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Experience emotionally the augmented reality
applied to European cultural heritage

and take it further...
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The Fachhochschule des Mittelstands in cooperation with six other
partners from different European countries has been awarded European
funding through the Erasmus + Programme, Key Action 2 (Cooperation
for innovation and the exchange of good practices) to implement a
Strategic Partnership project for Vocational Education and Training
sector titled ‘CultApp - Experiencing augmented reality on cultural
heritage applications in iVET".

The European Parliament and the Council of the European Union have
designated the year 2018 as the European Year of Cultural Heritage
(hereafter CH) with the purpose of “encouraging the sharing and
appreciation of Europe's CH as a shared resource and reinforcing a sense
of belonging to a common EU space”. The European Year of Cultural
Heritage shall highlight the best means to ensure the conservation and
safeguarding of Europe’s Cultural Heritage as well as  the enjoyment
thereof by a larger and more diversified audience, including heritage
education. In this regard, the European Year shall also support the
development of specialized skills and improve knowledge management
and knowledge transfer in the CH sector, taking into account the
implications of the digital shift.

Preface

In this scenario, CultApp project aims at building a challenging and
creative vocational education and training environment which engages
both school teachers and learners to promote cultural heritage and art
education through the use of innovative digital applications, such as
augmented reality (hereafter AR).

For this purpose, project partners already conducted a preliminary needs
analysis that showed that one of the important ways of persuading all
vocational education and training institutions, teachers and school staff
to integrate the use of such pedagogical practices (e.g. AR) applied to CH
in iVET programmes is to demonstrate the undoubted advantages and
benefits these innovative technologies bring to education.

The first step foresees to involve partners in a more in-depth analysis in
their respective countries (Germany, Italy, Bulgaria, Greece, the
Netherlands, Poland). This, with the aim to identify the most relevant
practices recognized as catalyst instruments for engaging iVET
institutions and other key players in introducing AR applied to CH in
their educational programs.

This publication is the result the first 7 months of work done by the
project partners. They engaged in identifying and collecting examples of

1 Initial Vocational Education and Training
2 DECISION (EU) 2017/864 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 May 2017 on a European Year of
Cultural Heritage (2018)
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AR technologies and good practices applied to cultural heritage (also
integrated into iVET programs), including details regarding the
methodologies applied and the results achieved.

It is a pleasure to be able to share this experience. We hope that the first
intellectual output achieved concrete efforts towards addressing the
areas highlighted by the project.
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The project brings together 7 organisations from 6 European countries (Germany, Italy, Bulgaria,
the Netherlands, Greece, Poland) that form a transnational cooperation partnership with a
balanced geographical representation of the Erasmus+ area. Partners were chosen paying
attention to the necessity to guarantee a multi-expertise and multi-competence team with
important experiences in the field of art and cultural heritage, as well as teacher training and
ICT-based innovative methodologies and instruments.

Staatlich anerkannte, private
Fachhochschule des
FHM  Mittelstands (FHM)

Fachhochschule des Mittelstands (FHM) GmbH -
University of Applied Science
(Lead partner)
https://www.fh-mittelstand.de/

fb

Sfinance & banking

Associazions
per lo sviuppo organizzativo
@ delle risorse umane

Finance & Banking, Associazione per lo Sviluppo
Organizzativo e delle Risorse Umane
https://www.asseffebi.eu/en/

PAIZ Konsulting Sp. z 0.0.
https://www.paiz.com.pl/

Istituto Tecnico per Il Turismo “Marco Polo”
http://www.ittmarcopolo.gov.it/

National
Association of
Resource

T eachers - Bulgaria

National Association of Resource Teachers (NART)
http://www.narubg.org/

-\ /
[BL NN ek
ROERMOND

Niekée/Agora
http://www.niekee.nl/

« CCS

Digital Education

CRYSTAL CLEAR SOFT
http://www.ccseducation.com/

Co-funded by the
Erasmus+ Programme
of the European Union



https://www.fh-mittelstand.de/
https://www.fh-mittelstand.de/
https://www.asseffebi.eu/en/
https://www.paiz.com.pl/
http://www.narubg.org/
http://www.niekee.nl/
http://www.ccseducation.com/
http://www.ccseducation.com/

Table of contents

L. INTR@UCTDN. ...ceeeieeeieeeeeeeee ettt e e e e e e e e e e e e e e e eeeaaeeeaeeens

2. METHODOLOGY FOR SELECTING AUGMENTED REALITY PRACTICES APPLIED TO CULTURRAL
HERITAGE ...t e e e e e e

3. AUGMENTED REALITY PRACTICES APPLIED TO CULTURAL.HERITAGE................

3.1.  Criteria for selection of Augmented Reality practiCes............cccoovveeinniiiiiieee e

3.2. Augmented Reality practices Collected............cccccuiiiiiiiiiiiiiiieeeeer e e

Augmented Reality App of the Museum of ISlamiC. At..........ccovvvviiiiiien,

2. 4YL NI A&NHKSA S LERNEGI £ S Lyal Sligi Srvtimyedin they { G| RO
OA BXEXAXX X X XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXDEX XX XXX

AR-/ La! £9 da! dz3Y $nfthie /RIledBSI A& 82 FF + Sy Sii2¢éY ¢KY w
(Y [o] o1 [ =T T4 o] o FO PP PPPTPP P PPPPPPPPPP

2. a{SST2NmBSY

0] F= 1 To 1SR
1. Gt NI S62RYATA [dzof Ay HDNE..0.0.0.2.dzN]. .3 dzA.RTFa © 20 f
2. &4/ 2 LI YALOGl YAlLadz2é o6az2.KL.G..R2S54. .0.KS. . DAGe INB

(2101 [0 = - TP P PP PP TTPTPPPI
1. daz2o0AfS LI F2NJ I dz3Y.SY.0.8.R...NB.L.f.AG.B....AY32Y dza S|dzY :
2. 4! YOASY U UOKSLANB..AY. . t.L20RADE .. 34
THhe NETNEIIANUS. ...t e e e e st e e e e e s anees
1. De Archeo Route Limburg Apnd ArcheoG@ame............c.oeevveeiiiiiiiiieeee e
2. GOOQIE LIS ....eiiieiiiittee et s 40
LT CTCT o Y - 22
1. daz20Af S R AEATISHABE... k. LILIE oo A2
2. CHESS application in ACrOPOliS MUSEBUIML. .......cccoiiiiiiiiiiie et a e A6
MAPPING OF KEY INSTITUTLIONS ..ottt

(2101 [0 - PP PP PP PTTPTPPII
THE NEINEITANAS. ... e ettt ettt e e e e e e e e e e e e e e e ennad

5. CONCLUSIONS AND RECOMMENDATIONS........ccooiiiiiiiiii i,

Co-funded by the
Erasmus+ Programme
of the European Union


file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846059
file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846060
file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846060
file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846061
file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846082
file:///C:/Users/olgazubikova/Desktop/CULT-APP-KICK-OFF/CULT-APP%20Compendium_FINAL-15.08.19.doc%23_Toc16846089

| Wie kommt dieses =
> | massive Objekt
ins Museum?

1.INTRODUCTION

Co-funded by the
Erasmus+ Programme
of the European Union




CGultapp

The project titled ‘CultApp - Experiencing augmented reality on cultural heritage applications in
iVET" is a thirty-months project funded through the Erasmus+ Programme.

The overall aim of the project is to raise awareness of protecting, safeguarding, reusing,
enhancing, valorizing and promoting Europe's cultural heritage through education and lifelong
learning, in particular, among young learners. This will lead to building a challenging and
creative vocational education and training environment, which engages both school teachers
and learners.

More specifically, the project aims at encouraging the modernization of the cultural heritage
sector and at supporting the VET institutions in integrating innovative teaching practices within
their art and cultural heritage programmes. Furthermore, in delivering their curricula through
innovative and effective teaching approaches in order to get learners involved and enable them
to ensure that Europe's cultural heritage is safeguarded and enhanced.

To this end, partners will set up an online teacher training programme to empower VET teachers
to use AR when designing and developing learning sessions for better experience of cultural
heritage objects. In addition, learners will engage in designing and developing an augmented
learning project work.

The main project’s objectives are:

- raising awareness of the importance of transmitting the value of Europe’s CH within the
education sector;
enhancing the quality of the VET offer through the improved professional capacity of
teachers;
adopting innovative ways to transfer knowledge in education aiming at aligning
technologies with learning objectives and to support learners in attaining 21* century
skills such as communication, critical thinking, problem-solving, persistence,
collaboration, and curiosity.

In this regard, the Project is expected to develop the following intellectual outputs:
Output 1: Compendium of augmented reality technologies and practices;

Output 2: Online Teacher Training Programme;

Output 3: Augmented learning virtual project work.

The first intellectual output of this project includes the design of the present Compendium of
augmented reality technologies and practices (hereafter Compendium) in digital format. This
book offers concrete examples of augmented reality technologies and practices applied to
cultural heritage that were implemented in the selected European countries.
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The methodology for the design of the Compendium required a joint effort by the project
partners, third parties, and relevant key institutions and cultural actors (e.g. iVET institutions,
teachers, learners, parents, researchers, iVET staff, teachers training organisations, VET providers,
experts in the field of AR and Europe’s cultural heritage, Universities - departments of
architecture, art, archeology, cultural heritage, ICT -, cultural private and public associations,
cultural foundations, ICT foundations, museums, tourism sector, business sector, research
institutes, public authorities, policy makers, NGOs etc.).

The Compendium aims to demonstrate and disseminate the most attractive examples of
augmented reality technologies and practices in the partner countries related to CH
applications and, possibly, within vocational education and training.

Considering the existing experiences and the needs identified during the preliminary gap
analysis which the project proposal is based on (i.e. studies of previous European projects in this
field, desk research, discussions, workshops), Effebi Association provided project partners with
the analysis methodology indicating selection methods and key criteria to use for collecting
concrete augmented reality practices to encourage teachers and learners to approach Europe’s
cultural heritage.

Finally, partners adapted and translated their content and instructions in order to achieve wider
access to the CH sector.

The selection process was based on the following key criteria defined on the basis of the needs
analysis already conducted, on the input received during the preliminary workshops organized
with relevant key institutions for this purpose as well as considering partners’ expertise and
interests:

V End users: AR technology and practices ‘easy to use’ for iVET teachers and learners (14-
18 years old);

V Field of application: AR technologies and practices to ‘augment’ CH;

V Area and context of implementation: examples identified in Europe and abroad, but
addressed to EU cultural heritage;

V Impact/effect: positive impact for vocational education and training environment

After the selection of existing AR technologies and practices, partners developed the following
Compendium, which is designed in a practical fashion to allow for easy consultation by a wide
range of key actors: Associated partners, iVET staff, teachers, learners, NGOs, iVET and cVET
providers, universities, research institutes, public authorities, policy makers, etc.

The main challenge was to make the Compendium attractive and beneficial for the users, in
particular, for the teachers involved in the training programme and for the learners engaged in
the design and development of the augmented learning project work.

The use of the selected AR technologies and practices assured the outcome exploitation
facilitating its transferability to other contexts and countries across Europe. Moreover, the
practices included represent a starting point for adopting AR in teaching CH in iVET across
Europe.

Co-funded by the
Erasmus+ Programme
of the European Union




3. AUGMENTED REALITY PRACTICES
APPLIED TO CULTURAL HERITAGE




3.1.  Criteria for selection of Augmented Reality practices

Some of the main objectives of the selection and collection of augmented reality practices were:

- Raise awareness of the importance of promoting Europe’s CH through education and
lifelong learning;

Encourage young learners to discover and engage with EU CH;

Give an overview of teaching practices that are catalyst instruments for integrating CH
subjects within educational programmes;

Promote growth and job creation in the CH sector;
Disseminate examples of AR practices applied to CH for introducing them in iVET
programmes and curricula;

Showcase the advantages and benefits these innovative pedagogical practices bring to
education;

- Guide teachers and ‘early-adopter learners’ to develop the augmented learning project.

Here below some criteria to duly identify and select the AR technology or practice in partner
countries:

- Be applied to cultural heritage and, preferably, integrated in iVET educational
programmes;

Be used for an educational or training purpose (e.g. teach subjects such art and cultural
heritage);

Be implemented in the partner country and/or abroad;
Target teachers and learners from iVET institutes (14-18 years old);

Be easily accessible from the technical point of view (e.g. free registration, user-guide
available, etc.);

Be effective and successful (the AR technology and practice has to be relevant for
identifying cultural competences and digital skills that can be acquired through its
usage);

Demonstrate a positive impact for beneficiaries;

Be transferable to other formative contexts and countries across Europe.
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3.2. Augmented Reality practices collected

Germany

1. AUGMENTED REALITY APP OF THE MUSEUM OF ISLAMIC ART

Headline
Title
Timeframe

Brief description

Area and context
of implementation

Target group
End users

Technical
AR framework

TAMAM - making alive millennia-old Islamic culture!
Augmented Reality App of the Museum of Islamic Art

The app has been released in February 2019 as part of TAMAM
project http://tamam-projekt.de/wer-ist-tamam/ .
TAMAM AR app allows learning about the origins and purpose of
artworks and cultural assets in the Museum of Islamic Art (German:
Museum fir Islamische Kunst) to be experienced on site in a new
way, or delving into current research topics. Selected artworks of
the Museum of Islamic Art can be scanned and augmented with
the app.
The free app is now available in the usual app stores for iOS and
Android devices.
a. Education type:

- Non-formal education

b. Aim of the augmented reality technology or practice:
- Teach/Learn cultural heritage and art subjects

c. Accessibility and usage

- Free access

- Instructions/tutorial for use
Institution/Organization (e.g. museum, school, etc.): The App has
been developed in the frame of the educational project TAMAM
coordinated by the Museum of Islamic Art, which is part of the Berlin
State Museums, and supported by numerous Mosque communities.
The app was implemented at the Museum for Islamic Art with the aim
to learn more about the Museum'’s assets, which are considered tools
for educational work. The App itself is part of the teaching materials
and has therefore clear educational purpose.
Website: https://www.smb.museum/en/whats-new/detail/the-
museum-fuer-islamische-kunst-releases-an-augmented-reality-
app-as-part-of-the-tamam-project/
Target groups of the App are numerous Museum'’s visitors of
different age. Due to employing new multimedia approaches, also
young people are expected to be inspired by the App and its
functionality. Moreover, the App supports cultural education and
social participation of Muslims living in Germany.
The App requires iOS 9.3 or newer versions and is compatible with
iPhone, iPad or iPod touch. The App file size is 155,9 MB. Language
of the App is German. The App is downloadable for free in the
common app stores for iOS and Android devices (i.e. here:
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https://apps.apple.com/de/app/tamam/id 1444739233

The App makes use of the marker-based AR technology: when
exploring the Museum'’s objects, the special attention has to be
paid to the markings in the Museum. In addition, the orientation in
the Museum is facilitated through the room plan on the app menu.

TAMAM App features in a nutshell:

- Clear list of all interactive objects;

- Location of objects in the museum in the form of an interactive
spatial plan;

- Visual and/or sound background information about the objects;

- Screenshot and sharing function.

Detailed The TAMAM App is an educational project in which several
description of the mosques developed materials for cultural education together with
good practice the Museum of Islamic Art.

For the time being, the TAMAM app allows experiencing of 16
objects from the collection of the Museum of Islamic Art employing
AR. Users hold the camera of their mobile devices up to one of
these objects to call up related animation and additional visual or
sound background information, for instance, about the numerous
design elements in the Aleppo Room, its inscriptions and pictorial
motifs. Visitors are invited to experience figures dancing out of the
frame, or complex patterns and structures putting together.

The App has a clear educational purpose and is supposed to be
used as teaching tool in the context of non-formal education.

Cultural a. Cultural competences
competences and - Promote culture as a catalyst of creativity and growth through
digital skills that art education
the good practice is - Foster wider access to European Cultural Heritage
addressing
b. Digital skills

- Information and data literacy
- Communication and collaboration

Results AR app offered the Museum of Islamic Art unexpected

opportunities to enter into a dialogue with visitors. In this manner,
the Museum'’s offerings could be tailored to different target groups
without overburdening the exhibitions with too much text and
graphics. In addition, the Museum’s services and interaction with
the audience are kept up to date.
Another positive outcome was increased networking of different
education players who had so far very little cooperation with each
other. Thanks to the participatory approach, the TAMAM
multipliers were involved in the joint development process long-
term.

Impact The key message of the TAMAM app as well as of other teaching
materials that have been created in the frame of the TAMAM
project was: "Common past - common future". The artworks tell
exciting stories of intercultural exchange and transregional
references, which resulted into the emergence of these cultural
assets. The history of art reveals that the mutual contacts and
enrichment of different ethnic groups, cultures and religions have
enabled artworks of this quality. Thus, the TAMAM app brings this
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message into the present and combines it with the everyday
experience of young Muslims in Germany. The objects of the
Museum become relevant tools for educational work that
accompany and explain current social processes in an artistic
manner.

Challenges during No information available

implementation

Transferability Depending on learning goals and pedagogical and digital skills of
teachers, the App, which has been initially designed for non-formal
education, can be surely used in the context of formal education:
visiting Museum’s exhibitions as part of History or Art course,
learners group project work, class trips etc. The enthusiasm and
creativity of teachers is highly needed!

2. "KARLSRUHE MAPTORY - EINE DIGITALE INSZENIERUNG IM STADTRAUM” (,,A DIGITAL ENACTMENT IN THE
qy”)

Headline Augment your senses in Karlsruhe!

Title ,Karlsruhe Maptory - Eine digitale Inszenierung im Stadtraum” (A
digital enactment in the city)

Timeframe The application was developed and implemented in 2015. About 2
years of preparation, production, development and deployment
has been necessary.

Brief description The Augmented Reality App Karlsruhe Maptory is a project
developed in cooperation between multiple partners and headed
by the ZKM, the Center for Art and Media technology based in
Karlsruhe.

The project seeks to explore the German town of Karlsruhe in a
new way employing AR technology. With markers spreaded
throughout the city, the user is able to spawn AR animations and
learn about important historical personalities of the city and their
context.
The project’s final output was an app which could be downloaded
from the iOS app store.
a. Education type:

- Non-formal education

b. Aim of the augmented reality technology or practice:
- Teach/Learn cultural heritage and art subjects

¢. Accessibility and usage
- Free access

Area and context Country: Germany

of implementation City: Karlsruhe
Institution/Organization (e.g. museum, school, etc.): The project
was coordinated by ZKM (Center for Art and Media Technology)
based in Karlsruhe. Other partners were: Wissenschaftsfestival
Effekte, Badisches Staatstheater Karlsruhe, South-West German
broadcasting SWR2, EU - Culture Programme, Pipes-PROJECT who
brought different expertise in the field of Arts, Media, and culture.
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Target group
End users

Technical
AR framework

Detailed
description of the
good practice

Cultural
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Website: https://maptory.zkm.de/

Video: https://www.youtube.com/watch?v=4uS5RrdoZxs

The target groups of the Maptory project were composed by locals
and tourists who were fascinated by new applications of interactive
and audiovisual media and were eager to experience historical and
cultural topics of the city. They might want to dive into the AR
technology or just want to know more about the city.

The app employs the inbuild sensors of iPhones to display a variety
of different AR experiences, from faces coming out of a wall to the
ability to play with the periodic table. Every attraction is linked to a
person and is activated by a QR Code. Those are distributed around
the town and can only be animated if the user is physically there.
The app is distributed exclusively on iOS devices and it is freely
downloadable from the Apple App Store and played on a private
iPad or iPhone. It is also possible to book and borrow a tablet at the
Loans station at the ZKM.

The touchscreen of the app allows not only displaying images, but
also receiving input from the user. The user is granted the ability to
draw on walls but also to interact with the periodic table in AR.

The app does not feature an export function and therefore does
not support storing user-created content since the goal is to
educate the public with pre-generated contents.

There’s no sign-up in the app, general public only needs an apple
iD to download the app from the Apple App Store.

The idea of the project was to give common people an innovative
instrument to explore Karlsruhe in a more attractive and interactive
way.

In more than 30 different locations, one could experience scenic
depictions in dollhouses or talking sculptures. Facades became
interactive painting and playing surfaces and posters turned into
cinema screens. The ZKM combined different genres of visual and
performative arts with this app and made the city a stage for a new
kind of music theatre. The contents were realized in scenic,
graphic/ illustrative, acoustic or textual form. Team members were
interdisciplinary partners coming from different sectors: theatre,
video, audio design and programming.

The pedagogical value of the app seems to be quite high. First of
all, scholars, scientists, and artists from the past who were living
and working in Karlsruhe came to life with their inventions, such as
Ferdinand Braun, the inventor of the Braun tube (cathode ray
tube), the architect Hermann Billing, who together with the
sculptor Hermann Binz designed the “scandalous fountain” on the
Stephansplatz, Fritz Haber, who developed the first method of
synthesizing ammonia from nitrogen and hydrogen for which he
received the Nobel Prize for chemistry.

Secondly, the app contributed to fostering aesthetic and creative
competences as it addressed different senses and perceptions.

a. Cultural competences:
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competences and - Raise awareness and knowledge on the importance of
digital skills that promoting Europe’s Cultural Heritage
the good practice is - Promote culture as a catalyst of creativity and growth through
addressing art education
- Foster wider access to European Cultural Heritage
- Other (please, specify): Aesthetic competence, creative
competence.

b. Digital skills:
- Information and data literacy
- Communication and collaboration

The project gave the city of Karlsruhe a new attraction, especially
for younger people, people interested in culture and history, and
tech-enthusiasts. With this AR-experience, Karlsruhe has positioned
itself as an open-minded innovative EU city with a versatile history
and cultural background.
The implementation of the technology gave the local community,
city and educators the ability to present the city to tourists and
locals in a completely innovative and attractive way. While there
were no quantifiable data on exactly how many tourists the project
attracted, it was reasonable to assume that if the project was
continued it would gain national or even international traction.
This will return on boosting the gastronomy and hospitality sectors
in the area.
Besides, this city-wide implementation of diverse AR experience in
culture and history was an innovative approach to both, formal and
non-formal education. With the app, the education became
mobile, entertaining and inspiring.

Challenges during The main difficulty encountered has been to exactly identify places

implementation where AR attractions can take place, and to design appealing
storyboarding. To overcome these challenges, the creation of AR
assets and clips was done in cooperation with the “Badisches
Staatstheater Karlsruhe” while that of AR attractions was done in
cooperation with the SWR and the Theatre of Karlsruhe.

Transferability The concept of such an app can be transferred to any city with a
reasonable high density of attractions. Since this project has to be
unique for each city, it is an opportunity to bring together local
cultural and educational organizations to their mutual benefit.
Furthermore, the project can be implemented in universities and
even schools to educate pupils in local history and culture and
introduce them the world of AR. In addition, this type of AR project
can be disseminated at EU level and even worldwide, as the
didactic principle applies to almost any local context and its
personalities. Notwithstanding any of the above, the project
demonstrated that experiencing AR became possible and feasible
also simply going around the city.
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Italy

1. AR-CIMUVE “AUGMENTED REALITY FOR THE WALLED CITIES OF VENETO": THE ROMANA VERONA
MOBILE LEARNING

Headline Do you really know the ancient Verona walled city?

Title AR - CIMUVE “Augmented Reality for the Walled Cities of Veneto”:
The Romana Verona Mobile Learning®

Timeframe This case study is related to the project Romana Verona Mobile
Learning developed in 2015 by three organizations: University of
Padua, “QuartiereAttivo” association and seven primary schools
located in Verona.

Brief description The main aim of the project is to enable young learners (primary
school pupils) to learn more about Verona and its monuments
(which are still an integral part of the city’s landscape) at the time
of the Romans, using augmented reality technology. The Verona
Mobile Learning project intends to experience AR for learning
purposes, especially in non-formal contexts. In fact, it also
represents an important way to bridge the gap between formal
and informal learning. Researchers believe that, in the near future,
these non-formal learning environments will become increasingly
important for learners and ordinary people.
The App has been set-up in order to encourage an innovative
approach to learn about the past. Its design results in a careful
dialogue between educational technology experts of the FiSPPA
Department  (Philosophy, Sociology, Pedagogy, Applied
Psychology) - University of Padua, cultural Heritage experts of the
Italia Nostra association and the “Quartiere Attivo” association of
Verona.
a. Education type:

-iVET education

b. Aim of the augmented reality technology or practice:
- Teach/Learn cultural heritage and art subjects

c. Accessibility and usage
- Free access
- Instructions/tutorial for use
Area and context Country: Italy
of implementation City: Verona
Institution/Organization (e.g. museum, school, etc.): Primary
schools of Verona, “The Quartiere Attivo” association and the
University of Padua.
Website: Not available
Target group The Romana Verona Mobile Learning project addresses learners of
End users primary schools (seven fifth-grade classes, 140 children in total) to
recreate the most important features (hard to be recognized) of the

3 Corrado Petrucco and Daniele Agostini (2016), Teaching our cultural heritage using mobile augmented reality, “Journal
of e-learning and Knowledge Society”, Vol 12, n. 3.
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Veneto’s walled cities through a mobile AR application. The
experience is closely linked to the school curriculum because in the
fifth-grade classes’ program the study of the phases of the Roman
civilization (e.g. the Kingdom, the Republic and the Empire) is
included.
Technical Some of the technical characteristics implemented in the
AR framework application are as follows:
« Presence of a client-server model: it allows the application to
download material and information from the server and to update
it according to the GPS location.
- It enables learners to visualize at the present day structures and
places as they were at the time of their construction thanks to
superimposed 3D models through AR technology.
« Visualization of historical and actual Maps with POls.
- Indication of specifically geolocated and interactive AR tags.
- Display of some 3D interactive models (e.g. siege machines).
« Possibility to make interactive quizzes, discover treasure hunts
and solve mazes.
« Possibility to make connections between the various devices
thanks to social functions which allow participants to share ideas
and to promote teamwork.
- Deployment of effective augmented reality through the Google
Cardboard compatibility: better understanding thanks to
immersive experience.
Detailed The AR-CIMUVE “Walled Cities of Veneto” project aimed at
description of the recreating all the features of the Veneto’s walled cities, which are
good practice either difficult to recognize or not easily distinguishable, through a
mobile AR application. The main characteristics of the application
in a nutshell are as follows:
1. The respect of pedagogical principles and educational
objectives.
2. To stay within the pedagogical framework related to training
activities about cultural heritage (Art History, Media and
Communication, etc.).
3. The app is simple to use and encourages interaction with the
user.
4. The content perfectly follows the tour of the site.
5. Learners can provide feedback.
6. A variety of practical activities to encourage the interaction
between children and the cultural educator can be undertaken.

The project is composed by different steps. The main one is
represented by the “Verona Tour”, the heart of the experience.
During the visit of the city’s landscape, half of the class uses the
augmented reality tool to get explanations from the historian; the
other half is supported by a textbook. The App is designed to be
used independently by the learners, but it can also be
complementary to a guided tour. The information provided on the
screen are complementary and not substitutive to explanations
and arguments presented by a tour guide. They are provided
through AR technology: data, facts and figures are superimposed
on the real vision of the artefact. Therefore, the visual content can
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be better understood because it is accurately integrated into the
original context.
The web prototype has included additional instruments that
enabled users to provide feedbacks. For example, the mobile
application has been enriched with Google Forms that allow to
integrate information and further suggestions at the windows
interface. Therefore, it was used to collect feedback, make
questions, show insights and other visual images.
Moreover, it was decided to use augmented reality in an indirect
way: the image on which the virtual layer is superimposed is
already acquired and is taken from the memory of the device
rather than real-time from the camera. The interface overturns the
usual methods of accessing content that includes the departure
from a structured text menu that refers to isolated interactive and
multimedia content. In the Roman Verona Mobile Learning
prototype, one begins from an immersive interface. Links to
additional content and insights are distributed in the application’s
mixed reality space, thus making them more contextualized: their
location in the virtual space is already an interpretive key of the
content

Cultural a. Cultural competences

competences and - Raise awareness and knowledge on the importance of

digital skills that promoting Europe’s Cultural Heritage
the 9°°F‘ practicels - Foster wider access to European Cultural Heritage
addressing - Promote growth and job creation in the CH sector

b. Digital skills
- Information and data literacy

- Communication and collaboration
- Digital content creation

Results From a behavioral point of view, we can say that:
« Children - usually considered by teachers the rowdiest - who used
the device were capable to maintain a higher level of
concentration during visits.
« During the lecture in class, pupils that were using the devices
were completely focused on the contents of the application. On
the contrary, pupils with the booklets tended to lose their attention
unless they were encouraged by the teacher.
The opinions about the tour expressed by the pupils who have
used the augmented reality technology enlighten that:
« Most of them who used the devices during classroom were not
stricken by the technology, but from discoveries and information
regarding the history of the monuments and the landscape.
« The vast majority of them who used the devices appreciated the
way the App presents contents and calls for broader use of these
technologies.
+ The technology that better engages pupils has been the most
immersive one (using Google Cardboard) because it allowed them
to see the places as they were in the past or to see places that you
could not access.
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The AR-CIMUVE wanted to exploit the role of AR technology in
learning processes, especially in non-formal contexts. One must
consider a setback which could limit its use and effectiveness: real
learning contexts are still limited and the usage of AR tools is tied
with sporadic non-formal activities; moreover, much of the
teaching takes place in traditional classroom settings. With the aim
of making the AR an effective mediator of the learning process, the
school curriculum and learning settings should be reformed:
informal experiences outside school using mobile devices, also
with AR software applications, should be improved.

This project, with the help of the teachers, could become a
stimulus for further discussions in class so that learners do not
consider learning experiences in informal learning spaces different
from those that are held in school. In this sense teaching methods,
which are oriented towards the Project-Based Learning in a
“flipped classroom” approach could prefer this process, thus
bridging the gap between formal and informal learning. The pilot
project applied in Verona is designed to encourage and spread this
kind of teaching practices. Thanks to the results and feedback that
the project will receive it could be possible to fix and to further
develop the application. Furthermore, the application developers
are verifying the effectiveness of both teaching and learning, in the
perspective of putting in place an adequate methodological
model.

Some interesting aspects emerged from the first couple of classes
that used the application. Two critical issues were detected in the
use of devices:

« Children do not know how to use smartphones and tablets:
contrary to what is commonly said, the majority of children do not
have a good expertise in the use of the Android device. They
ignore many of the interactions and basic functions of the
operating system.

« Pupils expect immediate feedback from the application. Where
this is missing, they immediately think of a malfunction.

« Teachers highlighted that they had not understood from the
beginning the potential and implications of these technologies.
Then, they were convinced of their effectiveness. Even thanks to
the strong integration of the project into the school curriculum and
also due to the massive activities that enabled them to share the
project with other colleagues.

The mobile APP can be easily transferable in iVET education and
also at academic level. As regard to the upper secondary school,
there are at the moment new methodological approaches for
which this technology could be very beneficial, as for example the
so called ‘DADA" educational learning environments. This
methodological approach, founded in the Scandinavian teaching
context, is based on a learning landscape that serves as an
educational tool and catalyst for learning. Within this model the
use of technological devices like for example tablet, smartphones,
gamified applications is considered a meaningful contribution to
the development of several ‘soft skills’ such as Self Awareness,
Effective Communication, as well as Decision Making and Creative

20



Thinking.

2. “SEEFORME: A SMART MOBILE AUDIO GUIDE"

Headline Let's have a smart experience in the museum!

Title “SeeforMe. A smart mobile audio guide™

Timeframe The mobile phone application has been designed and
implemented in 2017 as part of a scientific research project
developed by the Media Integrated and Communication Center
(MICQ) of the University of Florence, supported by the Tuscany
Region within the “Social Museum and Smart Tourism” project.

Brief description The mobile App “SeeforMe” is a smart audio guide backed by a
computer vision system capable to work in real-time on a mobile
device, coupled with audio and motion sensors. The goal of this
application is to implement a real-time computer vision system
that can run on wearable devices to perform object classification
and artwork recognition and to improve the experience of a
museum visit through the automatic detection of users’ behavior.
Artwork recognition allows to provide multimedia insights of the
observed item automatically or to create a user profile containing
information about what artworks a user is looking at and for how
long.

This mobile app has been implemented in order to enrich and to
personalize the on-site museum visitor's experience. Nevertheless,
it can be certainly replicated and it could find a diffusion among
the iVET institutes, for example to teach Art History in upper
secondary schools.
a. Education type:

- Secondary education

- Non-formal education

b. Aim of the augmented reality technology or practice:
- Teach/Learn cultural heritage and art subjects

¢. Accessibility and usage:
- Free access

- Instructions/tutorial for use

Area and context Country: Italy

of implementation City: Florence
Institution/Organization (e.g. museum, school, etc.): University of
Florence, Media Integration and Communication Centre (MICC);
Application tested on the Bargello Museum, Florence
Website: https://www.micc.unifi.it/projects/see-for-me/
Video: https://vimeo.com/187957085

4 Lorenzo Seidenari, Claudio Baecchi, Tiberio Uricchio, Marco Bertini, Alberto Del Bimbo (2017), “Deep Artwork Detection
And Retrieval For Automatic Context Aware Audio Guides”, in ACM Trans. Multimedia Comput. Commun. Appl.
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Target group The SeeforMe app is mainly designed and implemented as a smart

End users guide for enriching the museum’s visit experience to tourists and
visitors. The system creates personalized stories for each artwork
and/or object the museum visitors want to observe while they are
looking at them, even bringing up on the mobile phone display
images, descriptions, information, etc. Moreover, at the end of the
tour the user profile can be used to create a personalized
exploration of multimedia content on an interactive table,
providing more information on the items that most attracted the
visitor, and suggesting additional museum itineraries.
One of the main ideas behind the App is even to reduce the
cognitive effort required to museum visitors. In fact, despite the
rooms designed following different themes and the ubiquitous
explanatory cards, users can still be overwhelmed by the great
number of artworks into the museum. Labels can be very concise
or, on the contrary, can be filled with very long explanation, often
generic, not highlighting the main features of the individual
paintings. By using this kind of mobile App, the visitor can take a
picture of the artwork he is interested in. The App will
automatically recognize the painting and provide related
information. This is beneficial for the museums’ curators who are
against placing or attaching additional materials, such as QR codes,
next to artworks.
Furthermore, tourists and school groups are usually ‘hit-and-run’
visitors who tend to rapidly forget or do not have enough time to
process the overload of information. This application could be
commercialized to provide smart paradigms of interaction to ease
the learning of the art history among teenagers (between 14 and
18 years old) - more familiar with digital technologies, open to
technological innovation and to gamification - in upper secondary
and iVET schools by exploiting gamification techniques with
recreational and educational purposes.
Moreover, the mobile APP could offer an incremental library of
artworks that cab be expanded by museums curators, and also by
the Art History teachers according to the school curriculum
programs.

Technical The SeeforMe App comprises several components that work

AR framework together to enable a smart experience. The figure below shows an
architectural diagram illustrating the main submodules of the
system.
From a higher-level view, two main sub-systems are identified: one
to recognize artworks (providing Artwork id); one to model the
User status which means to understand if the visitor is moving
inside the museum hall or if he is talking with a friend.
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The sub-systems generate input signals for the Playback Control
module which is responsible to display descriptions at appropriate
time. The system senses the environment through three main
channels. A camera understands what the user is looking at
(Artwork Recognition); a microphone is used as a source for Voice
Activity Detection, and movement sensors are necessary for

Object Detactor

r

User status
Contaxt Modsling -

App

Walking
Datsction

Walking Detection. The three sources are accessed through an
Android App which is also responsible as a front-end of the whole
system.

The mobile app has been developed using the Android SDK. The
interface follows the guidelines of material design proposed by
Google. SQLite is used to persist the information on the device
local storage. Communication between the app and the YOLO®
module is carried out using Java Native Interface (JNI) which
enables the Java code running in the Java Virtual Machine (JVM) to
call and be called by native applications. Data-interchange is
performed through JSON messages. In particular, the YOLO
module communicates with the mobile app passing data related to
the current frame of the camera stream

{

wearable device camera

The App is designed to handle three different user scenarios: (i) the
user makes use of the application in a fully-automated way (placing
the device in a front pocket with the camera facing forward, or

> YOLO (You-Only-Look-Once) is a real-time object detection algorithm developed to run on portable devices
such as a laptop or cellphone lacking a Graphics Processing Unit (GPU).
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hanging it on the chest using a special support as shown in the
picture above).

In this scenario, the system does not need any interaction and
continuously monitors the surroundings using the camera,
choosing when to start and when to stop the audio by analyzing
the user’s behavior; in this modality the user can still interact with
the application by using voice commands that are elaborated by
the operating system and translated in the form of actions such as
start/stop the audio;
(i) the user makes use of the application actively in a semi-
automated way: after pointing the device towards the artworks he
is interested in, the system detects the artwork and provides the
contextual audio guide, that can be started and stopped
automatically or manually by the user;
(iii) the user has completed the tour and wants to go over his
experience: to this end, the application provides a visual history of
the tour represented as a carousel of artworks in temporal order.
Through the carousel, the user can select the artworks he visited,
have multimedia insights and replay the audio guide.

Detailed Digital and mobile technologies are becoming a key factor to

description of the enhance visitors' experiences during a museum visit, e.g. creating

good practice interactive and personalized visits. Personalization is viewed as a
factor in enabling museums to change from the practice “talking to
the visitor” to “talking with the visitors”, turning a monologue to a
dialogue. Through SeeforMe application the researchers of the
University of Florence face the challenge of creating a personalized
on-site museum experience using a non-intrusive computer vision
algorithm that can be executed on board of an audio guide, which
is in turn enriched with augmented reality contents.
The content-based image retrieval (CBIR) technique has been
applied to the domain of cultural heritage within the museum
environment: the smart audio guide is based on an efficient
computer vision pipeline that simultaneously performs artwork
localization and recognition. It requires two main computer vision
tasks to be solved: i) detection of relevant object categories: e.g.
persons and artworks; and ii) for every detected artwork, reliable
recognition of the specific artwork framed. Therefore, museums
preserving cultural heritage were considered the most suitable
places to apply this technology.
The effective use of a smart audio guide can be considered an
essential tool both for schools and for museums as well. Museums
have recently been dealing with educational and pedagogical
issues related to children and youngsters at school. Museums
started being regarded as an extension and a follow-up of the
learning process that starts in classroom. Therefore, school visits
became increasingly important for the development of museum
resources, especially if referring to the creation of learning
resources dedicated to school groups, such as worksheets, treasure
maps, activities oriented to draw and paint, games and quizzes,
and so on. The smart guide is also an opportunity for museums to
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(re)discover themselves by offering different and creative
perspectives of and insights into their collections, objects or
stories. Having said that, museums of the new era should have a
number of requirements, e.g. receiving visitors in a more friendly
and welcoming way, handing out brochures (with suggested
different tours around the museum), providing advice and
suggestions (e.g. the highlights of the museum), attracting and
engaging their audiences. This aspect should be implemented
through a cooperation strategy among local institutions,
municipalities, schools, museum curators and managers.
The University of Florence’s research team has tested this App in
the environment of the Bargello Museum of Florence. It has not
been commercialized yet.

Cultural a. Cultural competences

competences and - Raise awareness and knowledge on the importance of

digital skills that promoting Europe’s Cultural Heritage
the 9°°.d practice is - Promote culture as a catalyst of creativity and growth
addressing through art education

b. Digital skills
- Communication and collaboration

- Digital content creation

Users found the mobile app more useful than a traditional audio
guide. The main differences between traditional audio guides and
the SeeforMe system can be found in the interactive and social
aspects of the provided experience. In traditional audio guides the
content is most of the time passively exploited and the user has a
low control on its reproduction. As regard to this, SeeForMe offers a
more user-friendly experience giving the possibility to interrupt the
audio playback manually and automatically, and start again from
the point where it was interrupted. Playback control can be
achieved also using voice commands.

Furthermore, activation of contents in audio guides is
cumbersome: locations or room numbers have to be identified and
inserted manually reducing usability whilst SeeForMe allows
automatic artwork recognition. This fact results in further
differentiation of the Instrumental function, even in case of
automatically triggered guides (e.g. those using RFID): an audio
guide, being completely passive cannot guide the visitor within the
museum, which is allowed by SeeForMe, highlighting the presence
of other artworks. As for sociality, if it is true that social networking
mechanisms are commonly provided in tourism apps for mobile
phones, these functionalities are intended for virtual or remote
users and not real companions. Indeed, audio-guides hinder
communication between visitors (especially group visitors) and
make people feel isolated, inducing them to stop using devices
and applications in order to join their friends and/or other group’s
members to exchange opinions and remarks about the museum
artworks. In this sense SeeForMe is more ‘social’ because it
automatically understands the context detecting if the user loses
attention or simply is speaking with someone else, adapting the
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interaction with the system accordingly.
In order to assess the whole experience offered by the system in a
real environment, the research team conducted an evaluation of its
usability. Most of the users agreed that the possibility to
automatically start/stop the guide is the feature that makes the
experience smoother. Regarding negative aspects of the system,
most of the points made by users were about the need to access
menus to change the language or other options.

The main impact of the mobile smart audio guide is the possibility

to:

- provide information to the museum’s visitor at a proper time;

- avoid intrusiveness and be aware of contexts;

- offer augmented reality contents via audio descriptions (text-to-

speech) in order to ‘augment’ the users’ experience;

- understand user’s intentions and needs;

- offer an incremental library of artworks to museum'’s curators;

- provide complementary teaching tools for school professors;

- offer a gamified learning experience to younger pupils.
Challenges during Despite the progressive development of the mobile AR application,
implementation there are some important difficulties that still hinder the full

exploitation of its potential in the cultural heritage field. For

example, the on-site Internet connection required to make use of
the App is often malfunctioning in a museum. This aspect could
limit the usability of an AR smart guide a lot.

Moreover, the museum itself might be a limit: museums are

delicate environments and the use of any technology should not

disturb the visitor's experience. Furthermore, many art pieces
might not permit to be enhanced with the new technology.

Therefore, researchers tried to overcome these issues by

developing a specific technological architecture that was

embedded into the SeeforMe App.

Transferability Even if the mobile App has been designed to enhance the tourist
and/or visitor's museum experience, it could be also applicable in
an educational context addressing both high school and University
learners. The use of smartphones is particularly widespread among
teenagers and young adults, in Italy as well. The smart phone has
become a kind of ‘hands extension’ for many youngers. It could be
useful and effective to teach some courses, such as for example Art
History, with the aid of smartphones that provide augmented
reality and gamification apps. Moreover, this technological
approach is backed up by a pedagogical and educational point of
view: indeed the ‘social constructivism’ philosophy, which
pervades our views on learning these days, is particularly
supported by the Web 4.0 tools which help learners to become
active players of their cultural growth.
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1. “PRZEWODNIKI LUBLIN 2.0” (“TOUR GUIDES. LUBLIN 2.0")

Headline Discover the cultural heritage of Lublin!

Title +Przewodniki Lublin 2.0” (“Tour guides. Lublin 2.0”) is part of
“Lublin 2.0 - the interactive reconstruction of Lublin's history"

project financialli supported from the funds of the Ministry of

Timeframe

Brief description

a. Education type:

b. Aim of the augmented reality technology or practice:

c. Accessibility and usage
- Free access

Area and context Country:
ation City:
Institution/Organization (e.g. museum, school, etc.):

Website:
Target group
End users

learners
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