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1 Executive Summary 

Living Labs have already proven to be ecosystems well suited to validate technology 

solutions and to check their take-up in different environments. The eCultValue project 

considers that the user-driven open innovation approach can be used with definite 

advantages in checking and promoting take-up of technologies for Cultural Heritage: an 

Open Call for Living Labs (“Technologies for Cultural Heritage – Concept Validation at 

European Museums”) was launched in July 2014 and validation experiments were run in 

October-November 2014 at three major European museums (Stedelijk Museum, 

Amsterdam; Cité des Sciences et de l'Industrie, Paris; National Museum of History, Sofia) 

demonstrating how technologies present in different domains (e.g. Augmented Reality and 

Storytelling) and coming from the outcomes of FP7 C.H. projects can significantly improve 

the visit experience at museums and the effectiveness of addressing specific visitors’ 

segments, such as families, children and students. 
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2 Introduction 

Living Labs are user-driven Open Innovation ecosystems and, according to ENoLL (the 

European Network of Living Labs, a community with a sustainable strategy for enhancing 

innovation on a systematic basis), a Living Lab employs four main activities: Co-Creation 

(co-design by users and producers), Exploration (discovering emerging usages, behaviours 

and market opportunities), Experimentation (implementing live scenarios within 

communities of users), Evaluation (assessment of concepts, products and services according 

to socio-ergonomic, socio-cognitive and socio-economic criteria). 

Each of the four above mentioned activities appears as well-suited to be deployed in 

Cultural Heritage contexts but (and this can be considered as a paradox) there is a scarce 

evidence on having deployed so far the Living Lab methodology in the Cultural Heritage 

domain, at least on the fruition side (museums, visits to cultural site and the alike). Another 

paradox comes out from comparing the huge effort put in place by the European Union in 

the years 2007 – 2013 to co-fund several C.H. technological projects, mostly within the 

frame of FP7, with the adoption of technology in museums not broadly diffused yet (unless 

the diffusion of “cultural apps” is over-estimated as an indicator of a real take-up). 

As a way to contribute to the understanding of these paradoxes (and of the underlying 

problems and cultural ecosystem correlations) the eCultValue project has included, within 

the WP2, one specific task (Task 2.4) defined as “Validation in Living Lab 

Environment”. 

Further to a Living Lab Open Call and to a structured activity of identification of consistent 

and compatible “triplets” (one Living Lab, one museum with a tight relationship with the 

Living Lab and one FP7 C.H. technological projects ready to make available a prototype 

product or solution to be experimented at the museum)  three* concept validation 

activities were executed in Amsterdam, Paris and Sofia in the months of October and 

November 2014: the present report details these Living Lab validation experiments and 

makes possible to draw some conclusions and recommendations for sustainability and take-

up. 

 ___________ 

* Therefore exceeding the initially declared objective to have two concept 

validation activities awarded. 

 

2.1 Applicable Documents 

D. 2.2.A Report on Summer/Winter stages and Living Lab experiences (Part A – Report 

on Summer/Winter stages) 
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3 Living Lab experiences  

3.1 Process 

Preliminary activities (technologies/solutions selection and definition of modalities of 

involvement for Living Labs) started in September 2013 although it was in January 2014 

only that a formal “Living Lab validation team” was created within ESoCE-Net (eCultValue 

project coordinator and T.2.4 Task Manager). 

In order to address properly the European Living Labs and to define well suited modalities 

to involve them, a primary reference and connection was made with ENoLL and with 

ENoLL members (being aware, anyway, that there are some Living Labs in Europe not 

belonging to this network, although ENoLL is by far the biggest European organization for 

Living Labs): it was quite surprising to find out that only a few Living Labs – less than 5% – 

declare explicitely (re http://www.openlivinglabs.eu/, i.e. ENoLL website) to be active in the 

Cultural Heritage domain. Some data under-representation has to be taken into consideration 

(activities carried out in multimedia or tourism are often proxy for an active C.H. presence), 

nevertheless the first months of 2014 led to a re-formulation of the ideal (ideal, but realistic) 

Living Lab profile eCultValue was looking for.  

Rather than being Living Labs with an outstanding C.H. record (proved through the years 

with a remarkable list of activities carried out at museums of several sizes and in different 

technological areas), emphasis was placed on being Living Labs with a clear interest (e.g. 

participation to museum dissemination workshop, or involvement in co-creation events) in 

Cultural Heritage and, as a must-condition, demonstrating to have the capability to attract 

and mobilise additional resources in support of the specific proposed validation experiment. 

In other words – as also shown on Annex 1 – the search has been for Living Labs able to 

look & promote & create showcase scenarios at European museums. 

An extensive email campaign was launched to support this target redefinition: better say, 

some email campaigns (coupled with specific follow-ups, e.g. skype contacts or emailing 

clarifying documents or promoting contacts with the eCult Observatory portal and with 

eCult Ambassadors) were executed until June 2014, with some peaks in coincidence with 

eCultValue events (Dialogue Days, Summer Stage). 

As the above activity was addressed to Living Labs (Living Labs being the direct addressee, 

museums – and/or other cultural institutions in touch with Living Labs according to a 

territorial co-creation concept – being indirect addressees), another activity had to be 

executed in the same September 2013 / June 2014 timeframe: selecting the FP7 C.H. 

projects supposed to make technologies (products, solutions, platforms ranging from cultural 

apps to augmented/virtual reality to storytelling and to many other domains of potential 

interest for museums and visitors) available for the concept validation experiments. The 

outcomes of D.1.2 deliverable (“Stock-taking Analysis”) were the obvious starting point: a 
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special care was put in integrating the information contained in D.1.2 with updates coming 

from the participation at eCultValue events (making tighter the mutual intention to 

collaborate for the valorisation of results in the area of access to cultural content and getting 

a concrete look – e.g. via demos or analysis of technical and promotional documents – at 

prototypes suitable for use and experimentation at museums). 

As detailed later on (par. 3.1.1) four projects emerged as the best to be proposed to Living 

Labs (via participation to an Open Call, as described below) for the concept validation 

experiments at museums: CHESS (FP7-270198), INSIDDE (FP7-600849), meSch (FP7-

600851), TAG CLOUD (FP7-600924). All four projects had “mature prototypes” available 

(availability from a technical and support standpoint, but also based on the absence of 

binding restrictions to disclose, although within the frame of a signed agreement with 

specific clauses on foreground/background knowledge as explained at par. 3.2.2, the 

relevant project technical information) and all four projects were already in touch, on a 

friendly and collaborative basis, with eCultValue partners and with the eCultValue project 

management (meSch has attended the eCult Summer Stage held on May 2014 in Maribor; 

CHESS and TAG CLOUD attended eCult Dialogue Days in September 2013 and May 2014 

respectively; INSIDDE, at the time of issuing the Open Call, did not have participated yet to 

eCultValue events but it was already in close relationship with the eCultValue team and 

later on, in September 2014, attended an eCult Dialogue Day). 

Further to the preliminary activities concluded in June 2014, on July 20
th

 an Open Call for 

Living Labs with the title “Technologies for Cultural Heritage - Concept Validation at 

European Museums” was launched and published on eCult Observatory as primary website 

(eCult Observatory is the official eCultValue portal: www.ecultobservatory.eu) and on the 

ENoLL website as well. It was also relayed by ESoCE-Net (www.esoce.net), by the four 

FP7 C.H. projects (CHESS, INSIDDE, meSch, TAG CLOUD) and by various blogs and 

social networks, mostly the ones related to the the four FP7 C.H. projects. 

From the eCult Observatory page (http://www.ecultobservatory.eu/node/14540) it was 

possible to download three documents: 

     Application Form (template to be duly filled in in response to the Open Call: 

announcement on co-funding amount “each of the two selected Living Labs will 

receive up to €5,000 in co-funding” and deadline, September 10
th

) 

     Technology information (brief CORDIS description of CHESS, INSIDDE, 

meSch, TAG CLOUD in the style shown on Annex 2) 

     Application InfoKit (8 pages with various information to support participants; the 

first two pages are shown on Annex 3) 

This call can be considered as the first ever example of Open Call addressed to Living Labs 

only in the Cultural Heritage domain: it has therefore been welcomed by a definite interest 

and a good participation although some calendar issues were not favourable. These calendar 

http://www.esoce.net/
http://www.ecultobservatory.eu/node/14540
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issues were mainly the fact that the time the call was open for proposal preparation was 

highly overlapped with summer holidays, and the need to limit the experiments executions 

to two months only (October & November 2014) since the beginning of December was 

scheduled to hosted two dissemination events (ESoCE-Net iForum 2014 in Rome and eCult 

Winter Stage at the Acropolis Museum in Athens). 

An Evaluation Committee judged the submitted proposals in the second half of September: 

considering the outstanding level of some proposals received, it was proposed to award three 

(rather than the two foreseen) proposals, reducing the co-funding amount. Further to a 

consultation with the winning Living Labs this re-modulation was considered acceptable and 

it gave the basis for awarding and for signing an agreement for these three concept 

validation experiments (discussed into details in the next sections of the present report): 

 Amsterdam Smart City (ASC), The Netherlands:  

experiment based on CHESS C.H. FP7 project at the Stedelijk Museum – 

Amsterdam 

 Integrative Usage Lab (IUL-LUTIN), France:  

experiment based on TAG CLOUD C.H. FP7 project at the Cité des Sciences et de 

l'Industrie - Paris  

 Digital Spaces Living Lab (DSLL), Bulgaria:  

experiment based on meSch C.H. FP7 project at the National Museum of History 

– Sofia 

The diagram on the next page summarizes the overall process that has been defined and 

implemented, based on three macroactivities 

 Living Lab selection 

 Open Call 

 concept validation  

each of them split into activities suitable to guarantee the best conditions for running one of 

the biggest scale validation experiments ever launched by the international community of 

Living Labs (and the first definitely aimed at the Cultural Heritage and, specifically, at 

European museums, visitors, museum personnel and management). 
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3.1.1 FP7 Technological Projects selection 

For the selection of exemplary technologies to be adopted in the concept validation 

experiments, the criteria outlined in the D.1.3 deliverable (Needs Analysis) formed the basis 

for the identification of suitable technologies developed within the frame of European 

projects for creativity and, in particular, FP7 projects in cultural heritage, digital libraries 

and preservation. Recommendations from key stakeholders, mostly the ones discussed at 

Stakeholders Workshops and at eCult Experts Group meetings, have been taken into careful 

consideration. 

Living Labs boast, as one of the most significant basic features, the capability not only to be 

deployed into real life contexts but also to empower users belonging to these contexts (that 

is – in the specific case herewith selected – museums and museum stakeholders with a 

particular focus on visitors and tourist groups). The criteria established to lead to the 

selection of technologies must be tuned for addressing the choice in favour of solutions that 

can take a definite advantage from being experimented in environments where 

interdisciplinarity exists at two levels. The first level is the combination of several 

approaches in designing the tools (we use this term in a broad sense that encompasses 

mobile apps, physical devices, platforms, interactive solutions and other artefacts) for people 

bound to cultural fruition. Needless to say that ICT is at the basis of all the developments of 

such tools, nevertheless many other disciplines (e.g. ergonomics, social psychology, visual 

design) and declinations of ICT in sub-disciplines grounded on vertical know-how (e.g. 

satellite geo-referencing, short-range communication and identification, stereovision) have 

to be taken into consideration. On the contrary, the second level of interdisciplinarity exists 

not on the tool-maker (FP7 C.H. projects) side rather on users’ side. In fact the overall 

scenario that gets generated from the encouraged usage of new technologies suitable to 

revolutionise ways to access museum collections is based on a synergic connection between 

heterogeneous disciplines: humanistic disciplines and the arts connected to the above 

mentioned “new technologies”. 

As a preliminary condition for carrying out the process of selection of exemplar 

technologies, the outcome of the D.1.2 deliverable (Stock-taking Analysis) was taken into 

consideration and interpreted according to the specific perspective of finding out the specific 

elements qualified for deployment in the Living Lab concept validation activity, as defined 

by task T2.4 (Validation in Living Lab Environment), keeping in mind that technologies 

best suited for students and young people in general (e.g. technologies showing a definite 

opening towards social networks or capable to generate storytelling artefacts as a stimulating 
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basis for innovative teacher-students didactical relationships) must be favoured as specified 

(«an eye on young people») in the WP2 description. The D.1.2 deliverable is fundamentally 

based on FP7 projects outcomes although some European projects belonging to other 

programmes (e.g. the CIP – Competitiveness and Innovation Programme) are included as 

well (this is the case of the TechCoolTour project): by taking into account the criteria behind 

Living Lab experiments and the approach based on technology validation (rather than the 

analysis of take-up activities performed as an exploitation of technologies) FP7 projects 

have been considered as the baseline while CIP projects are at a large extent out of the scope 

when considering context suitable to be addressed by Living Labs. In a similar way, a nearly 

out-of-scope situation exist for projects that are classified on EU websites and relevant 

reports as “FP7 projects in cultural heritage, digital libraries and preservation” but that show 

their barycenter on the digital libraries side: the AXES project (Access to Audio-visual 

Archives, a project in which research has been made towards scalable automatic tools for 

semantic enrichment and for novel schemes for experiencing digital libraries) is an example, 

unless specific Living Labs experiments are designed to evaluate how beneficial some 

preliminary activities related to digital libraries (smart navigation techniques, semantic 

annotations) can be for a real life museum visit experience. 

Other FP7 C.H. projects that are also fundamentally connected to the digital libraries world 

deserve a more careful consideration (and show a higher potential as candidates for the 

Living Lab validation activities to be performed within the frame of eCultValue project) 

when the “digital libraries” concept is declinated towards the “digital cultural collections” 

concept. This is the case for the CULTURA project where some of the involved key 

technologies appear not directly relevant for the Living Lab experiments (natural language 

processing to normalise ambiguities in noisy historical texts, entity and relationship 

extraction, etc.) while other key technologies lead to social network analysis, broader 

community engaging and adaptivity/personalisation with possibility of convenient usage in 

storytelling related to co-creation and museum visit experience sharing.  

A more explicit focus towards storytelling (and towards dimensions that may crosslink when 

dealing with storytelling in museum real life settings: narrative construction, knowledge 

visualisation, display features at museums) are represented by the DECIPHER and the 

CHESS projects. DECIPHER invites curators and visitors (different roles but common 

participation perspective) to present digital heritage objects as part of a coherent narrative 

directly related to the user’s interests in order to visualise and explore not just collections of 

objects but the knowledge structures that connect and give them meaning. Also CHESS is 

based on coherent narrative co-creation processes: in this case the main objective is to 
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generate narrative-driven cultural “adventures” through hybrid structures which adapt 

continuously to their visitors (a special focus is put on young people communities and social 

networks) and are supported by narrative-oriented mobile and mixed reality technologies. 

The outcomes of the stock-taking analysis have been kept constantly updated based on the 

contents uploaded and made available by the EU Projects Corner at the eCult Observatory 

website (http://www.ecultobservatory.eu/eu_projects_corner) and the museum destination 

for the transfer of technological knowledge from developers to visitors and other potential 

users (museum authorities and personnel, local cultural institutions, agencies for the 

promotion of tourism) was considered. A first element of choice was therefore the detection 

of artefacts (e.g. 3D tools aimed at monuments maintenance or robots for archaeological 

excavation) and related EU C.H. projects that, although outstanding in the conception and in 

the implementation, did not fit properly the aim of the planned Living Lab concept 

validation activity at European museums. A typical example in this respect is the 

PRESIOUS project where predictive geometric augmentation technologies were 

undoubtedly developed at a level of excellence, but the niche application (quantification of 

stone monument degradation and reconstruction of objects from large numbers of 

constituent fragments worn or dispersed) does not leave realistically any room for 

transferring such a technology within museum contexts.  

Similar considerations apply to ROVINA and to 3D-PITOTI but some distinctions between 

the two projects seem to exist: in fact ROVINA appears as a project out of the eCultValue 

Living Lab scope (it is focused on the exploration of caves, catacombs and hard-to-access 

archaeological environments) while in 3D-PITOTI although core activities are out-of-scope 

here too (building a portable multi-scale 3D scanning toolkit for high resolution acquisition 

of prehistoric rock-art and developing intelligent data processing technologies to enrich the 

scanned 3D data) there are however some museum-oriented aspects (enriched high 

resolution interactive 3D visualisation and presentation techniques). 

Other noteworthy cases of projects that were considered not suitable for going on with 

detailed analysis to make them match with Living Lab experiments planning were situations 

based on non-material cultural elements: while an interaction with an object (a painting, an 

amphora, a statue, just to mention a few examples) shows aspect of tangibility that generate 

conspicuous interaction and, in a row, a rich feedback likely to own a dense emotional 

profile (gestures, movements, centrality of images with the relevant social interaction 

associated to it) this is not exactly the case for other kind of cultural elements, although they 

might be important according to ethnological or anthropological viewpoints (e.g. songs and 
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their meanings in several cultures). This is the reason why a project like meSch (project that 

highlights the importance of the material interaction with smart objects) has been shortlisted 

as one of the most interesting candidate for the Living Lab concept validation activity while, 

on the contrary, i-Treasures has not been. Similar reasoning led to discard V-MusT.net as a 

suitable project for Living Lab validation, although contacts with V-Must.net team showed 

as possible and welcome a collaboration with eCultValue to promote the concept of virtual 

museum. 

Augmented reality is a key issue belonging to many projects included in the Stock-taking 

analysis overview (D.1.2) that represents the basis for choosing the most suitable projects 

and approaches for the eCultValue Living Lab concept validation: some basic 

implementations of AR are present in some of the FP7 projects that have been mentioned so 

far (e.g. meSch) and some more advanced implementations are within the frame of projects 

designed with the primary objective to go beyond “traditional” AR towards new ways to 

interpret it. The ARtSENSE project represents one of these efforts with the goal of exploit 

the concept of Adaptive Augmented-Reality (A²R) that it inferring the interest, or the 

intention, of a user to augment his reality with adapted meaningful information. This a 

terrain where the Living Labs methodology can assist the project objective, nevertheless 

some critical issues arise in the correct dimensioning of the real life setting within a museum 

context since meaningful results are due to come out only after a complex evaluation (with a 

degree of complexity likely to be too high compared to the resources made available to task 

T2.4, Validation in Living Lab Environment) is performed. In particular, the need for a 

careful correlation of results coming from explicit interaction (when the user consciously 

indicates interest) and from implicit interaction (when the system observes the user freely 

viewing the environment, a situation that can benefit from the Living Labs presence as well, 

but only upon a demanding preliminary analysis and tuning activity) have been evaluated as 

critical. Another project where augmented reality is a key issue is INSIDDE: in fact the 

enriched images obtained by a complex physical process that unveils unknown features in 

paintings (such as hidden paint layers, overpaintings and underdrawing steps) are to be 

exploited  not only by integrating them into the Europeana platform but also by developing 

an innovative smartphone application based on Augmented Reality, that is an application 

that could be conveniently used (foreseeing a rich feedback from co-creating users) in a 

Living Lab validation setting. 

As a clear evidence from the projects described on this paragraph, there is an outstanding 

presence of solutions and design efforts on three elements that can be summarized as social 

media, augmented reality and storytelling applications. The cross-relationship of these three 
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elements and the deployment of technologies based on cloud have been the factors behind 

the project TAG CLOUD (Technologies lead to Adaptability & lifelong enGagement with 

culture throughout the CLOUD) aimed at the generation of lifelong engagement with 

cultural heritage and particularly suitable for a Living Lab validation experiment since 

Living Labs act as facilitators in making general public evolve from non-repetitive 

participation at cultural events to co-creative active participation and museum visit 

experience sharing. 

The first external action performed by the eCultValue Living Lab validation team created 

within ESoCE-Net to perform the activities foreseen under task T2.4, has been to contact all 

the European C.H. projects listed at the previous paragraph with the only exception (for the 

reason explained above related to being out-of-scope) of the i-Treasures, PRESIOUS, 

ROVINA, V-MusT.net projects. 

Contacts started in April 2014 via emails (sent to the project coordinator, whenever reaching 

him/her has been possible, and/or other persons belonging to the European C.H. project 

teams and designated to promote collaboration with other projects and dissemination) and 

were followed by email exchanges and skype calls with the objective to select technological 

European projects (basically FP7 projects) suitable to be proposed to European Living Labs 

via an Open Call. 

Valuable feedback was received by the following projects: CHESS, INSIDDE, meSch, TAG 

CLOUD, TechCoolTour. Successively, at a more accurate discussion about TechCoolTour, 

it emerged the nature of this project mainly as a cross media platform using Augmented 

Reality to promote Roman and Byzantine cultural routes:  TechCoolTour could not be 

therefore be considered a primary focus to run eCultValue Living Lab validation 

experiments. On the other hand, the other four contacts progressed with the objective to 

check the concrete availability of tools to be actively deployed in the experimentation 

looking at the availability schedule and at the user-friendliness of the proposed solutions. 

Some concerns about the schedule of INSIDDE and about the availability of TAG CLOUD 

resources to give support to Living Labs experiments (in addition to trials already defined by 

TAG CLOUD at the Alhambra of Granada in Spain plus other two in the United Kingdom 

and in Norway) were solved and therefore, as a conclusion, four projects were selected to be 

included in the Open Call for Living Labs “Technologies for Cultural Heritage - Concept 

Validation at European Museums”. 
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3.1.2 Background  / Foreground 

 

Paragraph not included in the present  

modified version of the original document 
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Paragraph not included in the present  

modified version of the original document 
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3.2 Living Lab validation experiment – AMSTERDAM 

 

3.2.1 Main actors and supporting actors 

 

Main actors  ( Living Lab +  Museum +  FP7 C.H. project) 

 Amsterdam Smart City (ASC) 

ASC is a unique partnership between businesses, authorities, research institutions and the 

people of Amsterdam. It has grown into a broad platform, with more than 70 partners that 

are involved in a variety of projects focusing on energy transition and open connectivity. 

ASC is all about the total sum of testing innovative products and services, understanding the 

behaviour of the residents and users of the Amsterdam Metropolitan Area and sustainable 

economic investments. Using a collective approach by bringing partners together and setting 

up local projects, ASC makes it possible to test new initiatives. 

 Stedelijk Museum 

With over 750,000 visitors yearly, the Stedelijk Museum Amsterdam is the most important 

museum of modern and contemporary art and design in the Netherlands. It has one of the 

world’s most important collections with over 90.000 objects dating from 1870 to now. The 

Museum aims to provide a home for art, artists and a broad range of publics, where artistic 

production is actively fostered, presented, protected, reconsidered and renewed. Situated on 

the Museumsquare, where it first opened in 1895 and reopened in 2012, the Stedelijk 

building is now affectionately known as the ‘bathtub’ and like Amsterdam itself, offers a 

fantastic mix of old and new. 

 CHESS  

The twofold perspective of the CHESS project (FP7-270198, http://cordis.europa.eu/project 

/rcn/97182_en.html: re Annex 2), i.e. enabling the experiencing of personalised interactive 

stories for museum visitors and their authoring by the cultural content experts, was 

considered by the ASC & Stedelijk team as an interesting way to evaluate how visitors 

might benefit from innovative ways to choose a personal experience that better matches their 

needs by integrating CHESS software into the existing multimedia solution. 

CHESS (Cultural Heritage Experiences through Socio-personal interactions and 

Storytelling) research project completed in March 2014 under the coordination of Diginext: 

the project member NKUA (National and Kapodistrian University of Athens) has partnered  

ASC and eCultValue in the concept validation experiment run at the Stedelijjk Museum in 

Amsterdam. NKUA participation has occurred on behalf of the CHESS project consortium, 

so as to enable the use of the CHESS research prototype (with the relevant components 

CHESS Adaptive Storytelling Engine, CHESS Authoring Tool, CHESS Hub, CHESS 

Mobile Experiencing System) for the evaluation of personalized storytelling experiences at 

the Stedelijk museum in Amsterdam. 
_________ 

http://www.chessexperience.eu/ 
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Supporting actors 

Antenna International 

As global leaders in the cultural arena, Antenna supports its clients to create experiences that 

amaze, inspire and engage their visitors. Antenna is doing that by offering an integrated 

approach of content, hardware, software and retail operations. Innovation is at the heart of 

the company that is continuously striving to adopt new technologies to support the goals of 

its clients. 

 

3.2.2 Target / users' profiles 

The target visitor segments were profiled as follows: 

 Age: under 21, 21-30, 31-40, 41-50, 51-60, Older than 60 

 Gender: male/female 

 Visiting frequency: never, more than once a year, more than 4 times a year 

From the 62 completed tours and filled in questionnaires there where: 

 4 under 21 

 14 between 21-30 

 8 between 31-40 

 12 between 41-50 

 9 between 51-60 

 14 older than 61 

with 23 male respondents and 39 female, of which  

 21 visitors were at the Stedelijk Museum for the first time 

 24 of them visited the museum more than once a year  

 16 visitors more than 4 times a year.  

 

3.2.3 Concept validation experiment – design 

The first part of the project was to design the content to be used in a personal storytelling 

mode. For this all the content ever produced for the Stedelijk was used. The process was led 

by the project manager from the Stedelijk, in close collaboration with the Greek CHESS 

team of developers. 

The first step in the process was to select the content that can be used in a storyline together 

and making a flowchart trough the museum as location as well as through the content and 

this storyline. Therefore the choice was made to use only the ground floor exhibits leading 

to two storylines; Design and Art. Because the stories that can be told within the Stedelijk 

museum are all about contemporary art, and the content that could be used was already 

produced, the structure of the setup was changes from a narrative experience into a linear 

storyline. 

Usually, CHESS requires bespoke content. It his case, the existing content needed to be 

prepared to use it in storytelling mode. This existing tour was basically random, with no 

storyline attached to it. That means that visitors can choose from a menu the objects that 

they want to hear more about, instead of a linear route that needs to be followed 
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chronologically. 

The team from the Stedelijk sifted through all the content and identified seven tags or 

themes that could be applied to each object: time and age, inspiration and vision, opinions, 

background information, descriptions, innovations and techniques. 

Consequently, they sliced the audio content up into pieces corresponding with those tags - if 

applicable. So, if visitors would have chosen the theme "background information", they 

would only get in-depth content about the artworks and be led to those objects where that 

theme was apparent. 

This worked surprisingly well - the quality of the audio was so good that the personal stories 

really sounded as individual pieces of content, and not like audio files stitched together. 

Next, the iPad tablets that were provided by Antenna were configured to operate on the 

CHESS framework. Via a wireless connection with the CHESS server in Greece, the 

application was able to calculate and propose recommend stops. By analyzing what themes 

visitors were looking at, the application steers them into a mandatory direction based on 

their behaviour: a personalized story. 
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During the visit of the CHESS team at the Stedelijk Museum an authoring workshop was 

organised. Normally the focus of this workshop (by considering other similar experiences 

managed by CHESS) is on creating storylines and content for museums that can be used in 

the CHESS system. On the contrary, for the Stedelijk validation experiment a different 

approach was chosen since the content had been already decided upon. Therefore the focus 

was shifted towards the implications of the content that were to be tested. 

The participants for this workshop were experts involved in various projects within the 

museum: writers, concept developers and producers. The workshop started with an 

introduction on the CHESS project and a discussion about goals and target audiences. 

According to Stedelijk museum studies, visitors were classified into 3 categories: ‘peers’, 

‘elderly art enthusiasts’ and ‘younger people’. In fact the experience shows that older in 

depth visitor need a different approach than quick tourist visitors. 

The Antenna approach is to start with the story/the message, then looking to the narrator, 

and last (but not least) technology. By focusing directly on the technical stuff people tend to 

lose focus on their audience. And the message depends on the people you would like to 

attract, some visitors prefer text information. 

After listening to a few CHESS tour examples, opinions about the contents and the used 

annotations were exchanged and discussed in order to tune them in the best way. It is 

important for the audio to be related to what the user is actually seeing because otherwise it 

can get boring very quickly. Also the voice is very important and the use of music could be 

interesting for future projects (by combining art periods with matching music to create a 

context to the era). Since the content and storylines are quite similar it might be more 

interesting to use annotations for different types of content: like interviews, general 

information, video, etc so the user gets a clear sense of all the content that is available. 

A key point turned out to be the need to prevent the danger of mis-segmentation: if 

segmentation does not occur in a correct way, the outcome does not match the interests of 

the user. And if the content and the segmentation is within the same field of interest adding 

the right annotation gets really difficult. Therefore going into deeper levels should be a 

conscious choice by the visitor and not a pre-fabricated one. The importance is to understand 

the visitor needs and keep them in mind within every decision to make. 
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3.2.4 Concept validation experiment – execution 

Within a carefully designed testing environment, Antenna staff handed out the iPads and did 

research into the user experience. Visitors were offered free tours on the CHESS-

programmed iPads in order to get enough results. 

In order to construct a control group, Antenna programmed half of the iPads with a 

“random” tour in the same look-and-feel. Visitors did not know if they were following a 

personalized route or a “random” route. After the tour, Antenna staff undertook short 

interview with the visitors about their visit, with questions mainly related to the experience. 

The experiment ran from November 21 to December 15 and generated 63 responses. 
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3.2.5 Concept validation experiment – results 

After collating the results from our experiment, data were analysed statistically in order to 

look for regression, cause-and-effect and relations between segments, type of the experience 

and overall rating. 

The personalized tour seems to be preferred to the linear tour when looking at the general 

rating of the experience (6.6 versus 5 on a 1-10 scale). Also, the standard deviation of 

ratings for the personalized tour 

was much smaller, which points 

to a more stable experience 

compared to the random tour. 

Factors that influenced the 

overall rating of the experience 

were: 

 Navigation (54%) 

 Information value of the 

content (42%) 

 Matching of personal 

interests (35%) 

Notably, visitors that visit the 

museum more often are likely 

to rate the experience higher. 

Also, on some important factors 

like overall tour rating, 

personalisation and information 

value, visitors that spend the 

least time are scoring the 

experience significantly lower. 

A peculiar find was that on all 

aspects, male visitors rate the 

experience lower than their 

female counterparts. 

Annex 4 shows the complete 

Test Report. 
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3.2.6 Dissemination activities 

Periodically, the Stedelijk organises Living Lab events, focussed on new technologies in the 

cultural sectors. In the November edition (November 25
th

, 2014), the CHESS project was 

central. After an in –depth explanation of the project, all attendees (key-players from 

cultural organisations in Amsterdam) had to test and evaluate the CHESS experiment. 

The theme of the November edition was 'Big Data' and beside Stedelijk test project there 

were four speakers invited from a wide range of projects. The first was professor Jan 

Scholtes, from the university of Maastricht, a researcher in text mining, who did a research 

on the Stedelijk archives about emotional and personal involvement between directors and 

artists. This could be an interesting subject for a future tour. The second was Roeland 

Ordelman, from the Sound and Vision museum, who presented the LinkedTV project which 

combines information in television programs with related content online through Linked 

Open Data. The museum is a key player on revealing their database to the audience using 

new technologies. The third was Erik Metz, from 7scenes.org, giving a short presentation on 

visitor behaviour with their app's (like Museum app) to tell us what the do's and don't are to 

keep visitors interested. The last one was Niels de Jong, from Antenna International, who 

did research between different types of museums and their visitor behaviour (while listening 

to audio tours). His research was also the reason the Stedelijk participated in the CHESS 

program, where Stedelijk aimed to test the outcome of his research. 

Finally a short introduction on the CHESS system test at Stedelijk Museum was given by 

Erna Bomers, inviting the participants to test the tours. All the iPads were handed out and in 

small groups the participants went through the museum. After 30 minutes we invited them 

back to ask their opinions and recommendations. In general the tour was received positively 

but remarks were made about usability. 
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At the ESoCE-Net iForum in Rome (December 1
st
, 2014), representatives from the Stedelijk 

Museum and ASC/Antenna presented the project to a broad range of professionals in the 

European cultural sector. 

 

At the eCult Winter Stage in Athens (December 8
th

-9
th, 

2014) members of the CHESS 

projects from the University of Athens (UoA/NKUA) described the Amsterdam experiment. 

The project has also been posted on various websites and social media like twitter and 

Facebook 

 http://www.stedelijk.nl/collectie/onderzoek/antennapilot 

 http://antennalab.org/  (re Annex 5) 

 http://amsterdamsmartcity.com/projects/living-labs 

 http://www.chessexperience.eu/v2/news/100-presentations-exhibitions/166-chess-

at-the-stedelijk-museum.html 
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3.2.7 Conclusions & recommendations 

In this project, the CHESS protocol was implemented at the most difficult of venues: a 

modern art museum with individual objects telling individual stories. However, the team 

succeeded in creating different storylines that tied the collection together. 

The CHESS system has performed well although the project has not used all of the CHESS 

potential. The annotations which we defined during the project were not recognized by the 

visitors which have a great influence on the recommendations provided by the CHESS 

system. Since the subjects in a contemporary art museum are very similar, the annotations 

will lie close to each other, leading to very similar storylines and experiences. 

The main lessons learned could be that when designing a mobile experience in a cultural 

environment, the main focus needs to be quality and navigation. And while personalized and 

shorter content may be preferred over longer random accessed content, it seems this is most 

welcomed by experienced visitors and met with some strong criticism from a younger 

audience. 

On another level, we learned that different visitors prefer different learning styles. Some 

people like short random bits of information, but on the other end of the spectrum there are 

people that like to be led intensively. The one-size-fits-all approach is not applicable and 

contents must be tailored to the actual behavior of your visitors. 

The success of the Living Lab concept validation experiment made possible for the Stedelijk 

Museum and ASC/Antenna to evaluate the possibility to adopt CHESS at the Matisse 

blockbuster show (“The Oasis of Matisse”,  27 March - 16 August 2015 - 

http://www.stedelijk.nl/en/exhibitions/the-oasis-of-matisse). Contacts took place in 

December 2014 – January 2015 and, although all parties involved recognized that CHESS 

shows a degree of flexibility and an ability to highlight visit experiences at a higher rate than 

existing solutions, a decision not to proceed with the adoption of CHESS was finally taken. 

The current “CHESS technology” is in fact perceived as “CHESS prototype technology” 

and therefore it lacks of the necessary conditions that only an industrialized and stable 

product (with the relevant contour of legal responsibility, technical and commercial 

accountability, service availability etc) can offer. Further analysis and discussions between  

all stakeholders are required for the potential use of CHESS technology at the Stedelijk 

Museum and/or other museums and cultural institutions belonging to the area (Amsterdam 

city and surroundings) where the Amsterdam Smart City living lab and the Amsterdam 

Economic Board operate. 

 

3.2.8 Credits 

The current section 3.2 (Living Lab validation experiment – AMSTERDAM) has been 

compiled based on the Concept Validation Experiment Report received by the Amsterdam 

Smart City (ASC) Living Lab. For the sake of completeness Annex 6 is included (report 

received by the CHESS team – University of Athens which supported the Living Lab in the 

experiment definition and execution). 
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3.3 Living Lab validation experiment – PARIS 

 

3.3.1 Main actors and supporting actors 

In October/November 2014, the Integrative Usage Lab (IUL-LUTIN, a Living Lab located 

at CSI, “La Cité des Sciences et de l’Industrie” in Paris) and its partners performed an 

experiment consisting in the validation of the use of Cooltura (an app made available by 

TAG CLOUD, an FP7 project for developing truly personalised cultural experiences)  in the 

real-life setting offered by CSI, the biggest science museum in Europe. 

The User Acceptance of the proposed technologies, such as the effects on the visitors’ habits 

of information searching and attention strategies as well as overall comprehension and 

learning, was assessed and the evaluation took advantage from the availability of the LUTIN 

Mobile Platform for observation and evaluation of Users Behavior (eye tracking, camera 

goggle, audio video recorders and micro cameras) thus obtaining quantitative and qualitative 

data to refine the solutions and services experienced. 

The results of the trial (hereinafter presented together with conclusions and 

recommendations for future actions) have been extremely interesting and have led to 

consider TAG CLOUD / Cooltura as a bridge able to convey a true information richness to 

visitors augmenting the real experience for CSI visitors (additional information, videos, 

pictures and social media). 

Different zones belonging to the Cité des Sciences et de l’Industrie were accessed by the 

experiment ( “the Geode”, “the Argonaut” and “the Library of sciences and industry”): 

visitors also had the opportunity to be located and discover other activities around 

themselves, booking tickets for exhibitions and sharing their experiences on social networks. 

 

 

Main actors  ( Living Lab +  Museum +  FP7 C.H. project) 

 Integrative Usage Lab (IUL-LUTIN) 

Member of ENoLL (European Network of Living Labs), Integrative Usage Lab (IUL-

LUTIN) is a Living Lab located at “La Cité des Sciences et de l’Industrie” (CSI) in Paris 

which is the biggest science museum in Europe, visited by 3.5 millions people a year who 

are given the opportunity of participating in usage tests of new devices and services, 

including Apps for Museums. 

IUL-LUTIN at the City of Science has primarily been designed as a Living Lab for 

usability: a research and development lab that provides facilities for companies who wish to 

evaluate the usability of new products, services and digital media. LUTIN hosts most of the 

analytical equipment required for assessing innovations: eye tracking devices (Eye Tracking 

Lab), EEG and physiological measures (Physio Lab), a room for observing gaming 

experience and HDTV viewing (Game Room), cameras and recording facilities to observe 

users experience and behavior from different perspectives (Media Lab), in ecological 

settings (Mobility Lab), as well as design facilities (Lutin-Gobelins Ergo-Design Lab). 

LUTIN members are Public Agencies (UNIVERSCIENCE, RISC, Paris-Region Entreprises, 

CAP DIGITAL), Universities (researchers that are from Paris 6, Paris 8, Paris 12 and EPHE 
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University are scientific and professional experts coming from different fields: Ergonomics, 

Cognitive Sciences, Computer Sciences and Information Technologies, Cognitive 

Psychology, Anthropology, Social Sciences) 

Industries (such as Alcatel Lucent Bell Labs, Bertin Technologies, Ecsite, Innovative 

Imaging Solution - I2S, Institute of Information Industry, KTM, Advance, Serious Games, 

Orange Labs, Pertimm, Psa, Playbac, Qwant, Iri Group, Thales, Tomorrowland, Urban, 

Fabric Organisation, Virdual, etc) and People. In addition to the CSI visitors, there are 7500 

persons in the RISC database (Réseau Ile-de-France des Sciences Cognitives), mainly from 

LUTIN participants (Museum visitors) who agreed to give times to science and innovation, 

and regularly participate in series of Living Lab studies. 

LUTIN has a relevant experience in Living Lab projects in Cultural Heritage and in other 

sectors. LUTIN was partner of the APOLLON project (Advanced Pilots of Living Labs 

Operating in Networks) for building a common Living Lab methodology for cross-border 

testing in eMedia and eParticipation domains  and many LUTIN’s projects have links in the 

fields of Media, Communication, Video Games, Education. A number of projects are 

devoted to new technologies in the classroom with teachers and scholars and in the Museum 

with visitors and scientific and/or cultural mediators experimenting how much these new 

devices could be helpful for discovering and for learning. 

Among LUTIN LL Cultural heritage past projects, there were: 

 WEBCSTI (Websites of museums: Scientific and technical culture on the Web) 
http://ocim.revues.org/324 

 HANDS ON! (best Culture Heritage for children) 
http://www.bibliotheque-francophone.org/2009/11/la-biblio-etait-la-cite-des-sciences.html 

 OPEN SCIENCE RESOURCES (OSR : Sharing Resources among Museums) 
http://www.enssib.fr/chantier-mine/openscienceresources-osr 

 CULTURE CLIC (culture Augmented Reality App on mobile application for 

France) 
http://www.cultureclic.fr/ 

 MOBILEARN (Augmented Reality for Informal Learning) 
http://library.ifla.org/903/1/210-djebbari-fr.pdf. 

 CULTE (Cultural Urban Learning Transmedia Experience) 
http://www.agence-nationale-recherche.fr/projet-anr/?tx_lwmsuivibilan_pi2[CODE]=ANR-13-

CORD-0018 

 TOUR GROUP GUIDE (tour group guide and communication between the tourist 

guide and the tour members) 
http://www.esnc.info/index.php?kat=prototyping.html&anzeige=ll_france.html  

 

 Cité des Sciences et de l'Industrie (CSI) 

The City of Science and Industry (“Cité des Sciences et de l’Industrie” - CSI) is located in 

Paris and is is the biggest science museum in Europe, visited by 3.5 millions people a year. 

The exhibition halls cover an area of 30,000 m
2
: both temporary and permanent exhibitions 

are organised around the major themes of science, technology and industry. La Cité des 

sciences et de l'industrie provides the necessary learning tools to better understand the world 

in constant change around us, Each exhibition space is open to all age groups, from junior to 
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senior, from tourists to professionals/researchers or to the simply curious. The Children's 

city “La cité des enfants” and science and technological library “BSI” are designed to 

initiate children to the world of science and technology, to reply to their questions, to 

stimulate their curiosity and awareness, their desire to read and do research 

 

 TAG CLOUD  

The TAG CLOUD project (Technologies lead to Adaptability & lifelong enGagement with 

culture throughout the CLOUD; FP7-600924, http://cordis.europa.eu/project/rcn/ 

106650_en.html: re Annex 2) offers a radically new approach in developing truly 

personalised cultural experiences by seamlessly incorporating cloud-based (non-sensitive) 

information about the habits, preferences and motives of individuals into the digital content 

of a cultural objects (e.g. artefacts, buildings, sites, etc.) and allowing to increase the users' 

interest for cultural heritage giving an active participation in the assignment of the 

importance of a cultural artefact, becoming participants in the creation of their own cultural 

experiences, creating, sharing, and adding information within social media. TAG CLOUD 

plans to add new meaning to cultural digital content by producing adaptive cultural contents 

based on fusion of expert and visitor information. 

The TAG CLOUD project is coordinated by Universidad Politecnica de Madrid (UPM). 
_________ 

http://www.tagcloudproject.eu/ 

Supporting actors 

Universcience 

Universcience was created in 2010 when the Cité des sciences et de l'industrie joined forces 

with the Palais de la découverte. It had one simple yet challenging goal: to inspire as many 

people as possible to be curious about the world around them, encouraging them both to 

marvel at the world of science and to engage in scientific reasoning. 

Created by a ruling of 3 December 2009, the public body of the Palais de la Découverte and 

the Cité des Sciences et de l’Industrie, also known as Universcience from January 2010, is 

an industrial and commercial public body, placed under the joint responsibility of the 

Ministry for Higher Education and Research and the Ministry for Culture and 

Communication. Its creation confirmed the union of the Cité des Sciences et de l'Industrie 

and the Palais de la Découverte and constituted a significant change in the French cultural 

landscape. As well as an alliance between two of the key players in scientific and technical 

culture, the creation of Universcience reflected the desire of the public authorities to respond 

to major social concerns. In a social context marked by the paradox of a worrying lack of 

enthusiasm for scientific studies and careers, while technology becomes ever more 

entrenched in our daily lives, it is essential to reconcile science and technology with our 

culture and our society. Beyond its primary task of making science accessible to all, 

Universcience intends to take on the challenge of communicating and sharing knowledge in 

a more innovative and appealing way. In order to do this, Universcience is committed to 

bringing all aspects of scientific and technical culture to life, including the cultural, 

educational and artistic aspects. The values of discussion and exchange, high standards, 

engagement, inspiration and creativity guide each of its activities. 
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Universcience offers guidance for every citizen, of any age or educational level, in their 

understanding of the world, by decoding the great scientific principles such as technological 

advances. This means providing accurate reference material so that each person can be fully 

engaged and responsible for their own choices.  

The cultural provisions of Universcience were designed in close collaboration with the 

scientific community. They are enhanced by on-site staff at the Cité des Sciences and the 

Palais de la Découverte, and have multiple regional and international provisions, suited to 

different audiences and based around: 

 exhibitions accessible to all 

 conferences, debates, events, publications 

 spaces designed specifically for children (Cité des enfants), services at the Cité des 

métiers and Cité de la santé, and documentary resources from the Science Library 

 experiments with innovative tools at the Fab Lab and the Living Lab 

Beyond its primary goals, Universcience promotes collaboration and innovation within 

scientific culture, particularly through its 3 ESTIM projects (Equal Access to Science, 

Technology, Innovation and Multimedia) supported by Investing in the Future: the ESTIM 

governance programme, the ESTIM digital programme,  the Museum demonstration college 

programme. 

 

3.3.2 Target / users' profiles 

The LUTIN Living Lab concept validation of TAG CLOUD / Cooltura make necessary to 

consider carefully users’ needs and users’ profile in order to come to an assessment on the 

acceptance of a mobile App for museums. 

The use of ICT tools for personalizing the visit is likely to affect the way visitors explore the 

Museum and the way they learn from the Museum contents. How these technologies can 

influence the visitor’s habits and change the Museum Experience is far from being 

understood and clearly assessed. The main work to be done in this respect consists in 

validating the use of the TAG CLOUD tools in real-life settings (museum) and assessing the 

User Acceptance of the proposed technologies. Concerning the Validation activities, it is 

necessary to assess the effects of TAG CLOUD tools on the visitors' habits of information 

searching and attention strategies and on overall comprehension and learning.  

LUTIN is capable of a synergy between a scientific expertise for User Experience researches 

and a framework for user driven innovation about media, learning and museum content. As 

an Academic Lab and Living Lab working on Usability and external R&D activities, LUTIN 

brings together TAG CLOUD Innovation and End Users to individuate users needs and 

evaluate effectiveness and acceptability of new technologies or prototypes. LUTIN has also 

brought to the project its Mobile Platform for observation and evaluation of Users Behavior 

(eye tracking, camera goggle, audio video recorders and micro cameras). Thus quantitative 

data correspond to behavioral data about using the app while qualitative data correspond to 

appreciation, ideas about innovation, criticisms and recommendations of visitors to refine 

the solutions and services experienced. 

Criteria for users’ inclusion were to be there for the museum scientific and technical objects, 

not knowing the places to visit (that were mainly outdoor objects of the Museum); to use 
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smartphones or tablets, and to be asked at random to participate in the study that was said to 

be about a new type of experience while visiting the museum and with the use of a 

Smartphone or tablet. With these criteria, regular visitors of CSI (n=12; mean age: 31, 7 y) 

were recruited as participants for using Cooltura in addition of usability experts (n=5) .  

Regular visitors were regular visitors for the CSI services: Library, Fablab, Living lab (n=6), 

but also for exhibitions (n=6), young adults (n=8), males (n=9), with family (n=2). 

Usability experts were CSI (n=1) and LUTIN members (n=4) that agree to expertise the 

App. 

 

3.3.3 Concept validation experiment – design 

Concept validation activities of the experiment run at Cité des Sciences et de l'Industrie by 

IUL-LUTIN Living Lab and by Universcience were focused on COOLTURA, a Platform 

and App created within the frame of the TAG CLOUD project and described at the project 

website (www.tagcloudproject.eu/?page_id=286&paged=2) as follows: 

Following a User-Centered Design (UCD) 

methodology, the TAG CLOUD project has placed 

the user at the centre of developments and follows 

an iterative design cycle which serves to feedback 

the design, development, improvement and 

optimisation of its COOLTURA Platform and App. 

 The COOLTURA Platform will be an open data 

oriented platform that will enable scalable 

services for cultural engagement; which will be 

tested, piloted and firstly exploited with the 

COOLTURA App at TAG CLOUD three pilot 

sites. The COOLTURA platform has a data 

management layer that allows content curation 

and harvesting, as well as an intelligent layer has 

the ability to abstract complex data and cultural 

consumption processes, and transforms them 

into content and processes that aim to be more 

consumable and manageable by the cultural 

visitors. The COOLTURA platform processes the 

content to be sent to and seen in the 

COOLTURA App in a personalized and adaptive 

way. 

 The COOLTURA App access the cultural 

content processed in the COOLTURA platform. 

The COOLTURA app will allow visualizing the cultural content in mobile devices (such 

smartphones or tablets) through cultural itineraries, routes, allowing exploration of cultural objects 

through augmented reality, games or sharing your cultural experience through social networks 
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TAG CLOUD, and Cooltura app specifically, aims at generating lifelong engagement with 

cultural heritage through social media, augmented reality and storytelling applications to 

increase the active participation of general public in cultural events and experiences, by 

inviting them to become participants in their own cultural experiences, contributing with 

new content, opinions, as well as sharing information with other people and heritage 

institutions, curators and researchers in the cultural area before, during and after the visit. 

The design of the concept validation experiment was based on the following steps with 

regard to the procedure and data collection 

1) installing QR codes for each target object: the installation 

occurred in a context already prepared to this additions since 

C.H. projects preliminarily carried out at the Cité des Sciences 

et de l'Industrie (as shown in the picture aside) were required to 

make available an infrastructure based on QR codes as well 

2) analysis of what, where and how to collect data coming to 

the definition of two visitors’ data collecting modalities as 

specified by two different COOLTURA experim-ental settings: 

 experimental setting #1 

flashing and having COOLTURA content in the context 

of the museum object (seeing both): to observe how 

content can be matched to object 

 experimental setting #2 

going from one place to another place wearing eye-

tracking glasses: to observe how the smartphone with COOLTURA can be used in 

the context of visiting the CSI. 

3) collecting in both cases what do people like (convenient) and dislike (not convenient) and 

above all recommendations and innovative ideas.  

The experiment design was focused in assessing the User Acceptance and in maximizing the 

chances for users of the Cité des Sciences et de l’Industrie (longstanding visitors as well as 

one shot visitors) to get a lifelong engagement with cultural heritage, evolving from passive 

cultural fruition to active participation and cultural experiences sharing. Assessing / 

validating the use of Cooltura (and of TAG CLOUD tools in general) in the CSI real-life 

settings (museum) and considering the effects of TAGCLOUD tools on visitors' habits made 

necessary an overall comprehension and learning of the following points: 

 testing TAGCLOUD, as well as filling content 

 checking functions and the how-it-works  

 recruiting regular CSI visitors as participants 

 observing visitors using the TAGCLOUD services  

 having visitors (longstanding as well as one shot) providing appreciation, ideas about 

innovation, criticisms and recommendations 

 preparing a detailed Cooltura interaction map of navigation (see following pages) 

The whole method is shown on Annex 7 for the COOLTURA protocol and on Annex 8 for 

the questionnaire. 
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3.3.4 Concept validation experiment – execution 

The first COOLTURA demo versions have been being tested at TAG CLOUD pilot sites 

(Alhambra of Granada, Spain; Barber Institute of Fine Arts, UK; Sor Trondelag, Norway). 

Based on the MoU signed between eCultValue and TAG CLOUD, the validation experiment 

performed by IUL-LUTIN at at the Cité des Sciences et de l'Industrie has been the first 

COOLTURA experiment executed outside TAG CLOUD consortium (see next page). 

The running of the experiment was done as expected and described in the previous 

paragraph (Concept validation experiment – design) according to some key questions that 

proofed to be a useful checklist in order to guarantee the experiment success: 

1. Are LL participants able to identify the elements of interaction? 

2. Are they able to understand their function? 

3. Understand how to interact with? 

4. Users do they encounter difficulties in the menu navigation? 

5. Are the answers offered by the application in line with user expectations? Or are they 

rather confusing or unpleasant? 

6. What do they find to be particularly satisfactory or to be very disappointing? Why are 

the functions they would use the most? The least? 

7. Under what conditions and in what circumstances they would consider using 

Cooltura? 

Materials for Test Support were 

1. The Cooltura app 

2. The "Barcode Scanner" app 

3. Smartphone Samsung Galaxy S5 tablet 5.1 inch (12.7 centimeter) screen diagonal 

diagonal 

4. Three QR-codes 

5. The recording and measurement equipment:  

a. Eye-Tracking Glasses (recording of fixations and eye movements) 

b. Camera Scene / GoPro (user behavior) 

c. Questionnaire and interview procedure (profile, collection of opinions and of 

feelings of the user) 

Recorded variables were 

1. interaction 

a. with menus 

b. with navigation 

c. Perception of interactive elements 

2. Ergonomics 

a. Eye fixation on text 

b. Eye fixation on icons 

3. feelings 

a. while using Cooltura 

b. after using Cooltura 
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The information got on Living Lab participants were 

1. age, gender, profession 

2. the use of technology  

3. smartphones specifically 

4. frequency of visits to museums 

5. the use of museum guides (printed, human guide, audio, apps) 

The phases of the whole procedure were 

- Phase 1: Welcoming  

  welcoming at the Museum of Science and Industry 

  the application is presented as an interactive medium to explore several sites (Geode, 

BSI, Argonaut) 

  visitors are encouraged to freely explore the application 

- Phase 2: Preparing 

  completing a questionnaire on user's profile (Smartphone, Museum) 

  installation and calibration of equipment (camera, mobile eye tracker) 

- Phase 3: Tasking 

  the visitor must search for the three sites 

  scan the QR code 

  discover the site information 

 

The test stopped when the participant-visitor found all of the information on the site while 

visiting the museum. 
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3.3.5 Concept validation experiment – results 

The purpose of the LL study of Cooltura was the understanding how museum visitors are 

using the application to visit three sites in the City of Science and Industry (the Geode, 

Scientific Library and the Argonaut) by evaluating the application in its ability to 

disseminate content: Do visitors read the texts? What are their perception of QR codes?  Is 

their navigation satisfactory? What about their user experience? 

To do so, the dimensions of the analysis were 

 their path within the application 

 their favorite functions  and their neglected functions 

 their understanding of these functions. 

The data were about: 

 Project Architecture 

 Navigation / ergonomics 

 Features 

 The proposed interactions with the museum 

 Strengths / weaknesses (advantages & disadvantages) 

Finally, participants were using the Cooltura App with (n=5) or without eye tracking 

devices, having then open questions (n=6) or on line questionnaires (n=6). 

Results from experts 

Results were that experts found that the structure of the App was a little too complex and 

could be made simpler.  The fact that the QR-code function for instance was not attached to 

the main screen was found uncomfortable. They all recommended having all of the 

functions always accessible. 

Results from users – visitors participants 

Results with visitors were that  

(i) They all appreciate the graphical design of the interface: simple, enjoyable, readable 

and nice, 

(ii) 75 % do appreciate navigating with Cooltura 

(iii) All of them find easy to use QR-code 

(iv) 25 % find difficult to look for QR-Code while visiting the museum 

(v) Half of them would like to have the App for their next visit 

(vi) Half of them would pay the App if included in a ticket price 
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Results from users – visitors participants wearing eye-tracking glasses  

Participants were wearing eye-tracking glasses while visiting the museum, searching for 

QR-code to flash in order to get the content. The eye-tracking device allows understanding 

the process of using Cooltura: (Phase 1) searching for Q-R Code in the environment, 

(Phase 2) flashing, (Phase 3) getting the content in the content of the museum object. 

There were results according to each of the 3 phases.  

Phase 1: The participants knew that there were QR-Code for some of the museum objects 

and were searching around it where they could find the corresponding QR-code. 

The sight scan path of the participants show that they were looking at places 

where the QR-Code could be located in a goal-directed search, but not paying 

attention to other things, although interesting and this was time consuming, 

attention consuming with sometimes some mental workload. 

This was the most problematic phase according to eye movements recording. 

Participants that were looking at their own eyes movements recording were 

complaining of this difficult task. They recommend that instead of searching for a 

QR-Code, it would be more convenient to discover it! : “When you walk and see a 

QR-Code then you flash it!” and QR Code could have a specific indication for 

identification in the environment: a large colored pictogram. 

Eye-tracking participants found that installing QR-code and pictograms in the 

environment of the museum was of poor aesthetic. They reminded having this 

feeling in the real situation while they were viewing their own eye-tracking 

recording. Some of them (3) were asking why QR-code is needed since the 

Museum objects are geo-located! : “When you walk, the App (cooltura) could 

inform you that it has some information about closed objects. Thus you at the 

screen and you decide if you are interested or not”. One participant said that if 

there are many museum objects, there could have some filters made from your 

personal interest”. 

Phase 2: When they found a QR-code, participants had to flash it. In fact they always were 

in the last search-find state. Record of sight scan path shows that it took some 

times to go to the flash command and sometimes with errors. 

As other participants, they recommend not having to search for the QR-code 

command on the Cooltura interface. 

Phase 3: Eye-tracking recording indicates two types of strategy. Some content texts were 

read wholly before exploring and discovering the target objects while with some 

other contents were partly read before exploring and discovering the target 

objects. 

While viewing their sight scan path recording, participants said that 

- There could have specific text for specific parts of the museum object. The 

texts should be more precise: “we don’t need general information we could 

find everywhere but the information we need” 

- The pictures could be displayed according to the viewing point of view and 

with some augmented reality information for naming parts of the museum 

objects  
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3.3.6 Dissemination activities 

In addition to the web-posts shown with screenshots in the previous pages of the present 

report, the TAG CLOUD project website hosts an event section with a rich calendar of 

events where the eCultValue experiment run at the Cité des Sciences et de l’Industrie can be 

shown to cultural professional operators and duly disseminated: as of now (agenda to be 

furtherly extended), the 2015 calendar includes events such as DSAI 2015 (January 2015), 

Museums and the Web 2015 (April 2015), MuseumNext 2015 (April 2015), Digital Heritage 

2015 (October 2015). In all these events the presentation of the three official TAG CLOUD 

pilot sites (the Monumental Complex of Alhambra of Granada, in Spain; the Barber Institute 

of Fine Arts, in United Kingdom; the County of South Trondelag, in Norway) is supposed to 

be integrated by the presentation of the eCultValue / IUL-LUTIN experiment outlining the 

advantages derived from having used a Living Lab approach. 

The IUL-LUTIN website (www.lutin-userlab.fr) too gives visibility  to the Cité des Sciences 

et de l’Industrie COOLTURA / TAG CLOUD experiment: a post (“eCultValue : le LUTIN 

choisi pour évaluer l’application Cooltura”) has been published on the homepage 

(http://www.lutin-userlab .fr/site/accueil/). 

The two first eCultValue concept validation experiments dissemination events, both held at 

the beginning of December 2014 (ESoCE-Net iForum 2014 on December 1
st 

in Rome and 

the eCult Winter Stage on December 8
th

 - 9
th

 in Athens), were both attended by the CSI 

experiment team. 

Mr Charles Tijus (IUL-LUTIN) and Mr Elhadi Djebbari (Universcience / Cité des Sciences 

et de l’Industrie) presented the preliminary experiment results at the ESoCE-Net iForum 

2014: in Rome they also shown a film (‘Cooltura_experience.mp4’ with a duration of 4 

minutes) that shows first images taken during tour with visitors equipped with COOLTURA 

on their mobile devices and after an interview with Mr Elhadi Djebbari who highlights the 

main advantages of the TAG CLOUD innovative approach. 
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At the Dec 1
st
 Rome event, Ms Silvia de los Ríos Pérez (TAG CLOUD / Universidad 

Politecnica de Madrid) presented the highlights of the experiment executed by IUL-LUTIN 

at Cité des Sciences et de l’Industrie and, one week later in Athens, within the “Significant 

European funded efforts - Focus: User Interaction, Cloud Computing” session she gave “The 

TAG CLOUD project: technologies lead to adaptability & lifelong engagement with culture 

throughout the cloud” presentation showing how COOLTURA turned out to be a success 

story for the Paris concept validation experiment. 

 

 

Because LUTIN was participating in two main scientific and cultural events in the Cité des 

Sciences et de l’Industrie (CSI), the Cooltura App was introduced to the public of the CSI 

  

(1) within the 2 weeks dedicated to videogames 

http://www.cite-sciences.fr/fr/au-programme/expos-temporaires/jeuvideo-

lexpo/programmation/homo-numericus-ludens/#.VKmPvKbGJfY 

 

(2) in the context of eye-tracking of reading in mobility 

http://www.cite-sciences.fr/fr/au-programme/lieux-

ressources/bibliotheque/evenements/le-cerveau-se-livre-a-la-bibliotheque/le-cerveau-

dans-tous-ses-etats/ 

 

On this occasion, the short interview of Elhadi Djebbari (already mentioned before) was 

displayed to the public.These are the interview highlights: 

Interviewing Elhadi Djebbari, Head of the Information and Technology Service of the 
Library of the Museum of Science and Industry 

Elhadi Djebbari, how important are mobile technologies in museums? 

Digital devices are very important in the context of learning because they allow guidance and 
support for visitors who want to know and discover about things we present. They provide 
visitors who use these devices an enhanced experience: they are geolocated, they have 
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further information on the exhibition. This enriches the visit and is really adding and additional 
value to the user experience. 

How important are applications such as Cooltura? 

Cooltura may fall within the scope of applications that can be used to guide and enrich the 
visit with augmented reality, information acquired from social networks. This can be a very 
useful tool for the visitor, but also in the workshop setting or organized tours. 

3.3.7 Dissemination activities within the frame of the eCultValue/TAG CLOUD 

MoU  

 

 

 

 

 

 

 

 

Some parts of the paragraph are not 

included in the present modified  

version of the original document 

 

 

 

 

 

 

 

 

 

Another specific factor suggesting to come to a Memorandum of Understanding between 

eCultValue and TAG CLOUD was the highly time-wise compatible schedule for 

dissemination activities, included a prestigeous participation at HCI International 2015 (the 

17
th

 International Conference on Human-Computer Interaction, August 2
nd

 – 7
th

 2015, Los 
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Angeles, USA). 

A paper centered on the CSI validation experiment (title “Living Lab concept validation 

experiment to experience COOLTURA in the Cité des Science et de l’Industrie”; main 

author: Silvia de los Rios / Universidad Politecnica de Madrid; co-authors: Maria 

Fernanda Cabrera-Umpierrez, Maria Teresa Arredondo, Miguel Paramo / Universidad 

Politecnica de Madrid, Charles Tijus / Integrative User Lab – IUL Lutin, Elhadi Djebbari / 

Universcience  Cité des Sciences et de l'Industrie, Federico Mussano, Roberto Santoro / 

ESoCE-Net) was presented and in March 2015 the HCI International 2015 Scientific 

Committee decided to accept the paper. The “Living Lab concept validation experiment to 

experience COOLTURA in the Cité des Science et de l’Industrie” paper has been accepted 

for presentation at HCI International 2015 and for publication in the Conference 

Proceedings that will be published by Springer in a multi-volume set. Papers will appear in 

volumes of the LNCS and LNAI series, indexed by ISI Citation Index, EI Engineering 

Index, ACM Digital Library, etc. All HCI International 2015 Conference participants will 

receive in their registration bags the Conference Proceedings in DVD format. Paper abstract 

and keywords are reported below: 

 Abstract 

Culture is everywhere; it is part of all citizens, of our past, our roots, our present and key 

asset for our future. Technology is a good driver to present and allow access to cultural 

heritage. Within the European FP7 project eCultValue, an open call was launched which 

allowed the IUL-LUTIN Living Lab to make an experiment using COOLTURA, outcome 

from the also European FP7 project TAG CLOUD, in the Cité des Sciences et de l’Industrie 

(CSI) of Paris (France). This paper presents such experiment as well as the interesting results 

extracted from the participants’ feedback. 

 Keywords 

app, cultural heritage, user experience, engagement, augmented re-ality, storytelling, social 

media, COOLTURA, CSI. 

 

3.3.8 Conclusions & recommendations 

The concept validation experiment was of interest for both CSI and for LUTIN: since 

Mobile Applications for the Museum is an important topic, CSI and LUTIN plan to organize 

a Workshop about the making of Mobile Application for the Museum. 

Visitors that were participants of the experiment provided recommendations: 

(1) Improve the HOME screen to better indicate what Cooltura is about 

(2) Have more explanation of the application 

(3) Have shortcuts to use the QR codes functions 

(4) Have less menus 

(5) Provide more support to users (pop up) 

(6) Provide a map of the App content 

(7) Provide a Map of where are the museum objects and the displayed tags 
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(8) Do not hide functions (QR-codes) 

(9) Have other games 

(10) Have a Customized Geo-location (eg via a pop-up icon) 

(11) Provide information on the possibility of making one’s own QR code to scan  

(12) Have the opportunity to visit or follow a preconceived path designed by a visitor, or 

a guide 

(13) Be able to use a "swipe" effect to switch between sites 

(14) Have a return icon (for iOS) 

(15) Have more intuitive icons 

(16) Have geo-location icons  

 

They were also designing the future of the Cooltura App: 

“When you walk, the App (cooltura) could inform you that it has some information 

about closed objects. Thus you at the screen and you decide if you are interested or not”. 

One participant said that if there are many museum objects, there could have some 

filters made from your personal interest”. “The pictures could be displayed according to 

the viewing point of view and with some augmented reality information for naming 

parts of the museum objects”. 

 

As a conclusion, there is evidence that from both experimental settings, as previously 

defined in the “Concept validation experiment – design” paragraph, relevant insights have 

been achieved: in particular the experimental setting #2 and its results (based on wearing 

eye-tracking glasses) confirm the advantage to use platforms and apps like COOLTURA 

considering the change in visitors' habits and cultural heritage comprehension mechanisms 

derived from attention strategies supported by the combination of ingredients such as 

augmented reality, games and social networks. How to dimension the weight of these single 

ingredients in order to reach the maximum success among museum visitors and the 

maximum impact in museum policies is not a trivial task and it would require a complex 

analysis (creation of models, definition of metrics and of key performance indicators, 

evaluation of innovative modalities in stakeholders’ involvement, just to mention the main 

aspects) that is beyond the scope of the eCultValue concept validation experiment run at the 

Cité des Sciences et de l’Industrie. Nevertheless the outcomes received from such an 

experiment were undoubtedly rich in elements that a desk analysis (or an extrapolation of 

data from partial experiments or the execution of trials outside of a Living Lab genuine 

approach) would not have generated and therefore, within the frame of the Memorandum of 

Understanding signed between eCultValue and TAG CLOUD (as explained at par.3.3.7 

“Dissemination activities within the frame of the eCultValue/TAG CLOUD MoU”) it was 

agreed to present at HCI International 2015 (the 17
th

 International Conference on Human-

Computer Interaction). 

 



 

eCultValue – Valorisation of EU project results in the area of access to 
cultural content 

Project N. 601114 

D.2.2B – Report on Living Lab experiences Date 31/03/2015 

 

eCultValue Consortium Dissemination: Public 50/104 

 

3.3.9 Credits 

The current section 3.3 (Living Lab validation experiment – PARIS) has been compiled 

based on the Concept Validation Experiment Report received by the Integrative Usage Lab 

(IUL-LUTIN). The IUL-LUTIN team was coordinated by Charles Tijus (together with 

Elhadi Djebbari, Universcience –  Cité des Sciences et de l’Industrie) and included Hamid 

Bessaa, Marie Rougeaux, Manon Vincent, Jonathan Redet, Sébastien Poitrenaud. Comments 

from the TAG CLOUD project (Ms Silvia de los Ríos Pérez) were also received. 
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3.4 Living Lab validation experiment – SOFIA 

This report outlines the main activities of the Digital Spaces Living Lab (DSLL) and other 

partners involved in the preparation and execution of the trial of the Loupe at the National 

Museum of History in Sofia, Bulgaria in October and November 2014. The results of the 

trial are presented together with conclusions and recommendations for future actions. 

The first prototype of the Loupe was designed and made by a team from Waag Society 

(http://waag.org/en) in Amsterdam for the meSch project (http://mesch-project.eu). The 

Loupe is a new interactive tool which allows museum visitors to explore artefacts and learn 

stories behind museum pieces and collections.  

The main goals DSLL had in the Loupe Trial Project were to: 

• improve the Loupe in terms of design, functionality, and usability 

• trial the Loupe with school children in an living lab validation experiment at NMH 

• start a broader discussion how to design and make devices and apps as the Loupe, and test 

and use them in museums and art galleries around the world 

The ultimate goal of this project was the further development of the Loupe and other 

interactive and innovative heritage tools and apps and their use in museums and art galleries. 

 

3.4.1 Main actors and supporting actors 

 

Main actors  ( Living Lab +  Museum +  FP7 C.H. project) 

 Digital Spaces Living Lab (DSLL) 

The Digital Spaces Living Lab (DSLL) was founded in 2008 in Sofia, Bulgaria, to support 

industrial and academic partners working in the field of new digital media technologies, 

location-based services (LBS), cultural heritage (CH), and smart cities. DSLL 

(http://www.digitalspaces.info) provides a creative environment for research and innovation, 

as well as new forms of direct user involvement in the innovation process. It aims to 

establish links between business enterprises, media partners, academia and citizens to ensure 

the successful collaboration between all these parties. DSLL is a member of the European 

Network of Living Labs (ENoLL) since 2008. The living lab is managed by Digital Spaces 

Living Lab Ltd and comprises all members of the DSLL Partnership - currently 11 SMEs 

and 2 Research Centres from 5 different countries4. Members of DSLL have developed 

many innovative services. 

DSLL and members of the DSLL Partnership have conducted living lab experiments and 

initiated and completed several successful projects in the cultural heritage domain in the past 

which include studying how gallery visitors navigate gallery spaces using gaze-tracking and 

wall mounted video cameras for remote attention estimation (trials conducted by DSLL, 

Attentive Displays and the University of Bristol, UK), the Contemporary Urban 

Archaeology project by Transformatori Association (a DSLL member) for mapping existing 

cultural centres and spaces located within the boundaries of the Sofia Municipality, 

Bulgariana (a technical aggregator to Europeana and a community for preservation and 

presentation of Bulgarian cultural heritage around the world: Mozaika, a DSLL member, is 

one of the founders of Bulgariana). 
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DSLL members in other countries (ITI, CERTH in Greece; Vamos in Germany) has been 

active in many digital culture projects as well. 

 National Museum of History (NMH) 

The National Museum of History (NMH) is the national treasury of the Republic of 

Bulgaria, a depository of relics with international importance and one of the largest 

museums of history on the Balkan Peninsula. The museum discovers, preserves, restores, 

exhibits and popularises archaeological and historical materials related to Bulgarian history 

in the context of European heritage for the period between the 5th millennium BC to 

contemporary time. It preserves more than 650 000 cultural monuments and an enormous 

historical archive. The objects can be linked to seven large European civilisations, which left 

their mark on the Bulgarian lands (prehistorical, Ancient Greek, Thracian, Roman, 

Byzantine, Bulgarian and Ottoman civilisations). NMH is perhaps the most visited museum 

in Bulgaria with 150,000 visitors per annum. 

NMH is one of the consortium members of the ‘Eurovision – Museums exhibiting Europe’ 

(EMEE), a project (2012-2016) that develops innovative and creative concepts (tools) to 

realize the ‘change of perspective’ as the key to ‘Europeanisation’ of museum work.  

 meSch  

The meSch project (Material EncounterS with digital Cultural Heritage; FP7-600851, 

http://cordis.europa.eu/project/rcn/106846_en.html: re Annex 2) has the goal of designing, 

developing and deploying tools for the creation of tangible interactive experiences that 

connect the physical dimension of museums and exhibitions with relevant digital cross-

media information in novel ways. The meSch approach is grounded on principles of co-

design: the participation of designers, developers and stake-holders into the process of 

creation and evaluation as equal partners, and on a Do-It-Yourself philosophy of making and 

experimenting.  

The meSch project is coordinated by Sheffield Hallam University: the project member Waag 

(Stichting Waag Society, an Institute for Art, Science and Technology in The Netherlands 

that develops technology for social innovation) has partnered DSLL and eCultValue in the 

concept validation experiment run at the National Museum of History in Sofia. 

Waag developed the Loupe (and ran the first evaluations at the Dutch Botanical Gardens and 

at the Allard Pierson Museum in Amsterdam) also as an initial proposal to heritage 

professionals to start thinking about new storytelling solutions in their museum. The 

metaphor of a loupe, a magnifying glass, puts the visitor in an active, explorative role during 

the museum visit. The Loupe brings objects to life with images, overlays, animations and the 

magnifying function to show more detail, making things visible that are normally not visible 

to the visitor, like the inside of a closed object, or the daily context of a historic collection.  
_________ 

http://mesch-project.eu/ 

Supporting actors 

Smart Fab Lab (SFL) 

In the end of 2013 Digital Spaces Living Lab, together with Transformatori Association 



 

eCultValue – Valorisation of EU project results in the area of access to 
cultural content 

Project N. 601114 

D.2.2B – Report on Living Lab experiences Date 31/03/2015 

 

eCultValue Consortium Dissemination: Public 53/104 

 

(http://transformatori.net) – a group of young Bulgarian architects, and several private 

investors, founded Smart Fab Lab (http://www.smartfablab.org) in Sofia – the first digital 

fabrication lab in Bulgaria. Smart Fab Lab (SFL) is based in the Laboratory for Urban 

Design, which is a working space at the University of Architecture, Civil Engineering and 

Geodesy in Sofia. The tree main themes Smart Fab Lab is focused on are Smart cities (smart 

cities, smart buildings, smart architecture, smart transformations of public spaces), Smart 

objects (smart sensors, wearable devices/sensors, smart objects, smart mobile device 

accessories, smart clothing and accessories, the Internet of Things), Smart mobile apps for 

design and manufacturing (mobile apps for 3D and collaborative design and personal 

manufacturing, mobile device accessories). 

Smart Fab Lab has become the place in Sofia where an active and fast growing community 

of makers, architects, designers, engineers, students, and kids, meet to make prototypes, 

objects, and products such as wearables, games, furniture, models, drones, (half)bikes, 3D 

printers, interactive installations, etc. 

Imagga 

Imagga Technologies is a leading developer and provider of image recognition and 

understanding technologies. Imagga (http://imagga.com) is an Image Recognition Platform-

as-a-Service providing Image Tagging APIs for developers and businesses to build scalable 

and monetizable image intensive apps in the cloud. Imagga has been one of the most active 

DSLL Partnership members.  

Attentive Displays 

Attentive Displays (http://www.attentivedisplays.com) is a leading provider of consultancy 

and software development services in the field of attentive displays, eye-tracking based 

systems, wearable cameras, and data and information visualisation solutions. Attentive 

Displays is one of the founding members of the DSLL Partnership.  

 

3.4.2 Target / users' profiles 

DSLL and partners involved four main communities in the validation experiment of the 

Loupe at NMH and the workshops we organised: 

 School Children and their Teachers 

 Industrial Designers and Мakers of Smart Devices 

 Museums Specialists and Staff 

 SMEs and Startup Companies 

School Children and their Teachers 

Since one of the main goals of introducing game-based learning and exploration in museums 

is to attract more young visitors to museums and show them the museums’ collections in an 

interactive, engaging and fun way, the prime group involved in this project was school 

children. 

NMH is one of the most visited museums in Bulgaria in terms of school children. There are 
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regular scheduled visits by schools from Sofia and the whole of the country throughout the 

whole year. NMH has special school programmes targeted to different age groups of school 

visitors: (a) ‘First steps in the museum’ (for pre-school children); (b) ‘Once upon a time’ 

(for Year 1 and 2); (c) ‘Our glorious past’ (for Year 3 and 4); (d) ‘A look in the past’ (Years 

5-7); and (e) ‘From ancient to modern times’ (Years 8-11). The museum has also a kids 

centre where various hand-on workshops are organized for school groups and individual 

young visitors. 

During the validation trials on 18, 19 and 20 November 2014, 43 children in total came to 

the museum. They were all aged 11 and 12, i.e. Year 5 and Year 6, from the same school in 

Sofia not far away from NMH. Each group of school children was accompanied by their 

teacher. Teachers did not participate in the trials. The museum visit was part of the ‘A look 

in the past’ programme of NMH. 

Several school children from different schools, who didn’t participate in the trial at NMH, 

took part in the brainstorming meeting how to improve the Loupe organised at SFL and 

shared their views of the loupe with professional designers and makers. DSLL has extensive 

experience in organising workshops with kids and the use of new technologies and devices. 

KidsLab (http://www.digitalspaces.info/kidslab/kidslab-en.html) was created by DSLL in 

the spring of 2012 to be the place where children can touch, explore and learn more about 

new cutting-edge computing, communications, design and digital fabrication technologies 

and gadgets. Children can experience these technologies and gadgets in specially designed 

physical and digital spaces by playing with them and having fun. Over the last two years 

KidsLab@DSLL has organised a series of very successful workshops in Sofia and Plovdiv 

where kids could construct and play with robots, read e-books, make a wooden toy or a 

kaleidoscope, design and make foldable 3D toys from cardboard, build electronic gadgets 

etc. The director of KidsLab@DSLL was involved throughout the whole Loupe project in 

both the preparation of the trial in the NMH (composing a story that is suitable and 

interesting for school children aged 11 and 12, brainstorming of Loupe improvements, etc.) 

and in conducting the trials on 18-20 November 2014.  

Industrial Designers and Мakers of Smart Devices 

There is already a sizeable and very active community of (industrial) designers, makers and 

engineers using Smart Fab Lab and its facilities to make various things there such as 

wearables, gadgets, games, furniture, architectural models, drones, (half)bikes, 3D printers, 

interactive installations, etc. 

DSLL and SFL invited some of the top industrial designers in Bulgaria and several 

experienced makers to brainstorm how the Loupe could be further improved prior to the 

trials at NMH. 

Museums Specialists and Staff 

NMH has a large network of museum curators, researchers and other specialists who work 

for and with the museum. They also often organize workshops for such museum staff, the 

most recent being the “Making Europe visible” workshop in August 2014. DSLL (via 

KidsLab@DSLL) has good connections to the My Museum Foundation, which actively 
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develops and promotes educational programmes and activities in museums and art galleries 

in Bulgaria, and the informal Kids Circle group, including most museums in Bulgaria that 

offer special activities for children. All these channels were used to invite museum 

specialists to the Workshop on New Digital Technologies, Apps and Tools for Museums and 

Galleries at NMH following the validation trials of the Loupe and to collect feedback and 

suggestions from this community about the usefulness of such wearable devices in museums 

and how they can be best used to explore museum exhibits and artefacts. More than 25 

museum experts from museum all around Bulgaria attended this workshop co-organised by 

DSLL and NMH.  

SMEs and Startup Companies 

Several companies have taken part in this project. Two industry members of the DSLL 

Partnership, i.e. Imagga and Attentive Displays, took very active part in the preparation of 

the trials. Imagga’s ColorExtract and Auto-keyword.me mobile app demos (developed in 

Bulgaria) and the TagStory mobile app (developed in Norway), were showcased during the 

workshop at the NHM. How these apps could be embedded in physical wearable devices 

and used in museum settings was discussed during the workshops at NHM and Smart Fab 

Lab. Several other makers from startup companies which develop and sell wearable devices 

and gadgets, which could be used in museums and art galleries, have also been invited to the 

meeting at SFL and the NMH workshop. 

 

3.4.3 Concept validation experiment – design 

The design of the Loupe trial at NMH largely followed the main steps outlined in the 

proposal DSLL wrote and submitted for this project. 

In the initial preparatory phase the blueprint of the original Loupe was obtained from Waag 

together with the original source code of the Loupe software. The Vuforia software library 

was installed on an iMac Air and used for modifications and configuration of the Loupe 

code prior to installing the modified app on an iPhone 4s and an iPad 3. The source code of 

the Loupe software, while generally working well, was not well documented and many 

things like content and overlay file names and paths, etc. were hard coded. Thus, significant 

effort was needed to modify the original source code and adapt the app to work with the new 

content and story for the NMH trial. 

Following extensive consultations with the NMH deputy director Assoc Prof Tzvetana 

Kyoseva, Mr Gavrail Lazov and other museum staff, in October 2014, it was agreed that the 

Loupe trials had to be carried out in Hall 2 of the museum, where the Ancient Thracian 

culture and art exhibits are hosted (Thrace during the Ancient times – 6th – 1st century BC – 

6th C AD). An initial set of 14 exhibits was selected and numerous photographs from 

multiple viewpoints around each chosen exhibit were taken. This set was then reduced to 8 

objects around which the story of the ‘Thracians as warriors and hunters’ was composed by 

Mrs Albena Topalova of KidsLab@DSLL, based on information provided by the museum 

(mainly by Mr Gavrail Lazov) and other sources, such as Bulgariana/Europeana.  

Next pages show details on the above mentioned ‘Thracians as warriors and hunters’ story 

and the forms prepared for the experiment evaluation (one form to be used by DSLL staff as 

objects’ checklist, another form as a questionnaire given to each trial participant). 
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N° Name of Exhibit Story Screens Related to This Exhibit 

3 Thracian Helmet   

Thracian type helmet 
4 c. BC 

It has a forward-pointing peak 
and resembles the shape  
of the leather cap worn 
by the Thracian people. 

 

Success in war 
was often symbolised 
by the winged 
goddes of victory 
Nike. 
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Checklist of Objects Used during the Trial at NMH  

The following checklist was used by DSLL staff for recording 

observations for the object finding and matching, interaction 

with the Loupe and navigation of the museum space. 

 

Name: ……………..……… Surname: ……...……………… 

Age: ….…… Sex: ….…… Class: ….…… 

Date: ………..…   Time: ..……………… 

The Thracians – Warriors and Hunters 

List of Exhibits in Hall 2 of the NMH 

 Name of 
Exhibit 

Object Found 
and Matched 

Content 
Read 

Comments 
by DSLL 

1 Horseman    

2 Curved Knives    

3 Thracian Helmet    

4 Gold Earring    

5 Greave (Knemis)    

6 Horse Decoration    

7 Silver Jug    

8 Stamp (Bronze 
Anvil) 

   

  

Trial at NMH Questionnaire  

Questionnaire was given to each participant in the trial at NMH. 

Name: ……………..…..…… Surname: …..…...……………..… 

Age: ….…… Sex: ….…… Class: ….… Date: ….… Time: ….…  

Questions following the loupe trial 

  Question Answer Comments 

I.
 A

b
o

u
t 

th
e 

L
o

u
p

e 

1 What was your initial reaction when you took the 
loupe? 

  

2 Is the loupe easy or difficult to use?   

3 What do you like about the loupe?   

4 What do you dislike about the loupe?   

5 How would you improve the loupe and the way it is 
used? 

  

6 There is a mobile phone hidden in the loupe. Would 
you rather use the mobile phone or as it is, i.e. hidden 
in the wooden casing? 

  

7 Is it better to carry the loupe on you in the museum 
and to discover different artefacts in it or to have such 
a loupe attached to each of the star exhibits in the 
museum? 

  

8 What other interactive tools and games similar to the 
loupe would you like to see in museums? 

  

II
. 

W
h

at
 d

id
 y

o
u

 

le
ar

n
 t

o
d

ay
?

 

9 Thrace was called the land of which God?   

10 How was the Thracian shield called?   

11 What is exhibited right of the curved knives in the 
same showcase? 

  

12 Do you remember some of the animals depicted on 
the matrix from Gurchinovo, Turgovishte region? 
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The target group of school children from Year 5 and Year 6 from school groups visiting the 

museum as part of the museum educational programme with schools was defined and dates 

for the trials in November were agreed. Finally, NMH proposed to be co-organiser of the 

planned workshop in the museum following the trials in late November and to invite 

museum specialists (colleagues from other museums in Bulgaria) to take part in it. The 

NMH staff have been very supportive throughout the whole project. 

The photos of the various exhibits were taken with both an Olympus DSLR camera and with 

an iPhone 4s which was used during the trial. Our scene recognition experiments prior to the 

trial confirm the findings of the Waag Loupe technical team that optimal recognition is 

achieved when exhibits are photographed with the same camera/optics as the one used for 

recognition, i.e. the iPhone in the Loupe. The reason for this is the type of algorithms and 

features used for the scene matching. Thus for the majority of the 8 exhibits we used in the 

NMH trial we captured multi-view (different angles/different heights) photos with the 

iPhone camera and uploaded these to the Vuforia Target Manager. However, on purpose, we 

kept 2 objects much harder to match/recognise (objects #6 Horse Decoration and #7 Silver 

Jug) to see what effect this produces on children. 

Following communication with Waag in the beginning of October and the brainstorming 

meeting at SFL (see Annex 9) with a deep involvement of designers, makers and kids, the 

following main Loupe and trial setup changes were agreed and made by DSLL: 

 Design changes: make Loupe lighter (linden wood) and thinner; longer handle; side 

hole to charge phone, etc; functionally, the Loupe uses open source augmented 

reality software (Qualcomm Vuforia12) on a smart phone (iPhone) that is 

integrated in a wooden case 

 Content: tell a story – connect objects in a story that is interesting for school 

children 

 Use: No board to pick the Loupe from and no written instructions – demo how the 

Loupe works and then give it to museum visitors (i.e. to the school children) 

 Trial: check how participants navigate the museum space and to what extent they 

remember/learn the story the Loupe tells them and the museum artefacts it is linked 

to. Include some questions after the trial to check that. 

The two modified Loupes that were used during the trials at NMH were made on a larger 

CNC outside SFL by members of the SFL team and were then finished in the fab lab. 
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Imagga’s technical team helped with the customisation, installation and testing of the 

Vuforia software platform and the Loupe software on the iPhones used in the trials at NMH. 

The combined expertise and experience of DSLL as a living lab carrying out large validation 

trials with mobile apps in various environments, Imagga (DSLL member) as leading 

developer and provider of image recognition and understanding technologies, and Smart Fab 

Lab (of which DSLL is a co-founder), as a full scale digital fabrication lab, has proven 

invaluable for the success of the Loupe project and trial. 

 

3.4.4 Concept validation experiment – execution 

The final timetable of the Loupe project is shown below. It follows very closely the 

timetable in the original DSLL proposal with just one exception (the planned second 

meeting at SFL on 29 November 2014 was merged with the brainstorming meeting of 

designers and makers into a bigger workshop at SFL). 

Date/Month  Activity 

7-Oct-2014  Project start - kick off meeting 

13-Oct  Obtaining Loupe blueprints from Waag Society 

14-Oct  Selection of museum artefacts and photographing them 

22-Oct  Manufacturing of a Loupe casing prototype @ SFL 

24-Oct  Installation of Loupe software including Vuforia library on iPhones 

28-Oct  Informal gathering of designers and makers @ SFL 

11-Nov  Installation of multimedia files for selected artefacts 

12-Nov  Improved versions of 2 Loupes manufactured and ready to use 

13-14 Nov  Calibration and testing of Loupes @ NMH by DSLL 

17-20 Nov  Experiment with school children @ NMH 

20-26  Nov Analysis of experiment data 

27-Nov  Workshop with school children and designers @ NMH (1) 

29-Nov  Workshop with school children and designers @ SFL (2) 

1-Dec  ESoCE-Net Industry Forum in Rome - presentation of first results via 

skype 

7-Dec  Interim results and report ready 

8-9 Dec Presentation (in person) of results of the validation experiment at the eCult 

Ambassadors Winter Stage in Athens 

19-Dec  Concept validation experiment project end 

23-Dec  Final report 

24-Dec-2014  Project end 

(1) see Annex 10) for the agenda 

(2) moved to 28 Oct (prior to trials) and merged with the brainstorming 

meeting of designers and makers into a bigger workshop 
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 The details of the execution of the Loupe validation experiment at NMH are given below: 

 Trials were conducted on 18, 19 and 20 November 2014 from 1:30pm until 4pm 

each day in Hall 2 of NMH 

 30 school children tested in total over 3 days 

 Age 11 or 12 (mixed boys and girls) 

 Most have been to NMH previously but not recently 

 A short lecture about Thracian culture was given by museum staff upon arrival of 

the group of children but with no special mention/emphasis of the exhibits used in 

the trial/story 

 A 2min introduction of Loupe and a demo how it works was made by DSLL staff 

 Then participants used the Loupe one by one in sessions lasting 13 minutes on 

average 

 After completion of the story, each participant had to fill in a questionnaire (outside 

Hall 2) 

 On Day 3 (20 November) a Narrative life-logging camera was used and carried by 

the children participating in the trial to study how they use the Loupe, navigate the 

museum space with the task(s) they have and what difficulties they may experience. 

Again, the main aim of the experiment was to validate if the Loupe is user friendly and if 

school children find it useful and fun to use and what they like and dislike about it. 

The combined expertise and experience of DSLL as a living lab carrying out large validation 

trials with mobile apps in various environments, Imagga (DSLL member) as leading 

developer and provider of image recognition and understanding technologies, and Smart Fab 

Lab (of which DSLL is a co-founder), as a full scale digital fabrication lab, has proven 

invaluable for the success of the Loupe project and trial. 

Attentive Displays provided a Narrative Clip life-logging camera and helped with the 

recording and analysis of the photos and other data taken during the trial. 
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3.4.5 Concept validation experiment – results 

Based on the analysis of the two forms previously shown (re par.4.5.3 “Concept validation 

experiment – design”), i.e. 

 questionnaires the children completed after the trial (“Trial at NMH Questionnaire”) 

 observations during the trial, as recorded by a DSLL observer (“Checklist of Objects 

Used during the Trial at NMH”) 

plus 

 analysis of additional data from the Narrative camera 

 direct conversations with some of the children before they left the museum  

the main results of the Loupe trial at NMH are summarised as follows: 

 Children love the Loupe and they find it easy to use; 

 They feel thrilled and special when using the Loupe; 

 Most of them have found and matched nearly all objects (90%) and successfully 

completed the story. The few exceptions where they didn’t succeed with the 

matching were for Objects 7 and 6 which were made much harder to 

match/recognise on purpose 

 Children expect matching of an object to be very easy once they have found it in 

the museum 

 They generally prefer the phone to be hidden in the Loupe (the wooden casing) but 

some also want to have directly a phone with similar functionality 

 Most like carrying the Loupe with them as they feel explorers 

but 

 Children don’t remember much from the story they have been told by the Loupe. 

Most of the answers to questions 9 and 10 in the questionnaires (which were 

included by DSLL specifically to check this) were wrong! It seems the exploration 

and gaming experience is so dominating, children just flip quicker and quicker 

through the content of the story, the better they become interacting with the Loupe, 

and don’t learn much… 

 They remember even less about the exhibits in the museum the story is linked too 

(almost all the answers to the two questions 11 and 12 were wrong). 

Furthermore  

 We discovered that when groups of children use the Loupe as a team they help each 

other and are quicker to find the targets and seem to have great fun – perhaps even 

more so that when using the Loupe individually; 

 We collected many more ideas how the Loupe could be further improved from the 

workshop with designers, makers and kids, that we organised at Smart Fab Lab  

 A few interesting suggestions for tools and games, similar to the Loupe, that could 

be used in museums and art galleries, were proposed also during the workshop at 

NMH by museum experts and staff. 
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 The Narrative life-logging camera photos (see examples below) are too sparse in 

time to be used for analysis of the museum space navigation while carrying the 

Loupe (the camera captures a photo every 30sec and this can’t be changed). 

However, these photos can give valuable insight about the interaction of the child 

with the Loupe (how it is held, gestures, angle and distance when looking at the 

Loupe screen, etc). 

 

 

3.4.6 Dissemination activities 

In the framework of the Loupe project, DSLL (co-)organised and participated in several 

dissemination activities which are briefly presented below. 

B ra i ns t orm ing  M eet ing  o f  D es ign ers ,  M ak ers  an d  K id s  a t  SF L  

An initial informal workshop with product designers, makers and school children was 

organised by DSLL in Smart Fab Lab on 28 October 2014. Nine professional designers, 

architects and makers were invited to participate in the brainstorming of the Loupe (Annex 9 

shows the list of invitees), amongst them a twice Red Dot Design award winner (Ilian 

Milinov) and one of the best furniture designers in Bulgaria (Petar Zaharinov). The aim of 

the gathering was to explain how the Loupe works and to demonstrate it. For this purpose an 

initial Loupe prototype was made before the brainstorming meeting based on the Loupe 

blueprint obtained from Waag. Additionally, ideas how the Loupe’s design and functionality 

could be improved and how to best use the Loupe in the experiments in NMH were 

collected and brainstormed. As shown on Annex 9, the ideas were grouped in three sets: (a) 

ideas about improvements of the Loupe prototype(s); (b) ideas about enhancements of 

Content/Session/ Story/Route; and (c) Trial/Usability Study related ideas. Feedback from all 

participants was recorded and some schemes and illustrations with ideas how to modify the 

Loupe were obtained. 

 

 

 

 

 

 

_________ 

http://www.digitalspaces.info/events/2014-10-the-loupe-sfl/the-loupe-sfl-en.html 

http://en.wikipedia.org/wiki/Red_Dot 
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W or ksh op  on  N ew  D i g i t a l  T echno l og ie s ,  A pp s  an d  To o l s  f o r  M us eum s  

a nd  G al l e r i es  a t  NM H  

A half-day workshop on “New Digital Technologies, Apps and Tools for Museums and 

Galleries: The Loupe at the National Museum of History” was co-organised by DSLL and 

NMH in the museum on 27 November 2014. The detailed agenda of the workshop in shown 

in Annex 10. The main goals of the workshop was to present the Loupe and the trial results 

to museum experts and staff but also to collect feedback and suggestions from this 

community about the usefulness of such wearable devices in museums and how they can be 

best used to explore museum exhibits and artefacts. More than 25 museum experts from 

museum all around Bulgaria attended the workshop upon invitation by NMH and DSLL. 

The organisers also decided to broaden the discussion by having an opening presentation of 

the EMEE (Eurovision Museum Exhibiting Europe) project by Assoc Prof Tsvetana 

Kyoseva and a presentation of Bulgariana (the Bulgarian CH content aggregator for 

Europeana) by Dr Mariana Damova (Mozaika). The meSch and eCultValue projects were 

briefly presented by DSLL and several mobile apps (ColorExtract, Autotag.me, TagStory) 

that could be used in museums and art galleries either as stand-alone mobile apps or 

embedded in smart devices and tools like the Loupe, were also presented. Being a living lab, 

DSLL organised a live demo of the Loupe in Hall 2 of NMH before the beginning of the 

workshop, whereby most participants in the workshop tried the Loupe in exactly the same 

way as the school children during the trials. During the workshop all museum experts and 

staff were given questionnaires similar to the ones the children filled in and some interesting 

ideas and comments about the Loupe and similar devices were gathered. Finally, there was a 

discussion and brainstorming session about how useful such digital tools as the Loupe and 

the other apps are in museums, if and how they can attract young people to visit museums 

more often and learn there more actively, and how they could be improved to make them 

more desirable to young visitors and useful in terms of teaching and passing knowledge. 

_________ 

http://www.digitalspaces.info/events/2014-11-the-loupe-nhm/the-loupe-nhm-en.html 

ES oCE - N et  Ind us t r y  F orum  in  Rom e  

Movements like Smart Cities and Living Labs have recently emerged as new playgrounds 

for exploring, experimenting and implementing new applications, products and services. In 

this context, there is a lot of potential for people and users contribution in Living Labs and 

Smart Cities, to effectively drive available technology in new products and services, ready to 

be adopted on a wide scale. The ESoCE Net Industrial Forum aims to provide industry and 
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SMEs, as well as Public Administration, with mechanisms and tools to profit from People 

Driven Social Innovation, especially for Health-Wellbeing, Energy and Emerging Cultural 

Heritage Societal Challenges in Smart Cities and Communities in the Future Internet. 

The 2014 Industrial Forum entitled 'People Driven Social Innovation: Wellbeing, Energy 

and Cultural Heritage' was held on 1 December 2014 in Rome. DSLL participate remotely 

via skype in a panel of Living Labbers, innovation designers, and Cultural Heritage 

innovators, where preliminary results of the 3 validation experiments (see Overview section 

of this report) were presented. Dr Nikolov presented preliminary results of the trial at NMH. 

_________ 

http://www.esoce.net/index.php/esoce-net-industry-forum-2014-people-driven-social-innovation-in-healthy-living 

http://www.esoce.net/index.php/esoce-net-industry-forum-2014-people-driven-social-innovation-in-healthy-living/esoce-net-
industry-forum-2014-proceedings?download=85:esoce14-programme 

eCu l t  Win t e r  S ta g e  in  A th ens  

“Kore, what is your story? Advancing cultural experience through the use of ICT” was the 

topic of the eCult Winter Stage, which took place in Athens, Greece, on 8 and 9 December 

2014 and was organised by the eCultValue project, together with the Acropolis Museum. Dr 

Stavri Nikolov (founding director of DSLL) and Mrs Albena Topalova (director of 

KidsLab@DSLL) attended the eCult Winter Stage and presented the results of the Loupe 

trial at NMH and setup a live demo of the Loupe and the story used at NMH. This was part 

of the ‘Parallel Demos of Technologies’ session on 8 December 2014. The DSLL team 

together with Prof Daniela Petrelli (coordinator of meSch) set us a joint stand with various 

artefacts made by meSch and one of the Loupes made by DSLL. On the afternoon of the 1st 

day of Stage, participants could try the Loupe using boards with photos of the artefacts from 

the NMH in Sofia and the Allard Pierson Museum in Amsterdam. 

DSLL also showed the short film made about the trial at NMH (details about the film can be 

found below). There was great interest in the Loupe and the results of the trial at NMH with 

many attendees asking questions about the technology and how they could possibly have 

such a Loupe in their museum. Dr Areti Damala from meSch (who is in charge of evaluation 

in the project), expressed her interest on behalf of the meSch consortium to gain access to 

the data collected by DSLL during the experiment at NMH with the aim of writing a joint 

scientific paper in 2015 and also in view of the a new evaluation of the Loupe in Allard 

Pierson museum planned next year. Prof Petrelli and Dr Nikolov discussed possible future 

collaborations between meSch and the living lab in terms of validation trials of smart tools 

and devices made by meSch and also the options of adding some smart devices that are 

made or will be made at SFL in the future to the meSch platform, once it is launched. 

 

 

 

 

 

 

 
_________ 

http://www.ecultobservatory.eu/events/ecult-winter-stage-athens-greece 
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T h e  Lou p e  a t  th e  N a t ion a l  Hi s t or y  M us eum  –  V im eo  sh or t  f i lm  

DSLL asked Alexander Krumov (a Bulgarian filmmaker and cameraman) to record parts of 

the experiment and make a short film about the Loupe trial at NMH. The raw material for 

the film was recorded on the last day of the trials, i.e. on 20 November 2014, and the film 

was ready just in time for the ESoCE Net Industrial Forum in Rome (where it was shown for 

the first time) and the eCult Winter Stage in Athens. The film was made public by DSLL on 

Vimeo and thus far has had more than 200 viewings. It has been shared by many 

organisations and projects including Waag, eCultValue, meSch, EMEE, etc. The making of 

the film was funded entirely by DSLL and was not initially planned in the Loupe project but 

DSLL decided this would be a very effective dissemination channel for the results of the 

trial and the project. 

 

_________ 

http://vimeo.com/112942734 
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O th er  Di s s em ina t io n  A c t i v i t i e s  

A number of blog posts and Facebook posts were written about the Loupe validation 

experiment in Sofia by various organisations, e.g.: 

 The travelling Loupe blog post by Waag; 

 The Loupe at the National History Museum blog post by Waag; 

 Workshop with the Loupe in Sofia on meSch project web site; 

 Post on the EMEE (Eurovision Museum Exhibiting Europe) project Facebook page 

 Post on the National Museum of History Facebook page. 

_________ 

http://waag.org/en/news/travelling-loupe 

http://waag.org/en/news/loupe-national-history-museum 

http://mesch-project.eu/the-loupe-at-the-national-museum-of-history/ 

https://www.facebook.com/pages/EMEE-Project-Eurovision-Museums-Exhibiting-Europe-112012-102016/377420909007652  

 

 

3.4.7 Conclusions & recommendations 

The trial of the Loupe at NMH was a very successful pilot project and validation experiment 

which clearly showed that school children like the Loupe and find it easy and fun to use. 

However, to make visitors, and children in particular, learn more from the stories they are 

told by such tools as the Loupe, and furthermore notice better and learn more about the 

exhibits in the museum and their history, the interaction with the Loupe and the way stories 

are made and told needs to be changed. 

Based on the results of this project, the main recommendations DSLL can make in terms of 

further improvements of the Loupe and the way it is used in museums are the following: 

 Make further enhancements to the Loupe, as suggested by the various participants 

in the workshops DSLL organised (designers, makers, kids, museum experts, etc) 

and the school children who took part in the validation experiment at NMH. A 

number of suggested modifications is listed in Annex 9. In particular use audio as a 

supplement and record the navigation of the museum space using the camera of the 

smartphone in the Loupe 

 Building upon Vuforia and other image/object recognition libraries, improve further 

exhibit recognition and move from scene recognition to object recognition; 

 The storytelling and the way the Loupe works need to changed. Perhaps use 

questions/quiz before showing the next target to check what has been remembered 

and thus reinforce learning; 

 Make creating stories and adding content to the Loupe much easier, so it does not 

have to be done by technologists but could be done in the future by (trained) 

museum staff. See if other storytelling services and apps, such as for example the 

one created in the CHESS project, could be used for creation of stories for the 

Loupe 

 Create a platform of stories for the Loupe where know-how, content and 

components can be shared and exchanged; 

 Test the further improved Loupe(s) in many more museums and install the best 
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ones to be used on a permanent basis. 

Last but not least, a new ecosystem is needed to quickly and successfully design, make, test 

and use cultural heritage tools and apps for museums and galleries. The Loupe project by 

DSLL and the trial at NMH showed how building bridges between designers, makers and 

museum visitors, experts and staff, to co-create and test new devices and services, which can 

be prototyped and manufactured in fab labs, trialed and improved by living labs in 

museums, and then used by museums on a permanent basis by visitors of all ages (and in 

particular school children and young people), could work in practice.  

3.4.8 Credits 

The current section 3.4 (Living Lab validation experiment – SOFIA) has been compiled 

based on the Concept Validation Experiment Report received by the Digital Spaces Living 

Lab (DSLL). For the sake of completeness Annex 11 is included (report received by the 

meSch team – Waag Society which supported the Living Lab in the experiment definition 

and execution. 
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4 Lessons learned & conclusions 

An overview of the three concept validation outcomes coming from the experiments run in 

Amsterdam, Paris and in Sofia shows how there are significant margins of improvement in 

the take up of technologies for Cultural Heritage in European museums. The pervasivity in 

the use of mobile devices, smartphones and tablets, is a driving factor but it must be 

supported by proper training plans for professional operators working at museums (and 

within related environments with a specific attention to school teachers, to students and 

young people in general) in order to make effective the presence of apps with cultural 

storytelling on mobile devices. The experiments were executed at three big museums in 

European cities and it is possible that some lessons learned do not have a general validity 

and that some points cannot apply to museums of more limited dimensions: running new 

experiments at different size museums would be an advisable opportunity and the contacts 

(at project level and at personal level) started between the various people and organisations 

involved in the experiments have to be continued.  

The objective of giving users (visitors) a satisfactory experience must evolve into creating 

conditions for repeating the visit and this is to give clear benefits to the whole cultural and 

touristic ecosystem: social networks are fundamental in this respect and availability of 

multimedia contents is a key point. Image/object recognition libraries start to be an essential 

feature of museum libraries and this should represent the infrastructure for building up new 

technological tools (products, solutions, apps, platforms) to meet more and more visitors’ 

needs. The need for personalisation (from customizing the contents to assigning specific 

visit paths) is a main issue too and it has to be carefully considered avoiding situations in 

which the visitor can feel himself driven away from part of the exhibits he wanted, on the 

contrary, look with more detail or with an enhanced presence of additional audio / image / 

video contents. 

Gamification (and at which extent it has to be applied within cultural contexts, specifically 

at museums) remains an aspect to be furtherly clarified. The importance of ergonomy, 

mostly when highly technological are addressed to young or elder people, also has to be 

fully recognized.  

Ergonomy, gamification, solution scalability (big vs small museums as already pointed out, 

but also e.g. open-air vs traditional museums) are some of the issues that would deserve the 

launch of new initiatives (within the frame of contexts similar to eCultValue and to the Open 

Call for Living Labs “Technologies for Cultural Heritage - Concept Validation at European 

Museums”): these new initiatives can exploit the Best Practice of process definition and 

execution for Living Lab involvement in a museum validation as described in the present 

report. It can be also reasonably assumed (considered the complex ecosystem and multi-

actor context where the experiments occurred in a successful way) that this Best Practice is 

likely to find applications even outside the Cultural Heritage domain in order to give 

opportunities to the European community of Living Labs to enforce their role of innovation 

drivers and co-creation catalysts addressed at sustainable ecosystem models as the one 

demonstrated as feasible  by the three eCultValue Living Lab experiments. 

Dissemination activities were supposed to start in December (in the two major events in 
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Rome and in Athens – Acropolis Museum) but the strong commitment of Living Labs, 

museums and FP7 C.H. projects in disseminating even during the experiments execution 

(reporting, in some cases, also preliminary experimental results) was welcome and 

appreciated. An overview on dissemination tasks accomplished and planned for 2015 and 

successive years is shown below: 
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Annex 1 – Design Innovation and the Emerging Cultural Heritage  

 

Presentation given by F.Mussano at the ESoCE-Net iForum 2014 (Roma, Italy, 

December 1
st
, 2014) as an introduction to a panel of Living Labbers, 

innovation designers and Cultural Heritage innovators to discuss the 

preliminary results achieved by the three eCultValue concept validation 

experiments. 
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Annex 2 – CHESS, meSch, TAG CLOUD  (FP7-ICT C.H. projects) 
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CHESS 

Project reference: 270198 

Funded under: FP7-ICT 

 

 

Cultural Heritage Experiences through Socio-personal interactions and Storytelling 

From 2011-02-01 to 2014-03-31 

Project details 

Total cost: 

EUR 4 240 041 

EU contribution: 

EUR 2 859 712 

Coordinated in: 

France 

 Subprogramme: 

ICT-2009.4.1 - Digital Libraries and Digital Preservation  

Call for proposal: 

FP7-ICT-2009-6 

Funding scheme: 

CP - Collaborative project (generic) 

 
Cultural heritage institutions nowadays face the important challenge of making their collections more engaging 

to visitors, especially the young ‘digital natives’, while exploiting, in new forms of cultural interactive 

experiences, the recently developed digital libraries. An approach for cultural heritage institutions (e.g. 

museums) is to capitalize on the pervasive use of interactive digital content and systems in order to offer 

experiences that connect to their visitors’ interests, needs, dreams, familiar faces or places; in other words, to 

the personal narratives they carry with them and, implicitly or explicitly, build when visiting a cultural site. The 

principal objective of CHESS was to research, implement and evaluate an innovative conceptual and 

technological framework that enables both the experiencing of personalised interactive stories for visitors of 

cultural sites and their authoring by the cultural content experts. Essentially, CHESS created narrative-driven 

cultural “adventures” through hybrid structures, which adapt continuously to their visitors, extend over space 

and time, and involve multiple users with different interfaces. To achieve this, CHESS integrated 

interdisciplinary research in personalization and adaptivity, digital storytelling, interaction methodologies, and 

narrative-oriented mobile and mixed reality technologies, with a sound theoretical basis in the museological, 

cognitive, and learning sciences. This tightly integrated framework was applied and tested in different types of 

cultural heritage sites, most notably two world-renowned museums, the New Acropolis Museum, and the Cité 

de l'Espace in France. Access to end-users is further enhanced through the international User Group, a diverse 

body of cultural institutions and organisations. 
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meSch 

Project reference: 600851 

Funded under: FP7-ICT 

 

 

Material Encounters with Digital Cultural Heritage 

From 2013-02-01 to 2017-01-31 

Project details 

Total cost: 

EUR 5 667 605 

EU contribution: 

EUR 4 499 991 

Coordinated in: 

United Kingdom 

 Subprogramme: 

ICT-2011.8.2 - ICT for access to cultural resources  

Call for proposal: 

FP7-ICT-2011-9 

Funding scheme: 

CP - Collaborative project (generic) 

 

Objective 

meSch, Material EncounterS with digital Cultural Heritage, has the goal of designing, developing and deploying 
tools for the creation of tangible interactive experiences that will connect the physical experience of museums 
and exhibitions with relevant digital cross-media information in novel ways. A wealth of digital cultural heritage 
content is currently available in on-line repositories and archives, it is however accessed only in a limited way 
and utilised through rather static modes of delivery. meSch will bridge the gap between visitors' cultural heritage 
experience on-site and on-line by providing a platform for the creation of tangible smart exhibits, that will enable 
heritage professionals to compose and realise physical artifacts enriched by digital content without the need for 
specialised technical knowledge: the platform will include an authoring toolkit for the composition of 
physical/digital narratives to be mapped to interactive artefacts, and an embedded multi-sensor digital system 
platform for the construction of ad-hoc physical smart exhibits. The meSch envisioning and realisation approach 
is grounded on principles of co-design, the broad participation of designers, developers and stakeholders into 
the process, and on a Do-It-Yourself philosophy to making and experimentation: hands-on design and making 
workshops will be employed throughout the project to inform and shape development. Three large-scale case 
studies in different museums will provide test beds for the real-world evaluation of meSch technology with the 
public and cultural heritage stakeholders. The ultimate goal of the project is to support the creation of an open 
community of cultural heritage institutions driving and sharing a new generation of physical/digital museum 
interactives. 
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TAG CLOUD 

Project reference: 600924 

Funded under: FP7-ICT 
 

 

TAG CLOUD Technologies lead to Adaptability & lifelong enGagement with culture 
throughout the CLOUD 

From 2013-02-01 to 2016-01-31 

Project details 

Total cost: 

EUR 4 083 164 

EU contribution: 

EUR 3 100 000 

Coordinated in: 

Spain 

 Subprogramme: 

ICT-2011.8.2 - ICT for access to cultural resources   

Call for proposal: 

FP7-ICT-2011-9 

Funding scheme: 

CP - Collaborative project (generic) 

 

 

Objective 

Cultural heritage is an important asset of Europe which is largely underexplored. One of the main reasons is 
that the general public do not really incorporate cultural activities in their life style. Currently, cultural heritage 
institutions attempt to attract, engage and retain visitors using a range of digital technologies from relatively 
cheap interactive websites to expensive on-site 3D visualisations. Despite the employment of these 
technologies the success of significantly increasing their visitor base has been limited. A major drawback of the 
current approach is that information about a cultural object, which these technologies convey to the users, is still 
"centrally" produced by experts (e.g. curators, historians, archaeologists, etc.). Moreover, personalised 
interactive systems are also centrally defined and based on general views about the background and 
preferences of the general population.\n\nTAG CLOUD offers a radically new approach in developing truly 
personalised cultural experiences by seamlessly incorporating cloud-based (non-sensitive) information about 
the habits, preferences and motives of individuals into the digital content of a cultural objects (e.g. artefacts, 
buildings, sites, etc.) and allowing to increase the users' interest for cultural heritage giving an active 
participation in the assignment of the importance of a cultural artefact, becoming participants in the creation of 
their own cultural experiences, creating, sharing, and adding information within social media. TAG CLOUD 
plans to add new meaning to cultural digital content by producing adaptive cultural contents based on fusion of 
expert and visitor information.\n\nThe methodology and interactive technologies, which will be developed in 
TAG CLOUD, will result in introducing more people into cultural heritage activities, improving the quality of their 
engagement and increasing the frequency of their visits to cultural sites. 
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Annex 3 – Open Call  
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Annex 4 – Amsterdam concept validation experiment / Test Report 
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Annex 5 – Personalization and the Stedelijk Museum 

 

http://antennalab.org/chess-stedelijk-museum/  

 

Personalization and the Stedelijk Museum  
Antenna Lab - December 19, 2014  

 

By Miranda Smith  

 
Earlier this year, we posted about new 

research being carried out on personalized 

tours in cultural spaces, co-funded by the 

European Commission, called the CHESS 

Project. CHESS, which stands for Cultural 

Heritage Experiences through Socio-personal 

interactions and Storytelling, has now 

expanded testing to the Stedelijk Museum in 

Amsterdam, a venue dedicated to modern and 

contemporary art and design.  

Antenna recently joined this research, and we 

asked colleague Niels de Jong, Regional 

Manager of Benelux and Scandinavia, to tell 

us all about it.  

How did you and Antenna get involved 

with the CHESS project?  

NdJ: I noticed the project early 2014, when it 

was launched at the Acropolis in Greece and 

attracted some attention in the blogosphere. 

Then ECULTVALUE published an open call 

in August 2014, aimed at the so called "Living 

Labs". This meant participants could get 

funding to test, amongst others, the CHESS 

software inside a cultural space.  

Antenna partnered on the application together 

with the Stedelijk Museum and a Dutch Living 

Lab called Amsterdam Smart City (ASC), with 

ASC as the official participant. We are 

fortunate to be among 3 successful applicants.  

So, how did you make it all happen?  

NdJ: The first part of the project was to 

design the content to be used in a personal 

storytelling mode. For this we used ALL the 

content ever produced together with The 

Stedelijk. The second part was the actual 

deployment and test of the CHESS software 

on iPads at the museum. 

The Stedelijk is a long-term partner of 

Antenna’s who are keen to experiment with 

new technologies in order to increase visitor 

engagement. The whole project was set up to 

test how visitors would react to personalized 

storytelling.  

We offered visitors the “personalized” tour 

free on our CHESS-programmed iPads, which 

helped us get lots of users and data. We also 

randomly handed out tablets with a “linear” 

tour with the same look and feel. This was our 

control group. After the tour we did short in-

person interviews and are currently analyzing 

all of the results. 

Is it being used on a specific exhibition 

or with the perm collection?  

NdJ: We used the personal storytelling modes 

for the permanent exhibition of the Stedelijk, 

however due to technical limitations we were 

confined to the ground floor.  

How did creating/developing content 

through CHESS work at the Stedelijk?  

NdJ: This was a really interesting part. 

Usually, CHESS requires bespoke content. In 

this case, we had to prepare the existing 

content to use it in storytelling mode. This 

existing tour was basically random, with no 

storyline attached to it. The curators of the 

Stedelijk went through all the content and 

identified 7 tags or themes that could be 

applied to each object. Then they sliced the 

audio content up into pieces corresponding 

with those tags - if applicable. So, if you 

would have chosen the theme "background 

information", you would only get in-depth 

content about the artworks and be led to those 

objects where that theme was apparent.  
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This worked surprisingly well - the quality of 

the audio was so good that the personal 

stories really sounded like individual pieces of 

content.  

Have you taken a final tour through 

CHESS? What was the experience like 

on the ground?  

NdJ: Yes - I loved the concept. It works fast 

and gave me the feeling of a personal tour, 

without really losing control - mainly thanks 

to the "get me out of here" option.  

Of course, the software is BETA and needs 

some refinement. Basically, it really depends 

on what kind of learning style works for the 

visitor. Some people like short random bits of 

information, but on the other end of the 

spectrum there are people that like to be led 

intensively.  

So, could other institutions use 

CHESS?  

NdJ: CHESS is a software platform, so yes, 

this can be applied everywhere. We 

implemented CHESS at the most difficult of 

venues: a modern art museum with individual 

objects telling individual stories. However, we 

succeeded in creating different storylines that 

tied the collection together. I can imagine that 

in for example a historical or scientific 

setting, these storylines will be more 

apparent, which would enhance the 

effectiveness of adaptive storytelling.  

What do the Stedelijk's visitors think of 

CHESS so far?  

NdJ: We are still gathering data and looking 

at the results, but visitors favor the personal 

experience compared to the random tour. So a 

multimedia tour that tries to meet all those 

styles, and needs, in a “one size fits all” 

approach seems outdated 
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Annex 6 – Report issued by the CHESS team (NKUA) 

on the Amsterdam experiment  

 
The members of the CHESS team have cooperated with members of the Amsterdam Smart City and 

the Stedelijk museum so as to design digital, interactive, personalized storytelling experiences taking 

place in the museum, following the CHESS authoring methodology. 

Similarly to the making of a movie, the authoring of CHESS stories includes four main phases, 

namely scripting, staging, producing and editing. During scripting, the author chooses the main 

concepts, narrating characters, sketches the plot, and writes the narrative text. In staging, the author 

associates parts of the script with exhibits, paths and other spots in the physical museum space. Then, 

a set of multimedia resources is produced for the staged script, including audio-visual material, 

interactive images, games, quizzes or augmented reality applications. Finally, the author edits, 

selects, and orders the multimedia digital resources to implement the final script into a storytelling 

experience. 

For the purposes of the experiment, the Stedelijk museum delivered to the CHESS members a big set 

of existing digital productions, which: 

 Typically provide information about the museum artworks, while in some cases contain 

general, historical information. 

 In their majority are implemented through audio narrations, delivered by a human narrator 

and accompanied by images, while in some cases they are realized through video 

productions. 

While the definition of a coherent plot, connecting and contextualizing the artwork-specific script 

pieces is an important part of the CHESS scripting phase, the participating parties decided to 

minimize the creation of new script pieces and rather use the existing ones (along with their 

productions) instead, thus focusing on the staging and editing phases of the CHESS authoring 

methodology. The reason for this choice is two-fold: 

 Scripting (and corresponding production) of engaging stories is a really creative, time 

consuming task requiring several authoring refinement cycles and multi-disciplinary 

authoring groups (as verified by CHESS studies and workshops) while the time schedule 

for the experiment was really tight and the resources quite limited. 

 The Stedelijk museum was quite skeptical regarding the creation of fictional plot-centric 

stories and rather preferred to make “implicit”, information-driven stories using the 

existing (scripted) productions in new ways. The expressed skepticism clearly shows the 

need to publically provide successful examples of plot-based storytelling experiences 

implemented so far, so as to demonstrate and further disseminate the remarkable results 

reached by adopting the CHESS storytelling approach to museum experts.  

Based on these requirements and constraints, the members of the CHESS team cooperated with the 

Steledijk museum to design interactive guided visits, evolving within the museum environment. To 

do so, the museum map was annotated with a set of selected exhibits. The digital assets (script, 
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audio, images, videos) that were more or less related to each exhibit were uploaded to a Google drive 

that was shared with the CHESS members.  

Initially, the communication between the CHESS members and the Steledijk museum was 

accomplished mainly through the design of flowcharts in Google drive (an initiative of Erna 

Bommers, the museum’s representative, who is experienced in the design of interactive guided tours 

and novel museum applications). Through a series of tentative discussions, clarifications and 

refinements over the flowchart and the annotated museum map, a first staged scripted graph was 

formed (following the CHESS storytelling model) for the representation of the envisioned interactive 

guided tour. 

From this point and on, this graph was used as the basis to go on with the design of the Stedelijk 

interactive tours. Being able to represent the order of script pieces, their relation to the museum 

environment, as well as the branching points and sub-paths were visitor input is prescribed through 

dedicated menus, the communication between the CHESS members and the Stedelijk museum was 

significantly advanced. It was very interesting to observe that, while no formal tutoring was provided 

over the storytelling model’s semantics and notation, the museum’s representative was quickly 

capable of understanding and leveraging it to represent and refine the envisioned storytelling 

experience.  This clearly showcases and verifies that the expressive CHESS storytelling model 

enables to define a great variety of complicated, interactive storytelling experiences, while also 

supporting their collaborative design.  

Design of personalized, interactive guided tours in Stedelijk 

Currently, a single route is implied in the Stedelijk museum and it is followed by all the visitors, 

starting from the right wing of the building and then going through the left one. On the contrary, for 

the purposes of the experiment, four alternative trajectories were defined, enabling the visitor to start 

either from the left or the right wing, and then either end the visit (and go on visiting some 

exhibition) or continue with the other wing (as indicated in the figure below). To do that, an 

introduction is narrated at the entrance of the building and the visitor is asked to choose the wing he 

wants to visit first, through a menu with the corresponding menu choices.  

 Following the “one size doesn’t fit all” approach, the interactive tour was designed so as to enable 

the museums visitors to visit different artworks, described through different script pieces. This is 

accomplished by defining a critical path (i.e. the minimum possible story, containing the script 

pieces that all visitors are expected to consume) and setting several optional sub-paths. Since the 

museum contains a set of “highlights”, the critical path was decided to include only the highlights; 

visitors can select which of the optional sub-paths they want to enter through menus, thus choosing 

to what extent and in which cases they want to further explore the museum’s artworks and history. 

Going one step further, the CHESS members showcased to museum representatives how script units 

can be further divided and annotated, so as to i) include a basic, small script piece for each artwork 

and ii) set the rest as optional (through menus). Then the museum’s representative proceeded to the 

segmentation of the script pieces and their corresponding productions. In addition, an annotation 

dictionary was formed and the divided script pieces were annotated accordingly by the museum 

representative. However, the CHESS members could not be further involved in the annotation 
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process, since the segmented content was in Dutch, so no further experiments or tests took place on 

that front. 

Import and preview of Stedelijk stories  

The CHESS members imported the designed story into the CHESS system, going through the 

scripting, staging, producing and editing phases. As soon as the import was completed, the 

museum’s representatives were able to preview the created story by visiting a particular web 

location. It was interesting to observe that one of the first museum reactions had to do with the 

system’s layout and interface; it was requested that the background image, icons, text fonts, colors, 

etc should be adapted so as to match the museum’s style and a set of example templates was 

provided on that front. The CHESS team members proceeded to the appropriate changes, modifying 

the corresponding presentation component. However, since each museum is expected to have its own 

particular coloring and aesthetic requirements, it would probably be useful to extend the CHESS 

system so as to include a user friendly GUI customization component, addressing this exact need in a 

generic way. 

Going on to another issue, the segmentation of each artwork-based script piece into several smaller, 

optional ones resulted into a quite expanded and complicated graph structure, where branching 

points lead back to previous branching points, which in their turn were lead back to previous ones. 

This type of graph structure hadn’t been employed in previous CHESS stories and the following 

phenomenon was observed for the first time: The second or third time a branching point was 

reached, unvisited “Going on” options were shaded with grey, indicating they were already “visited” 

while in fact they were not). To address this quickly, a set of dummy script nodes have been inserted 

into the script graph. However, to cope with such situations in a generic and sustainable way, a set of 

alternative “graying out” traversal policies needs to be specified for the Adaptive Storytelling 

Engine, enabling to select the one that best suits each particular story setting. 

Creating a baseline audio guide with the CHESS system for evaluation purposes 

To evaluate the designed interactive experience, the Amsterdam Smart City decided to compare it to 

the traditional audio guide experience that is currently provided within the Stedelijk museum (the 

Antenna audio guide). However, to address significant secondary differences in several aspects of 

the two experiences (different content, interface, functionality, system latency, etc) the involved 

parties decided to use the CHESS system for providing a traditional audio guide (similarly to the 

existing one), serving as the baseline for the comparison. 

Mockups and descriptions of the existing system were communicated to the CHESS members, who, 

in collaboration with the museum’s representative, designed the corresponding audio guide story and 

then imported it into the CHESS system. A shortcoming was observed in this, non-CHESS setting; 

CHESS system pre-assumes the use of annotations so as to perform personalized rankings of menu 

choices, thus not enabling authors to define a fixed, ad-hoc ordering of the menu choices (as was 

required for the baseline version).  To cope with this, for the purposes of the experiment, the graph 

entities were pseudo-annotated so as to be presented in the desired ordering.  
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While the CHESS system is not meant to be used as a traditional audio guide, its comparison to such 

baseline versions is expected to be required and repeated in upcoming applications and/or evaluation 

experiments. Therefore the appropriate extension of the CHESS storytelling model and Adaptive 

Storytelling Engine component will be really beneficial on that front. 

In addition, museum representatives expressed their interest in analyzing the visitors’ usage data, 

recorded and maintained by the CHESS system, to investigate several aspects of the experience (e.g. 

time spent in each artwork, mostly skipped content, etc). However, while this information is 

contained in the CHESS logs, there is currently no log exporting functionality provided. As a result, 

the recorded usage data cannot be communicated and analyzed for other purposes. The CHESS team 

plans to implement this functionality since usage statistics and visualization of results are expected to 

be of great value for the museum authors in general, as well as for evaluation purposes in particular. 

Visiting the Stedelijk museum: Experiment preparation & authoring workshop 

The 12 and 13 of November 2 members of the CHESS team, Akrivi Katifori and Vassilis Kourtis 

visited the Stedelijk Museum. The objectives of the visit was: 

 to finalize both versions of the content as imported in the CHESS prototype  

 to install the prototype in the provided ipads  

 to test the CHESS experience in situ, in the museum galleries 

 to participate in a focus group discussion with museum experts  

The first part of the day was dedicated to prepare the ipads to be used during the evaluation that 

Antenna provided. The ipads were prepared by Antenna in order to be provided to the visitors while 

Vassilis Kourtis from the CHESS team installed the InstantAR application which is used to run the 

CHESS experiences. In parallel, CHESS team member Akrivi Katifori and Erna Bommers from the 

Stedelijk museum discussed details related to the content structure and the menu labels, while at the 

same time reviewing the experiences for errors or omissions. 

The next step was to test the CHESS application in the Gallery. Two ipads were used to this end. In 

both cases no significant technical issues occurred. However, the experience of the CHESS approach 

in situ lead to further minor corrections in the content. 

The last session of the day was dedicated to a focus group discussion involving the CHESS team 

members, the Living Lab and several museum experts. The CHESS concept was presented, focusing 

mostly on personalization and in a lesser extent in digital storytelling. It seems that the museum is 

only currently starting to focus on the profile of their visitors and a visitor study is held to record 

visitor characteristics and interests. Initial skepticism by the museum experts on personalization in 

the particular museum context was quickly replaced by creative ideas and suggestions that showed 

that the CHESS concept could indeed be accepted and applied in this type of museum. 
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Annex 7 – Paris Experiment - Method (COOLTURA Protocol) 

 

Protocole Cooltura  

Questions 

1. Les utilisateurs sont-ils en mesure d’identifier les éléments d’interaction? 

2. Sont-ils en mesure de comprendre leur fonction ? 

3. Comprennent-t-ils comment interagir avec ? 

4. Les utilisateurs rencontrent-ils des difficultés dans la navigation des menus ? 

5. Les réponses offertes par l’application sont-elles en phase avec les attentes des 

utilisateurs ? Ou sont-elles au contraire sources de confusion ou désagréable ? 

6. Quelles fonctions leurs ont particulièrement plu ou les ont déçu ? Lesquelles se 

verraient-ils utiliser le plus ? Le moins ? 

7. Dans quelles conditions et à quelles occasions les utilisateurs envisageraient-ils 

d’utiliser l’application ?  

Variables 

1. Interaction 

a. Menus 

b. Parcours 

c. Perception des éléments interactifs 

2. Ergonomie 

a. Parcours oculaire sur le texte 

b. Perception des icônes 

3. Ressenti 

a. Pendant 

b. Après 

Outils de mesure  

1. Lunettes oculométriques (fixation, parcours oculaire)  

2. Caméra de scène / GoPro (comportement utilisateur) 

3. Questionnaire et grille d’entretien (profil, recueil d’opinions, et ressenti de 

l’utilisateur) 
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Participants 

Visiteurs adultes français de la cité des sciences  

Informations de profil à recueillir 

1. Age, genre, profession 

2. Habitudes d’utilisation des technologies 

3. Sur les Smartphones plus précisément 

4. Fréquence de visite de musées 

5. Recours à des guides (imprimés, personnes, audio, applications) 

Questionnaire post-test 

1. Que pouviez-vous faire à l’aide de cette application ? 

a. Check boxes : Se connecter aux réseaux sociaux, Partager le contenu sur les 

réseaux sociaux, Lire des descriptions/historiques des sites recommandés, 

trouver des informations pratiques, Trouver des lieux d’intérêt recommander 

sur un site, descriptif/historique des lieux d’intérêt, Scan de QR code, Activités 

(Jouer à des jeux, Utiliser de la RA, Lire des histoires), Autres 

2. Avez vous trouvé l’application agréable à utiliser ? (échelle 1 à 5) 

3. Quelles sont les fonctions que vous avez préférées ? 

4. Y a-t-il des fonctions qui ne vous ont pas paru utiles dans l’application ? 

Lesquelles ? 

5. Utiliseriez-vous cette application dans le cadre de vos visites ? 

6. (si oui) seriez-vous prêt à investir dedans, si oui, combien ? fourchettes) 

Entretien  

1. Qu’avez-vous aimé dans cette application ? 

2. Y aurait-il des choses que vous voudriez changer au sein de l’application ? 

3. (si oui) Comment ? 

4. Durant votre navigation, avez-vous voulu réaliser des actions qui n’ont pas marché 

ou pas comme vous le souhaitiez ? Si oui, lesquelles. 

5. Avez-vous quelque chose d’autre à ajouter ? 
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Consigne 

Bonjour, 

Nous faisons partie du Laboratoire LUTIN de la Cité des Sciences et de l’Industrie et 

nous réalisons une étude dans le cadre d’une nouvelle application nommée Cooltura. Il 

s’agit de tester l’application en se promenant à différents endroits de la Cité. 

Accepteriez-vous de participer à cette étude ? Sachant que le seul préalable à la 

participation de cette étude, c’est qu’il faut avoir déjà utilisé un système Android ou iOS 

sur mobile. 

L’expérimentation dure environ […] minutes. A l’issue de l’expérimentation, nous vous 

offrons des places pour la Géode… 

Je vais vous expliquer le déroulement de l’expérimentation : c’est très simple, je vais 

vous prêter un téléphone sur lequel est installé l’application ; je vais vous suivre à 

chaque étape de votre parcours pour observer votre cheminement. 

Avant de commencer, il va juste falloir vous installer des lunettes ocumétriques. Ce 

sont des lunettes qui vont transmettre le parcours de votre regard (sur quoi vous 

regarder). 

L’expérimentation va se dérouler de la manière suivante : vous allez vous rendre aux 

endroits indiqués sur l’application et scanner les QR Codes afin d’obtenir des 

informations sur les endroits que vous visiterez. 

Je vous poserai quelques questions à la fin de l’étude pour savoir ce que vous en avez 

pensé. 
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Annex 8 – Paris Experiment - Questionnaire 

 
- Timestamp 

 

- Quel est votre genre ? 

- Quel est votre âge ? 

- Quelle est votre profession ? 

- Quels outils technologiques utilisez-vous le plus souvent ? 

- Quel est le système d'exploitation de votre Smartphone ? 

- Quelles fonctions de votre Smartphone utilisez-vous ? 

- Visitez-vous des musées ? 

- Si oui, quelle est votre fréquence de visite de musées ? 

- Quels types de guides utilisez vous lors de vos visites de 

musées 

- Que pouviez-vous faire √† l'aide de cette application ? 

- Comment avez-vous trouvé l'application d'un point de vue 

visuel ? 

- Comment avez-vous trouvé la navigation ? 

- Quelles sont les fonctions que vous avez préférées ? 

- Quelles sont les fonctions que vous n'avez pas aimées ou qui 

vous ont paru non pertinentes ? 

- Comment avez-vous trouvé l'utilisation du QR code ? 

- Auriez-vous voulu utiliser autre chose que le QR code pour 

accéder aux informations ? 

- Qu'avez vous aimé ou détesté au sein de cette application ? 

- Y aurait-il des choses que vous voudriez ajouter/changer au 

sein de cette application ? 

- Durant votre navigation, avez-vous voulu réaliser des actions 

qui n’ont pas marché ou pas comme vous le souhaitiez ? Si oui, 

lesquelles ? 

- Utiliseriez-vous cette application dans le cadre de vos 

visites ? 

- Si oui, combien seriez-vous prêts à investir dedans ? 

- Connaissez-vous d'autres applications de guide de musée ? 

 

- Autres remarques 
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Annex 9 – Loupe Brainstorming Meeting at SFL, Sofia 

 

Loupe prototype(s) 

IM: The first Loupe prototype made in Sofia (same as in Amsterdam) is too thick – make it 

thinner  

DSLL: Manufacture Loupe from lighter wood, i.e. linden/lime wood  

TP: Make a more ergonomic handle of the Loupe that is better suited for children (with smaller 

hands)   

TV: Make the Loupe handle with round corners  

DD: Make a side whole to allow charging the phone in the Loupe without having to take it out  

SN: Make additional holes to improve the cooling of the phone in the Loupe 

TP: Put a rubber ring around the ‘eye’ of the Loupe 

SN: Add rubber/sugru corners around the iPhone in the Loupe casing to protect better the phone 

from falls and hits 

DD: Engrave instructions how to use the Loupe on the back of it – i.e. how to tilt it to get the next 

target, etc. 

IM: Make a side-ways hole to slide in the phone and then use the rope to secure it 

TV: Make a Loupe with a bigger screen 

TP, IM: Make a bigger Loupe (with a mini iPad or iPad) to hold with both hands as a game console 

Content/Session/Story/Route 

HA: There is no need for a Loupe board and for writing instructions on it. Much better to demo the 

Loupe with a test object and then hand it over to the visitor to start exploring the museum and 

finding the next targets  

DV: Start with easy targets and increase the complexity of finding the next target  

TP: Choose maximum 8-10 objects/targets in a session  

KO: Don’t make sessions too long – children get bored easily  

DD: Use sound/audio to provide help when the visitor is not able to find an object 

IM: In some/many cases replace additional info provided as text by audio 

TP: Tell stories, don’t provide only additional information about separate objects. Ideally, the Loupe 

should make you look closer at the real object, not only at the additional information provided on the 

screen  

HA: After the visitor sees the additional info on the screen about a particular object, ask him some 

questions (like a quiz) 

DD: Check if all objects in the session have been matched and perhaps organize a competition 

amongst visitors/in a group who will match the highest number of objects  

TP: Give awards to winners, e.g. a selfie as a Thracian warrior 

Trial/Usability Study 

HA: Make live recording of what the iPhone/Loupe camera sees when the visitor navigates and 

explores the museum and use it as museum exploration/logging tool (and analyse this data after the 

trial)    
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Remarks: 

 ideas marked with  “”  were actually implemented before the Loupe trial started at the 

National Museum of History  

 Loupe Brainstorming Meeting list of participants (designers, makers, kids): 
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Annex 10 – Workshop on New Digital Technologies – NMH, Sofia (27 Nov 2014) 

W o r k s h o p  a g e n d a  

New Digital Technologies, Apps and Tools for Museums and 
Galleries: The Loupe at the National Museum of History  

Thursday November 27
th
,2014 - from 2.00 pm to 4.00 pm  

National Museum of History, 16 Vitoshko Lale Strеet, 1618 Sofia  

Organisers:  

National Museum of History (NMH)  

Digital Spaces Living Lab (DSLL) 

 

Workshop and discussion for museum experts  

 Brief presentation of the EMEE (Eurovision Museum Exhibiting Europe) project 

Tsvetana Kyoseva, NMH  

 Live demonstration of the digital loupe in Hall 2 of NMH 

Digital Spaces Living Lab  

 Presentation of preliminary results of the digital loupe trials with school children carried out 

in November 2014 at NMH 

Stavri Nikolov, Digital Spaces Living Lab  

 Brief presentation of the following projects:  

 eCultValue 

 eCultObservatory 

 meSch (Material EncounterS with digital Cultural Heritage) 

Stavri Nikolov, Digital Spaces Living Lab 

 Bulgariana in the context of Europeana 

Mariana Damova, Mozaika  

 Brief presentations of other mobile and web apps that could be used in museums and art 

galleries   

 ColorExtract and Autotag.me 

Georgi Kadrev, Imagga 

 TagStory 

Kyrre Havik Eriksen, TagStory and Stavri Nikolov, Digital Spaces Living Lab 

 Discussion how mobile apps, tools and gadgets based on advanced information and 

communication technologies could be designed, made, tested and used in museums and art 

galleries.  

For more information about the digital loupe see:  

http://waag.org/en/news/travelling-loupe  
http://mesch-project.eu/mesch-prototype-the-loupe/  
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Annex 11 – Report issued by the meSch team (Waag 

Society) on the Sofia experiment  

 
This evaluation relates to the DSLL LLab concept validation/ meSch-based experiment that was held 

between September – December 2014.  

Overall evaluation  

The possibility provided by the eCultValue Living Lab activity to have an interactive prototype that 

has been developed within the meSch project (“the Loupe”) tried out by another organisation in 

another setting is very valuable for the meSch project. As the goal of meSch is the re making and re 

use of innovative interactive applications in the heritage domain, the LL activity provided an extra, 

early, dissemination opportunity. It both challenges and evaluates the value of the application and 

our own ideas whether or not there’s something worth pursuing there. The results of the trials in 

Sofia seem very valuable and the contact with Digital Spaces Living Lab (DSLL) and the eCultValue 

organisation was very pleasant. But as the time for the DSLL LLab concept validation/ meSch-based 

experiment was very limited, we feel this created some time pressure that was not really necessary.  

Initial phase 

Frankly, the initial call text that was send out was quite vague on what to expect, but as it seemed to 

provided an opportunity to create awareness for the meSch project/prototypes in an early stage we 

were positive to participate. The early contact with DSLL was very friendly and open, and we 

provided information to the best of our knowledge, but still were quite unsure what to expect if their 

proposal was accepted. As the planning until December 2014 was pretty tight, on acceptance there 

suddenly was (time) pressure on the contract and delivery of input. This process would have 

benefitted from an early and clear overview of steps and responsibilities beforehand 

(who/what/when) so things could have been anticipated (better).  

Running of the project 

Communications between DSLL and Waag in the preparation stage have been limited and functional 

- a number of Skype calls and email exchanges - but went well. This communication helped to 

(re)structure the content framework for ourselves. Main changes that DSLL made to the existing 

prototype were: • Design: make prototype lighter (linden wood) and thinner; longer handle; side hole 

to charge phone, etc; • Content: telling a story – connect objects in a story line for school children; • 

Starting point: no written instructions – start from demoing museum visitors how the Loupe works; • 

Trial: evaluate how participants navigate the museum space and what they remember from the story 

the Loupe tells them and the artefacts it is linked to. These will inform our next steps within the 

meSch project, which is a trial with museum visitors in the Allard Pierson Museum in Amsterdam in 

January 2015 with redesigned content and interaction of the Loupe prototype. DSLL did their best to 

keep Waag updated on the running of the tests but we didn’t know of the preliminary results until 

they were presented publicly, which is a pity as a less pressured planning might have given room for 

communication between DSLL and Waag on further tweaking functionality or pre-evaluating some 

findings while there was still time to take those on board in the final test at the museum in Sofia. In 

addition -if there would have been time- the evaluation work package leader of meSch would have 

liked to have been involved in the tests in Sofia –either in the preparation or as an observer- to ensure 

the tests would inform next steps in meSch as well.  
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Project results 

DSLL created a very nice video registration of the tests at the museum in Sofia. They were very 

careful with all the necessary references to projects and partners. Expectation is that the end report 

will provide valuable insights into the findings as well: DSLL stated in their presentation that they 

collected many more ideas how the Loupe could be further improved from the workshop with 

designers, makers and kids; and got several good suggestions for tools and games similar to the 

Loupe, that could be used in museums. These will be discussed within the meSch consortium. The 

results were presented publicly but for Waag Society it was impossible to attend any of the 

December events (Rome, Athens) due to prior obligations. Luckily one of the meSch partners in Italy 

was willing to attend the Rome conference and the meSch project coordinator was present in Athens. 

The activity resulted in blogposts on the meSch website and Waag Society website:  

http://mesch-project.eu/the-loupe-at-the-national-museum-of-history/  

http://mesch-project.eu/the-travelling-loupe/  

http://waag.org/en/news/travelling-loupe  

http://waag.org/nl/event/loupe-national-museum-history  

Possibly the end report will be used to create a final blog post on the project.  


