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Abstract. No place can better represent the meeting of cultures in late medieval
Europe than the Mediterranean. Intellectual, artistic, and societal interactions
during this time have impacted material culture on many levels. These inter-
actions are yet visible in coins, monuments, cityscapes, languages, music, ideas,
knowledge, and technologies. Byzantine, medieval Islamic, Norman, Italian,
and Crusader coins have been the dominant evidence of cultural interactions
between opposing Mediterranean shores. This paper presents aspects of cultural
encounters in the late medieval Mediterranean, visualized in storylines and
accompanying digitized datasets, and supported by computer technologies and
related digital applications.
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1 Introduction

This paper presents part of the work that the University of Birmingham has undertaken
as one of the three pilot sites of the Tag Cloud Project – an ongoing European col-
laborative research project with contributors from a variety of academic disciplines.
This project, beginning in 2013 and coming to a close in 2016, aims to enhance
audiences’ interactions with cultural heritage and engage them as lifelong learners. The
case study “From Trebizond to Al-Andalus: Visualizing the Late Medieval Mediter-
ranean” is a virtual itinerary and online exhibition exploring cultural encounters in the
Mediterranean from the twelfth to the fifteenth centuries. The itinerary illuminates the
history of the late medieval Mediterranean and is being incorporated into the mobile
app COOLTURA, created by Tag Cloud for implementation on both iOS and Android
mobile devices.

As a Tag Cloud partner, the University of Birmingham uses the numismatic
resources of the Barber Institute of Fine Arts Coin Collection to showcase intercultural
and interfaith dialogue in the late medieval Mediterranean. The Barber Institute of Fine
Arts at the University of Birmingham, home to one of the finest medieval numismatic
collections in the world, aims to use cutting-edge technologies to create new ways for
its audience to engage with its considerable holdings. These include over 15,000
Byzantine, western medieval and Islamic coins.
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The itinerary covers coins that are associated with world heritage sites, historical
landscapes, settlements, standing monuments, and architectural complexes. Geo-
graphically, it stretches over three continents, from the Black Sea and the Levant to
Western Europe and the North African coast. Major ports and world heritage sites
became points where different cultures and religions converged and exchanged raw
materials, crafted goods, ideas, and art.

By means of the app COOLTURA developed by Tag Cloud, audiences of the
virtual itinerary along the Late Mediterranean are able to virtually access cultural
heritage sites and use mobile media to explore components placed into their geo-
graphical, historical, and archaeological settings. The aim is to create an enjoyable and
memorable experience, offering a meaningful way to interpret cultural heritage.

2 Visualizing the Late Medieval Mediterranean:
The Storyline

The Mediterranean Sea connects three continents, and throughout its history has wit-
nessed the rise and fall of powers that confronted each other in their struggle for control
of its waters. In the late middle ages the region was crossed and inhabited by a
palimpsest of cultures and religions. Along and across its shores people travelled for
commerce, war, piracy, pilgrimage, and diplomacy, encountering and blending with
other cultures and religions. Navies under the banners of different kingdoms, empires,
and maritime republics, patrolled the same waters.

Intercultural and peaceful co-existence alternated with conflicts over control of
sea-lanes and over acquisition of pillaged cargoes. Religious toleration was replaced by
holy wars for propagation or defense of different religions. Religiously significant lands
for Muslims, Jews, and Christians alike were alternately places of pilgrimage or arenas
of war. Nevertheless, in peace and in war, trade between the Mediterranean coastlines
never ceased to bring peoples into contact, with money as the common denominator.
Gold, silver and copper coins with images of emperors and usurpers, kings, sultans,
local rulers and doges circulated side by side. The many types of the circulating
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medium each declared political or economic authority, ideology or expressed faith.
Commercial transactions, taxes and customs, expenditure related to warfare, diplo-
macy, pilgrimage, tribute, booty and ransom, have left their trace in stray and site coin
finds, single finds and coin hoards. Spectacular discoveries such as the hoard of some
2,000 Fatimid gold coins recently discovered on the seabed of the ancient harbor in
Caesarea National Park in Israel are a reminder of the importance of coins as a major
primary source that continues to inform our understanding of the middle ages.

3 Digital Heritage

UNESCO established the concept of digital heritage in 2003 during its 32nd General
Conference.1 Offering “broadened opportunities for creation, communication, and
sharing of knowledge among all peoples,” digital heritage is of primary importance in
preserving and protecting knowledge for the public benefit.2 Acknowledging this need,
the United Nations Educational, Scientific and Cultural Organization (UNESCO)
adopted the Charter on the Preservation of Digital Heritage to ensure that Digital
Heritage remains accessible to the public, “free of unreasonable restrictions” for current
and future generations.

Expanding on that, UNESCO organized a conference in 2003 on digitization and
preservation. The organization invited stakeholders to assess current policies in the
heritage sector and raised awareness about the risk of loss of digital heritage.3 Ten
years later, the mission of digital heritage was reiterated at the Digital Heritage 2013
International Congress (Marseille, France, 28 October – 1 November 2013). Alonzo C.
Addison, Livio De Luca and Sofia Pescarin, the congress’s general co-chairs, in their
opening address defined digital heritage as a discipline that covers every cultural theme
from archaeological sites and landscapes, to virtual artworks and creative arts.4

4 Interpretation of Digital Cultural Heritage

The humanities have greatly benefited from the employment of digital technologies in
the field of cultural heritage. The digitization by major institutions of their collections
has been a first step towards accessibility. However, only by effectively communicating
the value of cultural heritage can a cultural site or museum collection be made
meaningful to their visitors and can encourage enhanced engagement. Interpretation is
the key to connecting with visitors and communicating about the value of heritage.

1 Charter on the Preservation of Digital Heritage, http://portal.unesco.org/en/ev.php-URL_ID=
17721&URL_DO=DO_TOPIC&URL_SECTION=201.html.

2 Op.cit., articles 8-9.
3 UNESCO Conference on Digitization and Digital Preservation, https://www.prestocentre.org/
calendar/unesco-conference-digitization-and-digital-preservation.

4 Addison, A.C. et al. (eds): Proceedings of the 2013 Digital Heritage International Congress,
Marseilles, vol. 1, pp. xiii-xiv (2013).
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Interpreting cultural heritage is “the art of helping people explore and appreciate
our world. Interpretation enriches human life through engaging emotions, enhancing
experiences and deepening understanding of places, people, events and objects from
the past and present.”5 One of the action fields of the International Council on Mon-
uments and Sites (ICOMOS) is to enhance public appreciation of humanity’s material
heritage in all its forms through interpretation.

In the twenty-first century, the implementation of information and communications
technology (ICT) in the cultural sector offers new methods for interpreting heritage, as
well as new challenges. Both ICOMOS and UNESCO have established policies to
emphasize the importance of public communication and education in the preservation
of heritage. The ICOMOS Charter for Interpretation and Presentation of Cultural
Heritage Sites officially sets out the principles of employing ICT in the cultural heritage
sector to both conserve and promote public appreciation of cultural heritage sites.6

Today, a range of methods and strategies have been investigated and implemented
by museums and cultural heritage sites in order to engage with users and help them
interpret monuments and works of art in a more inclusive manner. Hypermedia and
cognitive tools have been especially successful in engaging younger generations of
visitors/users.7

In the digital era, there has been increased demand by visitors and a growing market
for developers for onsite digital interpretation of works of art both on display and in
reserve collections of museums. Two factors have been limiting the scope and breadth
of such digital interpretation. First, interpretation of digital heritage has been mainly
through short-term pilot projects.8 Although there are growing efforts by major cultural
institutions to take into account digital interpretation, this approach is not yet univer-
sally employed. Second, most digital heritage projects do not take into account the end
users’ perspective. Yet end users are really the ones that need to relate to and take
ownership of the cultural heritage that is being showcased to them in museum display
cases, and in an array of apps and digital platforms.

Rahaman and Tan argue that understanding end users is the key to the interpretation
of heritage.9 At present, the prevailing trend in heritage interpretation is “descriptive
interpretation”, namely description of artefacts. This method presupposes that
users/visitors experience and perceive time and the world around them the same way.

5 Association for Heritage Interpretation, http://www.ahi.org.uk.
6 The ICOMOS Charter for the Interpretation and Preservation of Cultural Heritage Sites, http://icip.
icomos.org/downloads/ICOMOS_Interpretation_Charter_ENG_04_10_08.pdf.

7 On hypermedia, that is an extension of hypertext, which includes graphics, audio, video, plain text
and hypertext, see Lister, M., Dovey, J., Giddings, S., Grant, I., and Kelly, K., New Media: A critical
introduction. Abingdon, Oxon & NYC (2009). See also Taylor, S.E., Thomson, S.C.: Stalking the
elusive `vividness' effect’. In: Psychological Review, vol. 89/2, pp. 155-181 (1982), Mayes, J.T.:
Cognitive Tools: A suitable case for learning. In: Kommers, P., Jonassen, D. Mayes, J.T. (eds):
Cognitive Tools for Learning. pp 7-18 Berlin Heidelberg (1992).

8 Davies J.: On-site Digital Heritage Interpretation: Current Uses and Future Possibilities in World
Heritage Sites. Unpublished MA Thesis, Department of Archaeology, Durham University (2014).

9 Rahaman, H., Kiang Tan, B.: Interpreting Digital Heritage: A Conceptual Model with End-Users
Perspective. In: International Journal of Architectural Computing, vol. 9, issue 1, pp. 99-113 (2011).
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But “content that does not relate directly to how we perceive the world… causes
heritage dissonance or ‘disinheritance’”,10 making cultural integration and citizenship
often quite challenging. As learning and identity are inextricably linked, the hetero-
geneity of the end users’ identities needs to be taken into account. Each end user’s
perspective about cultural heritage is different, and a single artefact can generate
multiple interpretations. As a result, polyphony in interpretation should be encouraged
to allow end users to tell their own stories.11 This approach nurtures a more intimate
engagement with museums and their collections, active participation, and crucially a
sense of owning heritage.12

5 Methodology

The effectiveness of mobile technology for the delivery of cultural heritage content has
been widely acknowledged. In our research area, we have employed a variety of tools
to access cultural heritage sites and artefacts for Barber Institute visitors. These consist
of the following:

5.1 Mobile Technology

We began with the simplest mobile technologies, QR codes (Quick Response), and
NFC (Near Field Communications) tags. QR codes consist of small, black squares put
on a white background and they are used to store data. Data can be read by mobile
devices usually by means of a camera. In the case of cultural institutions, the codes
are used to link to websites. QR codes are the most popular and widely-used mobile
technology in UK cultural institutions because they are easy to download. NFC tags
are a kind of wireless technology featuring in the majority of the latest technology
mobile devices.13 It is beneficial because it is interactive and contactless.14

5.2 Storytelling and Digital Storytelling

Conventional storytelling is one of the oldest methods of entertainment and compre-
hending the past.15 In our era, digital storytelling is an indispensable part of digital

10 Ibid. See also Ardissono, L., Kuflik T., Petrelli D.: Personalisation in cultural heritage: the road
travelled and the one ahead. In: User Modelled and User-Adapted Interaction. vol. 22, issue 1-2,
pp. 73-99 (2012).

11 Rahaman and Tan, 104.
12 Museum Association 2012. http://www.museumsassociation.org/download?id=731198.
13 Davies J.: On-site Digital Heritage Interpretation: Current Uses and Future Possibilities in World

Heritage Sites. Unpublished MA Thesis, Department of Archaeology, Durham University (2014).
14 http://www.museumsassociation.org/download?id=731198. Both codes were implemented in the

first evaluation of Tag Cloud’s ‘Cooltura’ app in November and December 2014. www.
tagcloudproject.eu.

15 Society for Storytelling. www.sfs.org.uk.
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heritage; it is crucial to communicating the wealth of cultural heritage knowledge and
helping audiences valorize and interpret it.

One of the most dynamic components of the Tag Cloud project is our approach to
storytelling. Our storylines are not limited merely to historical facts; rather, they
explain daily life in the Middle Ages in an entertaining way, edutaining16 audiences by
attracting their attention and by promoting intrinsic motivation. Places, coins, objects,
and monuments are all real, each one with a story to tell. The storylines we have
developed are based on the history and archaeology of select European cultural
routes.17 Further, the interface between users and cultural heritage takes place smoothly
through the use of a virtual narrator, who is based on a 13th-century character.

5.3 The Storyteller

An essential element of storytelling is a story’s teller. In our case, this teller is
Benedetto Zaccaria, a wealthy Genoese entrepreneur. He takes visitors on a virtual
journey where they have the chance to explore select Mediterranean ports, world
heritage sites, monuments, coins and related works of art on three continents.
Benedetto introduces himself at the beginning of the itinerary, providing a summary of
what visitors are going to explore.

Benedetto Zaccaria is a historical figure who lived during the second half of the
thirteenth century.18 He was an admiral in the Republic of Genoa and a wealthy
entrepreneur. A familial connection with the Byzantine Emperor, Michael VIII Palai-
ologos, granted him the right to rule over Phokaia (today’s Foça in Turkey) and the
nearby island of Chios. Benedetto thus held a monopoly in the trade of valuable
regional products, such as alum from the mines of Phokaia and Karahissar and mastic
from Chios.

Benedetto’s virtual character has been developed in collaboration with Blind Mice
Studio, UK.19 His facial features pay homage to Anthony Bryer, OBE, Emeritus
Professor of Byzantine Studies, founder of the Barber Institute Coin Collection, and
one of the most engaging story-tellers of all things Byzantine. The specifications for
Benedetto’s attire, accessories, and coiffure were drawn from fourteenth to sixteenth
century Italian and Dutch paintings. Thus, the features of the virtual narrator in com-
bination with the artifacts, monuments, and other elements on display make the itin-
erary from Trebizond to al-Andalus both a dramatic and engaging experience for
Benedetto’s audience.

Select medieval Christian and Islamic coins from the Barber Institute’s Coin
Collection and its partner institutions entice visitors to embark on their virtual journey.

16 Ioannidis, Y. et al.: One object, many stories: Introducing ICT in museums and collections through
digital storytelling. First Digital Heritage International Congress, vol 1, pp. 421-424 (2013).

17 Georganteli, E., Koukouni, I.: Designing personalised itineraries for Europe’s cultural routes’. In:
Stephanidis, C., Antona, M. (eds.) AHCI/HCII 2014, Part II, LNCS 8514, pp. 693–704 (2014)

18 Lopez, R.S.: Benedetto Zaccaria, Ammiraglio e Mercante nella Genova del Duecento. Genoa
(2004).

19 Blind Mice Design, http://www.blindmicedesign.com.
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Information is displayed in the form of web pages with digital images of coins,
artifacts, monuments, sites, audio, video, and geo-referenced maps.

5.4 Personalization

The focus of cultural experts has been drawn to methods of personalization in the
cultural heritage sector that would attract and retain a wider audience.

The virtual character is an excellent platform for personalization, making
human-computer interaction not only more appealing to a wider spectrum of users but
also more responsive.20 Visitors can interact with artifacts and monuments that were
created and used in the middle ages and hear stories about peoples’ lives. This com-
bination of experiences offers users the opportunity to learn about tangible and
intangible heritage simultaneously. Using the objects, artifacts, and monuments situ-
ated throughout the exhibit, visitors are able to learn stories about different peoples,
places, and historical periods. The cross-cultural encounters this learning journey
facilitates allow users/visitors to enhance their learning experience beyond the confines
of a museum display, thus promoting social inclusion, a key issue for the UK Heritage
Sector and EU cultural strategies.

Other mixed reality interfaces, such as geo-spatial maps and augmented reality,
complement personalization to meet diverse users’ needs.

Gold hyperpyron of Emperor 
Michael VIII (1258/9-1282) 
struck in Constantinople & sil-
ver aspron of John II Megas 
Komnenos, Emperor of Trebi-
zond (r. 1280-1297) struck in 
Trebizond.
 The Barber Institute Coin
Collection, B6151 & ET37 

Virtual storyteller 
based on Bene-
detto Zaccaria (c.
1235-1307), ad-
miral of the Re-
public of Genoa, 
Lord of Phokaia, 
and first Lord of 
Chios.

Venetian silver ducat struck in
Venice, in the name of Petro Zi-
anni (r. 1220-1229) & Byzantine
silver basilikon struck in the
names of Emperors Andronikos II
with  Michael IX (r. 1294-1320) in
Constantinople.
 The Barber Institute Coin Col-
lection, IT1 & B6290

20 V. Lombardon & R. Damiano: Storytelling on Mobile devices for Cultural Heritage. In: New
Review of Hypermedia and Multimedia. vol. 18, issues 1-2, pp. 11-35 (2012).
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5.5 Omeka Platform: A Pool of Online Resources

We have collected selected digitized resources and stored them in an online pool at
www.omeka.net. Omeka is a web-publishing platform that allows individuals or groups
to create websites to display collections and build digital projects for entertainment or
educational purposes. In Tag Cloud, we used it as a tool to create a digital exhibition
with a variety of objects broken into distinct categories (jewelry, weapons, art, etc.).
We also created a separate collection of digitized primary and secondary resources that
are available in the public domain. These are useful tools because they allow users to
access important resources all in one place.

Additional tools and functionalities have been used to create an environment in
which users are encouraged to discover cultural heritage, to explore sites, and most
importantly, to contribute their own content by commenting, editing, and publishing
via social media.21 Today, mobile phones are equipped with location-specific services.
Selected tools that take advantage of location-specific content generation are:

5.6 Digital Fortalt

Digital Fortalt is a web portal developed in Norway with the two-fold aim to highlight
the end-users role in cultural heritage and to help cultural institutions attract audiences
by helping the latter become custodians of cultural heritage.22 To do that, the platform
encourages individuals and cultural institutions to create digital stories. The content it
produces is accurate, clear, and concise, making it engaging and memorable for
audiences.23 The format of the stories may be an illustrated text (jpg, png), a video
(mpeg, mp4, webm), an audio clip (mp3, ogg), an animation, a photograph, or even an
online exhibition. Stories can be incorporated into a specific category according to a
theme like archaeology, history, or visual arts. Digital Fortalt aims to encourage digital
communication, social inclusion, and user interaction.

5.7 Stedr

Stedr is a mobile application prototype developed by fellow Tag Cloud partner SIN-
TEF.24 By emphasizing geo-location, the app helps users to discover digital stories
related to places around them. Stories are retrieved from the Digital Fortalt platform,
and then geo-location and the user’s own generated content, like photographs and
comments, allow one to add new places on the map. Stedr encourages users to con-
tribute their own content (like stories, tags, and comments) and to share stories via their
social media accounts. It also offers the option to create a digital collection by

21 Findings from TAG CLOUD market survey conducted between Nov – Dec 2014 in the pilot sites.
Tag Cloud, http://www.tagcloudproject.eu/.

22 Digitalt Fortalt, http://digitaltfortalt.no; Tag Cloud, http://www.tagcloudproject.eu/.
23 Digitalt Fortalt, http://digitaltfortalt.no.
24 Stedr, http://www.stedr.blogspot.com.
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organizing thematic stories. It enhances personalization in cultural interaction, thus
inviting a wider audience to actively explore the wealth of cultural heritage.

Finally, we have included games, puzzles, augmented reality (AR, stories, and
mixed reality as complementary and alternative solutions to enrich our virtual itinerary
and make it more appealing to visitors.

6 COOLTURA Platform and App

As the main outcome of the Tag Cloud Project, COOLTURA is presented as a two-fold
solution: COOLTURA Platform, a cloud-based platform that provides the intelligence
to manage complex digital heritage, and COOLTURA App, an application which uses
the COOLTURA platform to allow visitors to enjoy a unique, adaptive, and person-
alized cultural experience.

COOLTURA App is a single entry for a whole ecosystem of culture and ICT
applications generated by and beyond Tag Cloud, including those for augmented
reality, storytelling, and social media.

Thus COOLTURA App allows users to explore culture through sites and artifact
dashboards that provide specific information in different ways, including through
games, puzzles, and quizzes.

It is always a challenge to engage users beyond their physical visit to a museum and to
provide them with a complete experience by means of a cultural route, making them
“virtual travellers”. With this in mind, COOLTURA aims to include a set of interactive
interfaces to tell stories about the cultures of medieval Europe. This way users as virtual
travelers may experience different steps along the route through a mobile device. Narratives
are adapted and provided in a short and clear format that is easy to read and understand.
The app’s user interface is similarly simple and attractive, aiming to engage users in an
immersive experience as travellers of a route, and to facilitate their learning experience.

COOLTURA’s interactive off-site experience aims, firstly, to enhance the user
experience with culture, second, to generate cultural engagement, and last, to make sure
that the late medieval Mediterranean area comes alive for visitors.
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7 Conclusion

This paper has presented the case study of the Late Mediterranean Cultural Route
visualized with the aid of COOLTURA, a platform and app developed in the context of
the Tag Cloud project. Advances in the digital heritage sector, accruing challenges, and
the recent redefinition of the role of museums as cultural leaders in modern society
(ICOM 2012)25 have defined our objective, namely, to explore new and engaging ways
to present and manage digital heritage content from the Barber Institute of Fine Arts
and select European and North American museums and world heritage sites in an
edutaining way. This initiative offers open access to cultural heritage assets for a global
audience. Before deploying our methodology, we discussed how edutation could be
achieved, and through research, thought and discussion, we were able to combine
entertainment and learning in a constructive and attractive way, which, incidentally, has
been a major challenge for museums in the 21st century. This paper also highlighted
how valorization of cultural heritage and differentiation in its interpretation can be
achieved by means of personalization and guided navigation through geo-location and
an emphasis on individualized support of heterogeneous audiences.

Acknowledgments. With a contribution on COOLTURA by Silvia de los Rios (UPM), Maria
Fernanda Cabrera-Umpierrez (UPM), Maria Teresa Arredondo (UPM).
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