƴŀƭ ŎǊŀŦǘǎΣ 
some of which are slowly disappearing from today's societies. The Hantverkarens 
ŘƻƪǳƳŜƴǘŀǘƛƻƴǎƳŜǘƻŘŜǊ όά/ǊŀŦǘǎƳŀƴϥǎ 5ƻŎǳƳŜƴǘŀǘƛƻƴ aŜǘƘƻŘǎέύ 5ŀƴƛǎƘ bŀǘƛƻƴŀƭ tǊƻƧŜŎǘ 
develops practical knowledge support for the craftsman's documentation in the field of 
construction care. Several national projects have been funded in China. The Chinese Craft Project 
targets promotion and preservation of Chinese ICH and a bridge between traditional and modern 
craft expressions. Folk art preservation has the focus of national projects in Italy [103] .  

Stemming from the 1972 World Heritage Convention concerning the Protection of the World 
Cultural and Natural Heritage the UNESCO World Heritage List  safeguards monuments of tangible 
heritage. That is, the Convention recognizes the way in which people interact with nature, and the 
fundamental need to preserve the balance between the two. In 1994, the UNESCO launched its 
Global Strategy for a Representative, Balanced and Credible World Heritage List. This initiative 
stemmed from a global study carried out by ICOMOS from 1987 to 1993 revealed that Europe, 
ƘƛǎǘƻǊƛŎ ǘƻǿƴǎ ŀƴŘ ǊŜƭƛƎƛƻǳǎ ƳƻƴǳƳŜƴǘǎΣ /ƘǊƛǎǘƛŀƴƛǘȅΣ ƘƛǎǘƻǊƛŎŀƭ ǇŜǊƛƻŘǎ ŀƴŘ ΨŜƭƛǘƛǎǘΩ ŀǊŎƘƛǘŜŎǘǳǊŜ όƛƴ 
relation to vernacular) were all over-represented on the World Heritage List; whereas, all living 
ŎǳƭǘǳǊŜǎΣ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ΨǘǊŀŘƛǘƛƻƴŀƭ ŎǳƭǘǳǊŜǎΩΣ ǿŜǊŜ ǳƴŘŜǊǊŜǇǊŜǎŜƴǘŜŘΦ 

The Living Human Treasures action of UNESCO contains verbal and functional testimonies that 
provide insight into traditional craftsmanship. This programme encouraged official recognition to 
talented tradition bearers and practitioners, thus contributing to the transmission of their 
knowledge and skills to the younger generations. The programme lasted for a decade (1993 ς 2003) 
and aimed at encouraging Member States to grant official recognition to talented tradition bearers 
and practitioners, thus contributing to the transmission of their knowledge and skills to the younger 
generations. States selected such persons on the basis of their accomplishments and of their 
willingness to convey their knowledge and skills to others. The selection was also based on the 

https://ich.unesco.org/en/lists
https://ec.europa.eu/budget/euprojects/discovering-traditional-crafts-across-europe_en
https://ec.europa.eu/budget/euprojects/discovering-traditional-crafts-across-europe_en
https://www.europeana.eu/portal/en/exhibitions/industrial-photography-in-the-machine-age/craft-work
https://www.europeana.eu/portal/en/exhibitions/industrial-photography-in-the-machine-age#ve-anchor-intro_8922-js
https://www.europeana.eu/portal/en/exhibitions/industrial-photography-in-the-machine-age/factories-in-focus#ve-anchor-intro_13723-js
https://whc.unesco.org/en/list/
https://whc.unesco.org/en/globalstrategy/
https://ich.unesco.org/en/living-human-treasures
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value of the traditions and expressions concerned as a testimony of the human creative genius, 
their roots in cultural and social traditions, and their representative character for a given 
community, as well as their risk of disappearance. 

¦b9{/hΩǎ Digital Archiving Project has been recording and archiving intangible forms of cultural 
expressions, including HCs, to preserve the images and sounds of these cultural expressions. The 
programme offers a wealth of publicly online multimedia archives, where HC are shown to be 
practiced, documentaries, oral testimonies, as well as, scanned documents and journals. The 
prominence of this resource is testified by a number of individual projects on HC descriptions that 
Ŧƻƭƭƻǿ ¦b9{/hΩǎ ǇǊƛƴŎƛǇƭŜǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ [81] ƛΦŜΦ άTurquoise Mountain in Afghanistan on craft 
Traditionsέ [101] , άNational Carriage Factory on Australian craftsέ [102] . UNESCO defines a 
procedure for the inscription of CH elements2. 

Literature of the preservation and curation of HCs started to emerge recently, with only a few 
studies treating the topic in an integrated manner, given its multifaceted nature. Efforts towards 
appropriate treatment have emerged, through the collaboration of a wide range of experts by 
UNESCO, providing a theoretic basis towards the representation of ICH [81] . A seminal work in 
towards defining a heritage craft representations can be found in the ICCROM report on Heritage 
crafts and their conservation [17] . This report is enlightening towards understanding craft 
dimensions relevant to craft representation. The report sheds light upon the fact that Heritage 
Crafts and crafts in general, encompass both tangible and intangible dimensions. This is a central 
point of departure of Mingei, as it identifies the need to capture both Tangible and Intangible 
Heritage. 

In crafts, tangible and intangible dimensions are interwoven. Craft is an activity of artefact creation 
from materials, through the skilled use of tools or machines. The creation process includes manual 
effort, dexterity, skills, and know-how. There is a professional aspect as to the income obtained 
from this work, which is related to the quantity and quality of the product. The objects involved in 
this process can be elements of tangible heritage. Heritage crafts are associated with contextual 
knowledge such as history, tradition, social and economic impact and other that fall in the realm of 
Intangible CH.  

In [113] , before the 2003 ICH convention, UNESCO provided a guide for the collection of data for 
the documentation of HCs. Through is technically outdated (i.e., dates before the invention of 
digital imaging) and provided travel guidance for the times before the Internet and mobile 
telephony, it is essential in the selection of the fundamental elements to be recorded, specifically 
for HCs. In that study, craft products are the first topic of interest. Next is the process of craft 
making, craft roles, and a stepwise verbal and visual record of craft steps. Third, this study strives 
to formalise contextual knowledge on trade and promotion of craft products, through economic 
data. Questionnaire type forms are provided for these three topics, in an effort to formalise and 
ŜǾŜƴǘǳŀƭƭȅ ƛƴǇǳǘ ƛƴ ŀ άŘŀǘŀ ōŀƴƪέ όnowadays, a knowledge base, or inventory). Though requiring 
update as to technological recommendations, the forms in Figure 1 provide clear indication of the 
fundamental data topics and photographic documentation to be recorded for HCs. An important 
collection of questionnaires is included in this resource, which the interested reader is encouraged 
to consult. Thus [113] played a significant role in the thematic organisation of knowledge in Mingei. 

                                                      
2 https://ich.unesco.org/en/procedure-of-inscription-00809 

http://www.unesco.org/archives/multimedia/?pg=14&pattern=Digital+Archiving+Project
https://ich.unesco.org/en/procedure-of-inscription-00809
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Motivation stems from compatibility with internationally treatment of CH due to craft and the 
potential of re-use of Mingei CH documentation results. 

   

Figure 1. Knowledge collection forms (images from  [113] ). 

In the proposed protocol, [17] and [81] serve as a foundation in understanding the craft dimensions 
to be represented.  

2.7 Intellectual Property Rights 

After the UNESCO Convention on 2003, ICH has been recognised as a component of the collective 
identity of a community or social group. The laws for the protection of tangible heritage have been 
long established, as property laws were, and still are, directly applicable [154] . ICH stresses the 
importance of reproduction and transmission of practices for elaboration and adaptation by future 
generations [151] . In this perspective, digitisation of ICH regards the human activity that drives the 
production of craft items. As Bortolotto points out there is an extension of the CH domain from 
monumental to Living Heritage [153] . 

2.7.1 Human Rights  

The UNESCO Convention considers solely ICH as is it compatible with existing international human 
rights instruments, as well as with the requirements of mutual respect among communities, groups 
and individuals, and of sustainable development.  

ICH is an element of the collective identity of a community and is related to freedom of thought, 
conscience, and religion. The relevance of ICH with a collective identity of the community of its 
bearers is underscored in UNESCO 2003 ICH Convention to provide άŀ ǎŜƴǎŜ ƻŦ ƛŘŜƴǘƛǘȅ ŀƴŘ 
Ŏƻƴǘƛƴǳƛǘȅέ.  
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Practices in conflict with fundamental human rights are not protected under the ICH Convention. In 
ŀŘŘƛǘƛƻƴΣ ǊŜƳƻǊǎŜŦǳƭ Ǉŀǎǘ ŀƳƻƴƎ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ƴŀǘƛƻƴǎ ƘŀŘ ƛƳǇŀŎǘ ƻƴ ǇŜƻǇƭŜΩǎ ŎƻƭƭŜŎǘƛǾŜ 
memories and heritage. Dialogue and respect, is mandatory to perform objective and scientific 
work on ICH preservation. In [152] , άǎƻŦǘ ƭŀǿǎέ are proposed to support human rights, as a new 
generation of cultural rights.  

2.7.2 Ownership 

Starting by the overall, overarching topic of heritage, Kuutma reminds us that, άƘŜǊƛǘŀƎŜ ƛǎ ŀōƻǳǘ 
the regulation and negotiation of the multiplicity of meaning in the past, and it is about the 
arbitration or mediation of the cultural and social ǇƻƭƛǘƛŎǎ ƻŦ ƛŘŜƴǘƛǘȅΣ ōŜƭƻƴƎƛƴƎ ŀƴŘ ŜȄŎƭǳǎƛƻƴέ [159] 
Φ {ƛƳƛƭŀǊƭȅΣ aŀŎƘǳŎŀ ƳŜƴǘƛƻƴǎ ǘƘŀǘΣ άcultural heritage is a product decanted from the living process 
of culture and has specific historical and social modalities. The concept is associated with that of the 
historical formation of the modern state and its appropriation processes and notions of public and 
ǎƻŎƛŀƭ ǇǊƻǇŜǊǘȅέ [162] . But firstly, how do we perceive the past, and what could this mean to the 
present in order to preserve something belonging and coming from the past? In negotiating this 
relationship, Lowenthal suggests that, άǘƘŜ ǊƛŎƘƭȅ ŜƭŀōƻǊŀǘŜŘ Ǉŀǎǘ ŦŜŜƭǎ ŦƛǊƳŜǊ ǘƘŀƴ ǘƘŜ ǇǊŜǎŜƴǘΣ ŦƻǊ 
ǘƘŜ ƘŜǊŜ ŀƴŘ ƴƻǿ ƭŀŎƪǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜŘ Ŧƛƴŀƭƛǘȅ ƻŦ ǿƘŀǘ ǘƛƳŜ Ƙŀǎ ŦƛƭǘŜǊŜŘ ŀƴŘ ƻǊŘŜǊŜŘέ [161] . The 
filtering and ordering of the past is made in an individual, as well as collective level. One of the 
components connecting us personally with the past is the feeling of familiarity with ourselves and 
our surroundings [161] ; that is, when we feel secure in a familiar environment where our habits 
can continue and thus we can remember and connect with things of an earlier time. But Lowenthal 
acknowledges more parameters that apply to the individual, as well as collective level: (a) 
reaffirmation helps us appreciate traditions, (b) identity which is built through emblems of the past, 
and (c) ownership which is characterized by the collection of things of the past; the bigger the 
collection, the stronger the connection of the owner with the past. 

But who owns then the past, and which is their connection with heritage and the present? [159] 
[162] suggested above that there are social politics taking place in this negotiation and usually 
states take advantage of the past and its considered heritage to build the identity of a nation, and 
consequently of its inhabitants. But what happens when migration takes place among nations? 
Whose heritage is then negotiated and practiced in everyday life? Before developing these ideas, it 
is important first to reveal the distinction (although inseparable) of tangible and intangible cultural 
heritage. Tangible cultural heritage refers to objects/things (i.e. monuments, scripts, tools). 
Machuca [162] explains for intangible cultural heritage that it has a two-fold aspect; on the one 
hand, there can be myths or beliefs that represent a symbolical way of being, and on the other 
hand, there can be skills and know-how that represent the practical way of being. But, for example, 
in order to perform rituals or a craft, ceremonial objects, clothing, tools, materials must participate 
with the performer. Therefore intangible is directly dependent on the tangible, and the other way 
around. In other words, the tangible is created and/or used through or with the intangible. Cultural 
heritage then seems to be determined by both its tangible and intangible dimensions to be formed 
and conserved through the years. 

Kuutma [158] further insists that property and ownership of heritage have deeply social and 
political implications that are denoted in the form of rights that a person or group has. More 
importantly, she points out that, άƻǿƴŜǊǎƘƛǇ ǊŜŦƭŜŎǘǎ ǘƘŜ ƴŜȄǳǎ ƻŦ ǎǇŜŎƛŦƛŎ ǊŜƭŀǘƛƻƴǎƘƛǇǎΣ ōǳǘ ƛǘ 
ŀǇǇŜŀǊǎ ǘƻ ōŜ ŜŀǎƛŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǊƛƎƘǘǎ ƻǾŜǊ ǘƘƛƴƎǎ ǘƘŀǘ ǊƛƎƘǘǎ ōŜǘǿŜŜƴ ǇŜƻǇƭŜέ [158] . The rights 
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over things or people refer to the intellectual property rights that a person or group can claim 
concerning cultural heritage. Humans, their traditions, beliefs, practices and know-hows are the 
centre ƻŦ ƛƴǘŀƴƎƛōƭŜ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜΦ ¢ƘŜȅ ŀǊŜ ŀ ΨƭƛǾƛƴƎ ƘŜǊƛǘŀƎŜΩΦ tǊŜǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǘŀƴƎƛōƭŜ ƛǎ 
what makes the preservation of tangible even more valuable for the history of communities. In 
ƻǘƘŜǊ ǿƻǊŘǎΣ άŘƛǾŜǊǎƛǘȅ ƻŦ ŎǳƭǘǳǊŜ ǊŜŦƭŜŎǘǎ ŘƛǾŜǊǎƛǘȅ ƻŦ ǇŜƻǇƭŜǎΤ ǘƘƛǎ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƭƛƴƪŜŘ ǘƻ 
intangible cultural heritage, because such a heritage represents the living expression of the 
ƛŘƛƻǎȅƴŎǊŀǘƛŎ ǘǊŀƛǘǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎƻƳƳǳƴƛǘƛŜǎέ [160] . 

Regarding the issue of geography, Bortolotto [157] offers two aspects where spatiality is negotiated 
when heritage is concerned. More specifically, she refers to problematic aspects of the 2003 
UNESCO Convention for the Safeguarding of Intangible Cultural Heritable. As she mentions, άƻƴ ǘƘŜ 
one hand, [spatiality] refers to the area defined by the relationships between human and non-
human actors, in which heritage is situated, and with which it interacts at cultural, aesthetic, 
historical and/or anthropological leveƭΦΧhƴ ǘƘŜ ƻǘƘŜǊΧǎǇŀŎŜ Ƙŀǎ ŀ ǇƻƭƛǘƛŎŀƭ ŎƻƴƴƻǘŀǘƛƻƴΣ ƛƴ 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ǊŜƎƛƻƴ ōƻǳƴŘŜŘ ōȅ ƴŀǘƛƻƴŀƭ ōƻǊŘŜǊǎέ [157] . As she concludes, these 
spatiality aspects are particularly problematic for a Convention that wishes to safeguard intangible 
cultural heritage in a worldwide level because when, for example, an intangible practice appears in 
several geographical areas (either by indigenous development or by cultural diffusion) and the 
states involved are confronting each other, problems arise because the identity and heritage of a 
nation is negotiated [157] .  

ReferrinƎ ōŀŎƪ ǘƻ ΨƭƛǾƛƴƎ ƘŜǊƛǘŀƎŜΩΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŜȄǇƭƛŎƛǘƭȅ ƴƻǘŜ ǘƘŜ ŦŀŎǘ ƻŦ Ŏƻƴǎǘŀƴǘ ǊŜŎǊŜŀǘƛƻƴ 
that characterizes the intangible aspect of cultural heritage. To explain better this aspect we will 
refer to Kuutma [158]  where she speaks about the Seto community in Estonia and the tradition of 
leelo singing. Leelo traditional singing was originally transmitted through the parents, and 
composed and performed by a lead singer. If others would start singing along, then the creator was 
recognized and approved by the community. Nowadays, because of cultural changes in the overall 
Estonian community, leelo learning and singing has taken a rather exclusively collective aspect from 
its beginning; that means, leelo is performed nowadays in a choir and is approved by committees. 
Furthermore, in the past the lyrics that are instantly created were inspired by the occasion taking 
place. Leelo was performed in everyday life, or publicly for the village, and on special occasions such 
as weddings. Today leelo has become a trademark of traditional singing (it is also inscribed in the 
UNESCO List of Intangible Cultural Heritage) and is thus performed in festivals. This example 
outlines a recreation of an intangible cultural heritage that has faced transformation through the 
years, on the one hand, regarding the content of its lyrics, and on the other, the relation between 
its individual and collective levels. 

2.7.3 Agency and Appropriation 

IP issues on ICH intersect with issues relevant to who has the agency for to create documentation 
and how it is generated. For this reason, the ICH 2003 Convention dictates the participation of the 
bearing communities in the documentation process. Still, even when documentation is generated in 
a fashion respecting the community from which it is derived, its use by people outside the 
community can still be problematic [163] .  

Cultural appropriation and commodification of traditional knowledge are recognized issues in the 
field of ICH [164] [165] [166] [167] [168] .  
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When these take place outside the community of practice, it raises a question of ownership and the 
rights the originating community may hold over it [155] . Moreover, ICH presentation outside the 
community may give rise to appropriation issues, if the originating community would regard the 
medium or context of presentation objectionable [155] .  

Archaeological artefacts and sites have long served as symbols of national identity. Archaeological 
sites constitute the physical manifestation of cultural heritage of all human societies ς they are not 
only cultural heritage but also intellectual creations [169] .  

2.7.4 Legal frameworks 

There are three kinds of property: (a) property consisting of movable things, such as a wristwatch 
or an automobile; (b) immovable property, namely, land and things permanently fixed on it, such as 
houses; and (c) intellectual property, such as creations of the human mind and human intellect. 
.ŜŎŀǳǎŜ ƛǘ ƛǎ ŀ ǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ƘǳƳŀƴ ƛƴǘŜƭƭŜŎǘΣ ǘƘƛǎ ƪƛƴŘ ƻŦ ǇǊƻǇŜǊǘȅ ƛǎ ŎŀƭƭŜŘ άƛƴǘŜƭƭŜŎǘǳŀƭέ ǇǊƻǇŜǊǘȅ 
[170] .  

As with cultural heritage, there are various types of intellectual property. Intellectual property is 
ǳǎǳŀƭƭȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ōǊŀƴŎƘŜǎΣ ƴŀƳŜƭȅ άƛƴŘǳǎǘǊƛŀƭέ ǇǊƻǇŜǊǘȅ ŀƴŘ άŎƻǇȅǊƛƎƘǘΦέ tŀǘents, registered 
designs, and trademarks are referred to as industrial property rights, because they are associated 
with industry and commerce. Copyright relates to artistic creations, such as poems, novels, music, 
paintings, and cinematographic works [171] .  

There is already a significant amount of research and discussion on issues surrounding intellectual 
property, ownership of cultural materials and intangible heritage. IP laws for the protection of ICH 
have been a topic of ongoing investigation [172] [173] [174] . 

Once authors of joint works are recognized, group rights were recognized in order to enforce the 
individual rights of the authors in a group.  

2.7.4.1 Challenges 

A component of difficulty is the plurality of national legal systems [175] .  

IPR is often in conflict with collective ownership of ICH. Though a traditional item is the creation of 
an individual, the knowledge to create it was transmitted as Heritage from previous generations. 
Granting IPR to a specific person is unsuitable for collective cultural phenomena, as practitioners 
feel of such rights belonging to the whole community. Issues in invoking IP laws for the protection 
of ICH have risen due the orientation of pertinent laws upon individual rights rather than collective 
or community rights [176] .  

Another issue that has become a matter of debate is the definition of what is public domain. The 
definition of WIPO is άǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘƻǎŜ ǿƻǊƪǎ ŀƴŘ ƻōƧŜŎǘǎ ƻf related rights that can be used and 
exploited by everyone without authorization, and without the obligation to pay remuneration to the 
owners of copyright and related rights concerned ς as a rule because of the expiry of their term of 
protection, or due to the absence of an international treaty ensuring protection for them in the 
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ƎƛǾŜƴ ŎƻǳƴǘǊȅέ [177] Φ LŦ ǘǊŀŘƛǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ ŎƻƳǇǊƛǎŜǎ άǇǳōƭƛŎ ŘƻƳŀƛƴέΣ ǘƘŜƴ ƛǘ Ƴŀȅ ōŜ ŦǊŜŜƭȅ 
used.  

/ƻƴǾŜǊǎŜƭȅΣ ŎƻƳƳǳƴƛǘƛŜǎ ƻǇǇƻǎŜ ǘƘŀǘ ǘƘŜƛǊ ǘǊŀŘƛǘƛƻƴ ƛǎ άǇǳōƭƛŎ ŘƻƳŀƛƴέ, but their own heritage. To 
this end άLƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜ ŀǊŜ ŜƴǘƛǘƭŜŘ ǘƻ ǘƘŜ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǘƘŜ Ŧǳƭƭ ƻǿƴŜǊǎƘƛǇΣ ŎƻƴǘǊƻƭΣ ŀƴŘ 
protection of their cultural and intellectual property. They have the right to special measures to 
control, develop and protect their sciences, technologies and cultural manifestations, including 
human and other genetic resources, seeds, medicines, knowledge of the properties of fauna and 
ŦƭƻǊŀΣ ƻǊŀƭ ǘǊŀŘƛǘƛƻƴΣ ƭƛǘŜǊŀǘǳǊŜǎΣ ŘŜǎƛƎƴǎ ŀƴŘ Ǿƛǎǳŀƭ ŀƴŘ ǇŜǊŦƻǊƳƛƴƎ ŀǊǘǎέ. [178] (art. 29) 

Despite the apparent efficiency of these measures for the protection of intangible cultural heritage, 
in the specific case of traditional craftsmanship, they risk privatizing something that does not 
belong to a specific person, but rather to a community or a group of people. Even if craftsmanship 
is held by individuals, these holders are not the only owners, because this cultural heritage is 
settled on knowledge, cultural capital, and natural resources that have been accumulated, 
maintained and passed on through several generations.  

2.7.4.2 Collective Intellectual Property Rights 

In the literature, solutions such as collective trademarks granted to representative entities have 
been proposed [179] . A number of countries have own legislation for the protection of traditional 
expressions. However, no uniform scheme has been so far adopted at the international level. 
tŀǘŜǊǎƻƴ ŀƴŘ YŀǊƧŀƭŀ ŎƻƴŎƭǳŘŜ ǘƘŀǘΣ άǘǊŀŘƛǘƛƻƴŀƭ ŎƻƴŎŜǇǘǎ ƻŦ ²ŜǎǘŜǊƴ ƭŀǿ ς contract, privacy, trade 
secret, and trademarks ς Ŏŀƴ ǘŀƪŜ ǳǎ ŀ ƭƻƴƎ ǿŀȅ ƛƴ ǘƘŜ ŘŜǎƛǊŜŘ ŘƛǊŜŎǘƛƻƴέ [150] .  

The global community today is inclined towards the legal protection of cultural heritage as 
intellectual property [171] . The scope what is considered IP today is much broader than recent 
years. Several states already provide specific legal protection of traditional cultural expressions as 
intellectual property in their national laws or regulations.  

Upon this issues, in [180] ŀ ǇŜƻǇƭŜΩǎ ǎǘŜǿŀǊŘǎƘƛǇ ǎȅǎǘŜƳ ƛǎ ǇǊƻǇƻǎŜŘΣ ǿƘƛŎƘ ƛǎ ōŜŜƴ ƎŀƛƴƛƴƎ ƎǊƻǳƴŘ 
during the last decade in the CH communities. The insight into a cultural commons provides a new 
framework for the governance of traditional craftsmanship, alternative both to private exploitation 
and to State intervention [171] . Intellectual property rights, copyrights, patents, trademarks, and 
trade secrets allow their owner to control the use of intangible resources, contribute to 
remunerating the creator, and incentivize new researches and creations [181] .  

So far, Collective Intellectual Property Rights (CIPR), like Geographical Indications and Collective 
trademarks [183] seems to be the more appropriate measure fitting the characteristics of 
traditional craftsmanship and the structure of their ownership. CIPR attributes the control and the 
ownership of these complex skills and knowledge to a community or a group of people. Therefore, 
this collectivity is enabled to defend its craftsmanship, as well as to use, maintain and transfer it. If 
CIPR seems to be a very suitable measure for the safeguarding of traditional craftsmanship, its 
practical functions presents some limits. In fact, to work properly, they have to be linked to 
something more precise than the craftsmanship, e.g. a production process, a brand, or a sale point 
[182] .  
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2.6 Contribution of the Mingei protocol  

Despite the cultural significance, the need for preservation, the extensiveness of HC related 
tourism, and the pressing educational needs, efforts for HC representation and preservation are 
scattered geographically and thematically. Challenges include the wide span of HCs in tangible and 
intangible dimensions, as well as, their multiple, contextual, geographical and temporal 
dimensions.  

In contrast to other domains of CH,  

¶ a systematic way of documentation and 

¶ a semantic representation of knowledge  

due to craft as CH, are not defined. Missing is a systematic way to collect, discover, and organise 
the required knowledge for a digital representation of craft that links together multiple resources 
that may be already available, with new ones. 

This does not mean that 

¶ HC documentation does not exist. As reviewed in Section 2, a vast amount of effort has been, 
and is being, devoted to this topic. 

¶ HC documentation guidelines do not exist. As reviewed in Section 2, some guidelines and 
theoretical taxonomies of knowledge have been published. 

Based on the legacy of prior work, the Mingei protocol contributes with: 

¶ Guidelines on representing more craft dimensions than state-of-the-art approaches, by 
including the representation of tangible and intangible HC dimensions.  

¶ Establish representations of HCs that associate digital assets and semantic annotations. 

Novelty and innovation are identified as follows. 

¶ A tractable, step-by-step method for craft representation and digital preservation for HCs. 

¶ A systematic way to associate heterogeneous knowledge components related to craft as CH. 

¶ A method to digitally represent knowledge pertinent to HCs. 

¶ Content-based annotation, understanding, and retrieval methods will be provided for 
knowledge elements related to a HC. These elements include historical evolution, geographical, 
and contextual knowledge, contributing to CH research. 

¶ A system and guidelines to author narratives that present a comprehensive picture of a craft. 

¶ A method to present HCs in multiple formats required for HC inscription, educational material, 
storytelling, and the provision of experiential ways to access HCs. 

¶ Tools for creating experiential presentations, for HC conservation and safeguarding, education, 
and thematic tourism, based on the represented content.  

Multiple information types, people, and disciplines contribute to the collection of knowledge for a 
HC representation, as well as, the provision of instructions, guidelines, and best practices. The 
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Mingei protocol provides a blueprint and practical instructions for this collaborative effort. The 
proposed protocol defines the format, order, and interdependence of steps for achieving a HC 
representation, such as the acquisition of digital assets, the acquisition of contextual information, 
as well as, the semantic annotation and linking of digital assets. The goal is to represent knowledge 
about a HC in a meaningful, preservable, and usable fashion for stakeholders. The use of diverse, 
yet complementary, pilots on HCs will necessitate a generalizable and extensible protocol. 
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3. Overview of approach: The Mingei HC Representation Protocol  

3.1 Where does the protocol come from? 

During the FP6 Programme of the EC, the MINERVA digitisation programme and several other 
projects that continued its legacy (see Section 2.2).  

The first generation of digitisation projects focused on the digitisation of tangible heritage, first in 
2D and more recently in 3D. In these approaches, digitisation meant the faithful representation of 
the material properties. 5ƛƎƛǘƛǎŀǘƛƻƴ ǊŜƎŀǊŘǎ ǘƘŜ άŦŀŎǘǳŀƭέ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀƴ ƻōƧŜŎǘΣ ŀǎ ŀ ƳŀǘŜǊƛŀƭ 
event, with measurable dimensions and material properties. Today there are still open challenges, 
such as multispectral and multimodal digitisation, as well as the digitisation of non-Lambertian 
materials, including transparent and translucent ones. The boost of technological capabilities 
obtained from this has facilitated the work of curators and Heritage Professionals, in documenting 
assets and made possible the development of online repositories of shared and semantically 
interlinked content. In the particular case of information carriers, such as historic documents, 
digitisation regarded matŜǊƛŀƭ ǇŀǊǘ ƻŦ ǘƘŜ ƛǘŜƳΦ ¢ƘŜ ŘƛƎƛǘƛǎŀǘƛƻƴ ƻŦ ǘƘŜ άƛƴǘŀƴƎƛōƭŜέ ŎƻƳǇƻƴŜƴǘ 
reached up to OCR transcription, without accessing the semantics of the digital text.  

The second generation of digitisation projects touched the topic of intangible heritage digitisation. 
These projects focused mainly on the digitisation of CH due to the performing arts. As in the first 
generation, the focus was on the faithful recording of human activity, in terms of motion and audio. 
As such, when we talk about the digitisation of performing arts, we refer to audio, video, or 3D 
motion digitisation. Like in the case of tangible heritage, the expert commentary (i.e., whether it is 
a dance or poem of cultural significance), is left to the expertise of the curator.  

Like in the case of OCR for the transcription of photographs of text into digital text, one could think 
ƻŦ άǘǊŀƴǎŎǊƛōƛƴƎέ meaningful articles of activity from the recording. For audio, this is what speech 
recognition or musical transcription do. However, not all performing arts have established a 
notation, to transcribe performance. The example of Labanotation, is characteristic. Labanotation a 
notation method for human motion. It is not the only one. Other examples include notations by 
Stepanov (1892), Schillinger (1934), and La Sténochorégraphie (Saint-Léon, 1975). It could be 
possible to devise geometrical mappings from generic, continuous 3D motion representation (i.e., 
3D coordinates) to such symbolic notations. Whether this would be helpful, is answered by weak 
usage of the notation in practice, as dancers do not find Labanotation intuitive and, thus, difficult to 
use.  

Mingei follows all of these principles as its legacy. Cultural Heritage due to crafts occurs in both 
tangible domains. We, thus, treat crafts adopting the digitisation principles by which CH has been 
digitised in the past and propose new ones for intangible aspects not digitised in the past. 
Methodologically, we treat crafts as a performing art with a tangible outcome. In particular: 

 We treat digitisation of craft products, by tangible heritage digitisation principles. 

 We treat digitisation of the physical activity of the craftsperson, by intangible heritage 

digitisation principles. 

 We treat digitisation of knowledge on craft processes, by the generic formalisation of processes. 
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 We propose novel ways to represent contextual information, through the representation of 

socio-historical information as narratives. 

3.2 Craft dimensions 

In the literature, CH is often distinguished between tangible and intangible. Though crafts are 
considered intangible heritage, the way that this heritage is manifested is through matter and, in 
particular, its transformation into articles of craft. As noted in the UNESCO page on Traditional 
Craftsmanship ά¢ǊŀŘƛǘƛƻƴŀƭ ŎǊŀŦǘǎƳŀƴǎƘƛǇ ƛǎ ǇŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ǘŀƴƎƛōƭŜ ƳŀƴƛŦŜǎǘŀǘƛƻƴ ƻŦ ƛƴǘŀƴƎƛōƭŜ 
ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜέ. 

In this context, we look at craft dimensions closer, in order to better understand the content we 
need to represent. In particular, we also follow the Tangible / Intangible distinction, but also look 
closer at the space and time where these two meet. We thus propose the following refinement, as 
illustrated in Figure 2.  

Artefacts, tools, and sites, belong traditionally to the tangible domain. As such they are physically 
transmitted in time through preservation, conservation, and restoration processes. They are 
digitally documented using words, photographs, and 3D digitisation. Typically, digitisation of 
tangible heritage regards artefacts and sites and is of static nature. 

Intangible heritage is well defined in the UNESCO 2003 convention and better specified for craft in 
[17] Φ Lƴ ǘƘŜ ƛƴǘŀƴƎƛōƭŜ ŘƻƳŀƛƴ ƻŦ ŎǊŀŦǘǎΣ ǿŜ ŦƛƴŘ άƳŜŀƴƛƴƎέ ǎǳŎƘ history, collective memories, 
ǾŀƭǳŜǎΣ ŀƴŘ ŀŜǎǘƘŜǘƛŎǎ ŀƴŘ άǇǊƻŎŜǎǎŜǎέ ǿƘƛŎƘ ǊŜŦŜǊ ǘƻ ǘƘŜ ǿŀȅ ƻŦ ƳŀƪƛƴƎ ŎǊŀŦǘ ǇǊƻŘǳŎǘǎΣ in the 
context of a community. Intangible heritage is regarded as an intellectual process that is performed 
by living humans. It is often ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά[ƛǾƛƴƎ IŜǊƛǘŀƎŜέ ŀƴŘ ƛǎ ǇǊŜǎŜǊǾŜŘ ǘƘǊƻǳƎƘ 
documentation, safeguarding, transmission, continuation, and development.  

We call the area between the tangible and intangible dimensions, as the άaŀƪŜέ dimension. During 
a creation event matter is transformed into craft articles. This transformation is achieved by the 
actions of a person. The way of creating the artefact or the motif of its decoration may refer to an 
intangible domain, as it may, for example, depict a story of oral tradition or a regional symbol. To 
implement this transformation the human uses tools and performs actions. These actions are 
continuously gauged by the senses of the practitioner, who takes decisions during the crafting 
process. This area include is relevant to dynamic scenes and is relevant to dimensions found in the 
performing arts, such as human motion. We thus approach the creation event as a performance 
with a tangible outcome. 

 

https://ich.unesco.org/en/traditional-craftsmanship-00057
https://ich.unesco.org/en/traditional-craftsmanship-00057
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Figure 2. Craft dimensions (image from [184] ). 

3.3 A step by step approach 

The proposed protocol can be described as a series of steps (see Figure 3). In STEP 1, we wish to 
acquire documentation in the form of digital assets that relevant to the representation of a craft. 
Based on these assets, knowledge about a craft will be formed (STEP 2). This knowledge is to be 
semantically represented availing a digitally preservable representation of a craft (STEP 3). This 
representation will provide the foundation for curating narratives (STEP 4), which are to shape the 
presented content. This content is to take the forms of informational tools, multimodal 
presentations, and experiences (STEP 5), which will be used for the purposes of HC preservation, 
Tourism, and Education (STEP 6).  

 

Figure 3. Illustration of protocol steps (image from [184] ). 
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Executing the steps of the protocol linearly would mean that the entirety of digital assets would be 
acquired a priori. However, it is possible that knowledge acquired in the second step may refer to 
non-digitised items, which are only then identified, and may needed to be digitised as new digital 
assets in the context of the first step. Moreover, additional, more sophisticated digitisations of an 
asset may be acquired later on, if judged so by CH professional. Thus, although the flow of 
information is presented linearly in these steps, it is executed iteratively by revisiting earlier steps, 
as new insights are obtained, through knowledge collection, curation, and broadening of involved 
stakeholders. Thus, the protocol allows the iterative revisit of previous steps and the enhancement 
of their outcomes. The steps shown in Figure 3, illustrate the input required for each step and the 
result obtained when completing it. 

The first steps of the protocol are relevant to representation and conservation, while applications 
created in the latter steps of the Mingei protocol contribute to craft preservation. For this reason, 
Steps 1, 2, and 3 are planned to occur in iterations, potentially leading to the continuous collection 
of new knowledge and data that continuously enhance the HC representation. Moreover, the 
curation of an object may take an arbitrary amount of time, i.e., because research might be needed 
to date an artefact or to discover its creator. As digital assets should be able to be directly used by a 
basic HC representation, the Mingei protocol allows updates of descriptions.  

 

Figure 4. Craft representation and presentation are iterative processes in the Mingei protocol, relevant to 
preservation and conservation of HCs (image from [184] ).  

3.4 Working with communities 

Communities are at the heart of safeguarding intangible cultural heritage The 2003 ICH Convention 
places communities at the centre of all its safeguarding activities and requires prior and informed 
consent of the community or group concerned. Community involvement is required in the 


































































































































































































