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Abstract

This paper presents the design, implementation, use and evaluation of ke tdagitsouvenir for an interactive
museum exhibition. We define a data souvesithe materialisation of the personal visiting experience: a data
souvenir is dynamically created on the basis of data recorded tordutiie visit and therefore captures and
represents the experience as lived. The souvenir provides visitors wigtmento of their visit andcts as a
gateway to further online content. A step further is to enable vigiborontribute, in other words the data
souvenir can become a means to collect visitor-generated content. We discig®tiale behind the use of a
data souvenir, the design process and resulting artefacts, amdplleenentation of both the data souvenir and
online content system. Finally we examine the installation of the daterscnas part of a long-lasting
exhibition: the use of this souvenir by visitors has been loggest seven months and issues around the
gathering of user-generated content in such a way are discussed.
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1. Introduction

Museums have begun to focus on the visitor experience as a prageissrbt limited to the time spent in the
museum itself. Indeed, as Falk and Dierking state: “The museum experience begins long before the visitor arrives
and coninues long after the visit” [9, page 284]. While the pre-visit is focussed on providingrimé&tion, e.g.
about both the collection and practical issues around the visit, the postivisiat establishing a long-lasting
relationship that can foster additional visits and wof-grouth promotion §]. To keep visitors engaged,
museums have started to experiment with new media channels to encasitag@articipation, such as the use
of social medias a means for visitors’ active contribution [7, 11, 15, 31]. The intent of sustaining a long-term
connection with visitors via digital media is however disconnected fronphigsical experience of visiting an
exhibition or an historical place. Examples of online experiences include greatpersonal collection of
artworks from the museum digital collecti¢fMake your own imagined museum” by the Tatd), engaging in a
creative activity and sharinge result (“Design your wig” by the V&A?) or contributing personal digital items to
an online exhibition(vanGoYourself, which reuses content from the Europeana repodjtofs a matter of
fact the material collection and the online presence are often managed by tidfégranments with the result of
offering two distinct and separate experiences to visitors. By combpmingiples from ubiquitous computing
and tangible interaction it is possible to close the gap currently existingdaetiie exhibition floor and the
online services and design visitor experiences that take both aspects intot 428puihe digital and the
material can become components for the design of a holistic visitor exqeetleat crosses the digital-material
boundary. The challenge is in weaving the digital and the material to cemtdess immersive and novel
visitors' experiences.

In this paper we explore the value of personalised tangible data souasrardridge between the physical,
personal experience of the visit and the digital online experience of stagiageshwith the museum. We define
personalised tangible data souvenirs in the context of a museum experieregfarsrapterial representations of
individual visiting paths: the visit is dynamically recorded by logditigrmation such as where the visitor is at
particular points in time and what exhibit he/she is attending to. Hiésisl then processed to create a tangible
embodiment of this personal experience. The data is the digital shafdtwe physical experience and the
tangible data souvenir can be used to access a personalised online spaspldlyattte visit against the whole
exhibition and enables visitor contribution. By creating a personalised adatansr it becomes possible for
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% http://vangoyourself.com/ (accessed 21.7.2016)
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museums to present visitors with a physical memento of theirwligié offering them the possibility to further
interact with the museum and its content, revisit their experience or caettiteir stories. Such interaction can
also provide a useful opportunity for the museum to gather visitor-genetsght and thus continuously enrich
the physical exhibition through novel digital material.

This paper is organised as follows: the next section discusses researcht telé¢lartopic of this paper. This is
followed by the description of the Atlantic Wall exhibition and the visitoreeigmce. We then describe the
system architecture and how it connects the interaction onsite and. didixteis the design process of the data
souvenir and the challenges of proposing a solution viable feeunus that has very low maintenance and high
impact, such as the printing of a personalised postcard. Followingwhisliscuss the personalised website
(created by processing the data collected during the visit) that enables visiributmns. Finally we present
the results of seven months of the data souvenir being used inhaitiex. We conclude the paper with
reflections and guidelines.

2. Related Work

This research lies at the intersection between museum studies, new fatigisabfabrication, personalisation
and ubiquitous computing. Although much research has been carriéd @ath area in recent years, e.g. the
many forms of digital fabrication, this work has been going on ie@gntly and their combination in a novel
and unique museum experience has not yet been pursued. In an atténipg together the different strands,
here we discuss how the different components can contribute to the cdgtiersonal tangible data souvenirs
as part of the museum visit.

Museums are nowadays considered an example of leisure activity padusetessarily for educational goals:
they offer a peaceful environment for those in need of rechaggidgoften are a must-see destination in the
tourist’s agenda [10]. Visitors have different needs and even the same person can looksatrt@eexhibit many
times, each time in a different way and with different expectatib@js A number of scholars in museum studies
(e.g. BI, [26], [34], [36]) see value in revisiting the information-centric approach of cultural heritefgvour of
one that enables visitors to be in direct contact with objects and placegMagitors feel emotions,
challenging their beliefs with difficult questions and enabling petsoreaning making are new goals for
curators. Instead of offering visitors a definitive pre-packed curatantetpretation to absorb and leamore
forward-looking museums offer multiple, possibly conflictingjoes and leave the act of interpretation to the
visitors, while acknowledging that their different personal backgisuexpectations and needs change the way
they engage with heritage holdindgJ]. The premise that information is not the only or most importactof
impacts on the way in which designers should think about digitalactten with heritage. Factors such as
physical engagement and supporting the social setting are principles thatioredasigners should consider
[29].

Issues with technology in museums were noted as early as 1992: \asioyed interactive multimedia, but they
did not have the time or patience for the kind and amount of detailglpd [30]. The focus should be on how
the information igeceivedrather than how it islelivered[30]. Twenty years later we see the story repeated: a
study of tabletop interaction in a museum showed 50% of visitoraalitbuch the table, only 17% had more
than one-touch interaction and only a few conversations aroundileefocussed on the topic of the exhibition
[16]. The situation is not that different with mobile guides (PDAs initjaipartphones now): mobile devices
extend the time visitors devote to interaction with technology, but timet tnégghpent in understanding how the
device itself works and nah visiting and interacting with the heritag&4]. Mobile guides focus the visitor’s
attention on the screen in their hand to the point, in some cases, of igheriexhibits 17] or choosing what to
look at on the basis of what is on the scre&8) instead of what is of personal interest. Enabling and supporting
visitors’ choice is key for actual engagement and enjoyment. Advancements in ubiquitous computing have the
potential to mitigate some of the issues with mobile technology, for examglkedbging the number of items
accessible through the phone at each point in time during the visit t® ¢kbgits that are in the immediate
vicinity [4], [5]. However, radically different solutions are possible. As in the cégbeoAtlantic Wall
exhibition discussed in this paper, ubiquitous computing campkeimented in a completely transparent way: by
concealing technology within the environment the experience is not affecfarbbiple issues with the device.

An exhibition or a museum can make a lasting impression on therasitiobuying souvenirs is a common way
to mark and remember a special experience. A large body of evidgmuertsuthis, particularly in relation to
tourism P], [12], [13], [22]. While the most common experience is to buy a souw&itér the visit, there is
evidence to suggest that the souvenir should instead be an integddltharvisit itself, it should be constructed
during the visit in such a way that it becomes the embodiment of the persquadiemce P1]. Digital
manufacturing has opened new opportunities for creating artefacts a®fpartvisit. For instance, 24
experimented with the digital making of self-designed/-assemldeadenirs in the context of an extended
experience of a single art installation. Their findings show different attituddse tmmaking and the souvenir
depending on how intensely the visitor experiences the exhibit: tkimgneould be the focus of the experience,
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a way of reflecting and making sense of the artwork, or a Wagpmturing the experience into a memerd]|
This interesting experiment, however, cannot be applied to a real mus#ting, sas it is impossible to have
personnel available for a one-one making session. In addition the reflective activity was designeshdase
single art piece everyone experienced; in a museum each visitor followsoaglgrath and experiences different
things with the result that no two visits are the same, even for pésipieg together.

To be able to automatically create a personal souvenir of a museuihisisiecessary to collect data about the
visit itself, via sensor logs, and to give meaningful form to thatgnal data set. A unique example is a summary
of the visit just concluded, which is automatically generated on the batis ofsit logs B2]. A personalised
summary is a reminder of the actual visit, but does not have the physiditileg of a souvenir, that of being a
beautiful, physical object kept as a memento of an experience.

Experiments with the materialisation of personal data into beautiful objaeés do far looked into data from
sport R0] or craft [25] activities or the monitoring of email us&][ These materialisations are an abstraction o
the activity, they need to be explained to be properly interpreted; theyesseticdde into personal performance
over time. For example ir2{], the record of a single physical activity is engraved with a speciéqliitern that
captures the frequency of a specific motion; multiple activities over time diéfgesnt lines and contribute to
the unique aesthetic of the personal bracelet.

The use of digital technology to fabricate personalised objects does not ¢hangessive nature of objects
created exclusively to be looked at and function as reflec@djeof motivational 0| pieces. Digital technology
can take the fabrication much further and make the physical objeshtan point for a further personalised
digital service that makes use of thwesite visit logto extend the experience online in the formagdost-visit
environment offered by the museum to visitors. Museums havedokigowledged the importance of a long-
term connection and communication with visitors, but the focus so fdyeeason specific activities for school
visits and informal learning2f3] [35]. We see much potential in extending this approach to all visitors and
enabling museums to start a long-term relationship with visitors, wfanfiom are returning visitord 0] [27].

To summarise, from a visitor’s point of view a souvenir of a museum visit should hold a clear connectitire to
exhibition or collection and should represent somehow the personal joinosy a museum point of view the
creation of a souvenir should be low-cost and maintenance-freiar $esearch has not tackled any of these
issues. Furthermore a souvenir is seen as a passive object, a reshititepast. A personalised souvenir can
extend the interaction into the future by offering new ways foseums to connect with visitors, e.g. by
matching the visit with additional curated online content or by enablirigprgisto contribute to a growing
collection of visitor-generated content. In other words the personalised tangitémisdecomes the means for
a long-term visitor-museum interaction that connects the physical addyits.

3. The Hague and the Atlantic Wall

The tangible personalised data souvenir in this paper was partaggiym of the exhibitiofiThe Hague and the
Atlantic Wall: War in the City of Peace” which ran from April to October 2015 at MUSEON in the city of The
Hague, in The Netherlands. The exhibition was conceived as a stand-alorgeteetthiich the technology was
added as an enrichment. In other words it was the intention of ti@tiexhcurators that visitors would be able
to enjoy and appreciate the exhibition without using any technology. athe topic was expected to appeal a
large range of visitors; in particular the museum expected a highelenuwof elderly than usual and it was
therefore key to care for all attitudes and abilities.

The Atlantic Wall was a set of defensive lines and placements thabuiéirby the German forces during WWII
along the coast of the Atlantic Ocean and North Sea, from the French/Spardghtb Norway. The wall
consisted of a 5,000 km long chain of bunkers, anti-tank wallss d@iffd other barriers and was aimed at
preventing an Allied attack on the Reich’s Western frontiers. The presence of these fortifications affected several
countries and cities, and their residents.

The exhibition focused specifically on the Atlantic Wall in The Hagué¢higicoastal city, the construction of the
Atlantic Wall was rather different from the rest of the defensive line, bethuse The Hague was the seat of the
administration of the occupied Netherlands and because of the presemdistohg port, meaning needed
additional protection. As the Allied forces could break through the codefiahce lines and reach The Hague
from inland, a second defence line was created through the city Tiselfsands of buildings were demolished to
give way to an anti-tank ditch and an anti-tank wall. Tens of thousdmople had to leave their homes and be
relocated to other parts of the Netherlands. Some parts of the city weregeo dmeessible to the inhabitants
without special permits or were completely closed off to civilians.

The exhibition dealt with the impact of the construction of the wall ercily and its inhabitants. Subjects such
as evacuation and daily life in an occupied city that had become a milbameds were important in the
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exhibition’s storyline. The story was told by means of museum objects, documents, maps, modzisgnalphs

and videos all displayed in an evocative environment (Fig. 1). The exhibfiere wasmranged to correspond
to a physical map of The Hague and showcases were marked as locationgheitlity. Ten interactive display
cases were spread across a single open-plan space, along with arciotyodideo projection. Here below we
summarise the interactive experience, interested readers can refer to a matedest&seription and discussion
in [19]. While the interaction at the cases was essential in order to collect the lojs, praper we focus on

bridging the physical and the digital, and therefore the conclusion of tkiteoaxperience and the continuation
online.

Figure 1. Visitors interacting with the Atlantic Wall exhibition.

To enrich the visit experience, a set of personal stories were prepatedduyrators and recorded using actors in
order to provide affective content to complement the factual, more traditettual descriptions. The intention
was to offer a richer variety of personal accounts than generally avagabig,beyond the presentation of facts
and more into the personal and affective recounting of dramatistevPlayback of the personal stories was
triggered by smart replicas; reproductions of original exhibition obpaaggnented with digital technology (in
this case NFC tags). Each replica represented a single perspective on thé tgterftantic Wall: that of a
Civilian displaced from their home, a Civil Servant (Official) unwilling be the instrument of the
implementation of the occupiers’ plan, or an occupying German soldier who felt himself a protector of the Dutch
population against potential invaders.

Ambtenaren ervaringen
ecieria s pokn)

Figure 2. The smart replicas at the pick-up point. The top row is fd&rgksh language, from left to right: a
German-Dutch pocket dictionary for the German perspective; an armbandatfitatgoermission to cross the
lines for the Official (Civil Servant) perspective; a box of sugar satefpr the Dutch civilian perspective; The
bottom row is for the Dutch language, from left to right: a beer nwengs Christmas present to the German



soldiers for the German perspective; a printed pass that allowed crosdinggHer the Official (Civil Servant)
perspective; and a surrogate tea-bag for the Dutch civilian perspective.

The exhibition had textual information in two languages, Dutch antidBngnd therefore 2 sets of 3 smart
replicas were created. Each replica represents one of 3 perspectives in onguig@danThe replicas and their
collection point within the exhibition are shown in Figure 2. When enté#nimgxhibition the visitor chooses
one of these replicas and carries it around the exhibition to interact with tley diapes. If, for example, the
visitor chooses the dictionary for their visit they would be choo$iagerman soldier perspective in English

(top left in Fig. 2)

Table 1 shows the mapping of objects to perspectives and languages.

Replica Language Per spective
Tea bag Dutch Civilian
Sugar English Civilian
Travel Pass Dutch Civil Servant
Armband English Civil Servant
Drinking mug Dutch German Soldier
Dictionary English German Soldier

Table 1: The list of replica objects and their corresponding perspective and kanguag

Each replica contained an NFC tag that allows the physical item and its useraot intén the display cases.
Next to each display case was a pulsing orange circle, under which was alali€e«C reader. When a replica
was placed on the circle the colour changes to a solid green, indicatinbehetse has been activated (Fig. 3)
and audio played through the earpiece while images were projectiee oase front glass. The use of the replica
was monitored and information logged: when the replica was placed bir@rreader, the showcase number,
the perspective represented by the replica and a timestamp were logged; sianitsation was recorded when
the replica was removed thus enabling the system to fully track the visit.

Figure 3. The use of a replica (the German-Dutch dictionary for the Soldipeptve) at a showcase point.

The visitor was free to move around the exhibition visiting cases inmgy they wisbd When they decided to
end their visit, they would go to the souvenir printing station. Hexedplica ended the visit session, triggering
the system to process the log data and generate a data souvenir: alipecsaard on which the visit is
represented. Beside the souvenir station was an interactive tabletop disfilayamiine map to invite visitors to
explore the stories contributed by other visitors. In this way the owigi®r contributions were part of the
exhibition itself. It was also expected that, by sgeither visitors’ content, visitors were encouraged to consider
contributing. The possibility of allowing visitors to contribute while stiltleg museum was considered at the
design phase. Given the sensitive topic, the curators decided to maderedatent before its publication on the
map; therefore a dynamic upload of personal stories was not appropridte dablletop enables viewing but not
uploading. The personalised souvenir, a postcard, printed at the é¢he wikit, contained all the necessary
information to go online, revisit the experience, get further matermilade in the exhibition and contribute
content in the form of personal and family memories, as described.below



Use your passcode number to see your visit on the city map at
www.museon.nl/atlantikwall

Use your passcode number...

! Nusmbae / Asnisl

| tasRaer)

civie sERvant

e r—

... to see your visit on the city map € meSch

Enter the passcode number on the website H | B ) Did you play in a bunker as a child? Were your relatives displaced?

to see your visit and contribute Help our collection of memories to grow, add your own!

@) Home I togout =

Click on the map to add a new location Click on the map to add a new location

@ meSch

Figure 4. Key frames from the instructional video on how to usedstegrd as displayed at the souvenir station.

As with the other cases, at the souvenir station the visitor placed their @plica pulsing orange circle (Fig. 4,
top left). A video then played containing instructions and the posliéardtata souvenir was printed (Fig. 4).
The front of the postcard was personalised with the language anégqemsmf the visit, along with the three
cases at which the visitor spent the most time. This information xteescted from the log recorded during the
visit. The three most seen cases were printed as stamps as aerepaisskes that needs to be stamped to be
allowed through (Fig. 8). The card also included a unique passcode amgtguicathe user to visit the post-visit
website. The back of the postcard shows a map of the city togetherawiference to the corresponding
locations in the city (Fig. 8). In this way a relationship between thibiion and the city outside the museum's
walls is established. This connection between the experience of The Hamgetderwar and The Hague today
was reinforced by a large interactive map positioned next to the personalisguicing station. The interactive
tabletop displagd user-generated content relevant to the Atlantic Wall and located on a mapcity ttoelay
The curators were willing to collect personal memories and stories, photographpersonal archives or any
form of visitors’ contribution, e.g. selfies on relevant spots. A few contributions from friends efrttuseum
were used to provide some initial content for the map. The next seesaritibs the design process of the card
as a souvenir of the personal visit and its use as an element of the Atlantic \Watilogxh

The postcard has a unique code printed on the top right corner (FlgsiBy this passcode and the website
address provided on the data souvenir the visitor could elect to g@ a@mlicontinue the interaction with the
exhibition and to add their own content to this map. The onlineisistexperience was designed around an
interactive map of the city of The Hague; places in the exhibition were markéte map and colour was used
to show if the place had been visited in the exhibition or if ingtesds new content to the visitor. Standard map
placemarkers were used to show visitors’ contributions; clicking on the place-marker would display the content.

4. System Ar chitecture

While the visitor may not be aware digital technology enablds &x@erience as it is completely concealed in
the replicas and the cases, a bespoke software system paired with ubigoitquuting (NFC tags in the replicas
and NFC reader in the interactive rings) is what makes the Atlantic Wall exhibiteractive Fig. 5 shows the
different layers and components: the Application Layer controls the ititeraegith the visitors both onsite and
online; the Service Layer provides the backend functionalities; and thd_8y#a manages the content (i.e. the
videos) and the logs (i.e. the recordings of how each replica has lgen us
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Figure 5. The system architecture over three layers. The Application Layages the visitor interaction online
and onsite; the Service Layer enables the system functionalities; and the Data &sggesrboth the videos
displayed as each case (Content) as well as the log collected for each smart repiicthasechibition.

The Application Layer contains the modules that directly interact with tltergidoth onsite and online. The
Onsite Network subsystem manages all the interactive cases: when a seplégaed on a Case it requests to the
Event Processor the corresponding video to the Content Managememh $iystee Data Layer); the video is
then passed to the Content Delivery Service (in the Service Layer) to the Retsiterk to be displayed on a
Case. When the replica is removed from the ring the Onsite Network redugeBigeint Processor (in the Service
Layer) to record for how long the replica was used at that specific @ésdénformation is stored by the Log
System in the Data Layer and later used for printing the souvashinghe online visualisation. While the visitor
progresses in their visit the Onsite Network is repeatedly called and teepsacess of content request, display,
and log storage is repeated. When the visitor concludes the visit prahelpes the printing station the Event
Processor activates (via the Log System and the Personalisation SeribgtdahSouvenir Printdo generate
the postcard. Finally when the visitor uses the code on the postaamtetahe website via the Online System,
the Personalisation Service uses the log in the Log System to visualiseitthe £0°seen’ or ‘new’ depending

on the record of the visit associated to that specific code. Fig. 6 stewshlbe components in the system
architecture are activated at different phases of the visit; it follows a hypothetical wisiitior the exhibition and
later online.

The Start’ point has instructions, a map
of The Hague, the replicas, and t
original objects in the glass case.

Visitors choose the storyline they want
follow: the German soldier, the Dutd
civiian or the Officer, and take th
corresponding replica.

With their replica in their hands, th
visitors start their visit looking a
objects on display, reading panels 4
interacting with the case.

Onsite Network
Event Processor
Content Man. Sy
Content Deliv. S¢

Video playson Case¥

Rplica on Case2

Replica off Case® Onsite Network
Event Processor
Log System




They progress in their visit looking ¢
objects on display, panels and listeni
to personal stories via the interacti

When they decide to leave they approa
the printing station and place the repli
they used on the interactive spot.

The visitor takes the personalis

postcard and leaves the replica in 1
collection box.

cases.

Replica on CaseP Onsite Network
Event Processor
Log System
Data Souvenir Prir]

Replica on Casef¥ Onsite Network
Event Processor
Content Man. Sy;
Content Deliv. Se
Video play on Casef&

Postcard printed

Replica off CaseN Onsite Network
Event Processor
Log System

When at home the visitor uses the cd
on the postcard to enter the personali:
area.

Then the visitor decides to look at wh

The symbol €' shows content in the - K d
others have contributed by clicking ¢

exhibition that was not seen. The visit

clicks on to complete the visit online. the symbo,.

Klik op de kaart om een locatie toe te voegen

e )

Login online> Log System
Personalisation Servif
Online System
Display personalised m&p

Figure 6. A storyboard of a visitor interacting in the exhibition later online and how their action triggered
some components in the architecture. The storyboard follows thevésitoe steps are do not trigger any action
in the system.

5. Tangible Data Souvenir

The design brief was to create a souvenir that fit with the theme of thstiexh while being easily produced in
the thousands with minimal maintenance and also offering layergasfation to the visitor. This included a
representation of some aspects of their visit, the connection betweeisplay s within the exhibition and the
city of The Hague and access to an online post-visit experience Wkevesitors could find curated content as
well as visitor-generated content, such as personal and family niesmo

A number of concepts for the data souvenir were created (Fig. 7dénto explore the design space and to look
at issues such as ease of production, cost and customisdtese Goncepts included generative postcards, an
overlay for a street map, and a set of travel or identification papeeh. & these connected in some way to the
exhibition, whether through the use of place (the street map), thetybject (the travel papers), or the content
used to create them (the postcard).
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Figure 7 Different concepts explore at the creative phase: a set of foldable tickets (topveftiera postcard
with a personalised stamp (top right); different personalised stamtisrtbleft); and a layered and annotated
city map (bottom right).

The postcard concept was selected based on considerations such as theafiusmpected visitors (about
20,000), production process and cost. Industrial printers and papdr to print tickets for events were
considered; such a technology is very fast and reliably prints thdsisd cards before any maintenance for ink
or paper is needed. In addition, the card background can bgripted on both sides with a high-quality
customised image in colour (Fig. 8) while patterns in black can be generateatiated dynamically so as to
implement the personalisation component (Fig. 9).

The background graphics use the visual metaphor of crossingdipesenting the Atlantic Wall (in orange) and
the lives of the people around it (in blue), as they connect withtersect with the wall. The design draws some
aesthetic influences from aerial images from the archive of the cgivéocohesion as the exhibition features
much content based around maps and aerial photographs. The cotaugs, and blue, also feature prominently
in the exhibition design (Fig. 1).

‘ Nummer / Number MUSE@N 0
Locations / Locatie 0
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Figure 8. The standard pre-printed postcard front and back. Titéhfie predisposed areas for the printing that
is done dynamically after the analysis of the logs (Fig.7); the baskssh stylised map of The Hague with the
locations represented in the exhibition indicated. The numbers on thiglsesamatch the ones the stamps.




Figure 9. The personalised souvenir summarises the highlights of ith& késpostcard on the left shows the
visitor received the English narratives, followed the story of the Gernthepamt the most time at locations 1,
3, and 9; and the postcard on the right shows the language was Dufmrsghective chosen was that of the

German soldier and only two locations were visited, 6 and 7.

When the visit (described in the previous section) is concluded the @pppooaches the souvenir point to print
their personalised card. As the augmented replica is placed on the last irdespotivthe data log recorded
during the visit is processed to create the personalised print footiteofrthe card (Fig. 9). Aspects of the visit
are extracted, such as the preferred language and the perspective (ithal mtosy) that the visitor chose. The
log data (the order of the interactive cases visited together with the stastopntime of content playback) is
processed to determine the three interactive cases with which the vigtaciat for the longest period of time.
These are then printed as “stamps” similar to those on travel documents during WWII. As each display case
represents a specific location in The Hague, each case is representeddueatamp as though the visitor had
been granted access to that location. The text on the stamp gives thef thenleation within the city, while
the image represents the object on display in the corresponding caseskiagvs the ten stamps created for the
exhibition.

Figure 10. The 10 different stamps one for each station in the exhiliitch.one represents an object on
display and a location in the city (that fits the map on reverse, se@)Fig.

The personalised postcard is a materialisation of the visit experience captthredlata log. A 6-digit personal
access code printed on the top right of the postcard (see Figie3)agicess to the online post-visit experience
website. This website is based on The Hague city map annotated with curated frontethe exhibition and
enriched Iy visitors’ contribution (Fig. 11). In setting up the website the curators aimed at collecting personal
memories of The Hague in relation to the Atlantic Wall. Entering their personalesabled the visitor to add
content. At a glance the online visitor can see which content correspahésciarated Atlantic Wall exhibition

(marked with f-") and which content was contributed by visitors (marked \%h The content from the
exhibition is further distinguished in what has been seen when atlifigtien (the logo is displayed in colour)
vs. content that has not been seen (the logo in grey) (Fig. bijaij the different colour in the marker for the
visitor-contributed content distinguish that of other visitors (in red) from that contributed by the wuisito
him/herself to the website (in green) (Fig. 11). The different markers their associated content, are designed
to both show information at a glance and to stimulate the visitor to inteiéicthe system and add their own
stories or memories. By showing the visitor the information regauttiie cases in the exhibition we remind them
of what they have seen or offer the opportunity to look at whabéas missed during the visit. By showing
them aher visitors’ content we aim to encourage them to submit content of their own.

Finally it is important to notice that the card gives access to vigitnrdtion held by the museum without the
need to leave any personal data such as name or email address. Visit mgmgmous and linked only to the

unique passcode on the postcard. If you have your postcard thewisiband the extra content is accessible to
you. Both curators and visitors who are becoming more awatBeoconcerns around properly managing
sensitive personal data appreciated this design feature.

10



()rome untsen ===

Klik op de kaart om een locatie toe te voegen

I do loop v 1940/4 1 vorderden de Dutsar
3 baste schepon van do Schavenngso
vistarsvioot, Siechis sno Mein anral schepen ? ?
moch. ander Duta foezioht, bijvas vissen. 26 The Hagle o =
moeslan dihibi] de kst bliven en voor de ?
avond weer bnen 24, Do bozetie wikie
voorkomen dal schepen en hun bemanning
(twehan nast Engetand N septersbor 1044
mochion do viasers niot Meor Ltvaren en kwam <

meSch receives funding from the European Community’s 7FP ICT for access to cultural rerources GA 600851,

Copyright © meSch Project 2015

Figure 11. The view of the Atlantic Wall online. The small window shthaesspecific content for a point.

6. Deployment within the exhibition

The Atlantic Wall exhibition was opened to visitors from April to October 2@%ing this time we held a
number of different evaluations to assess different aspects of the eigiterience 19]. Relevant to this paper
are a set of naturalistic observations and the analysis of the logda@cbrough the use of the replicas within
the exhibition and the online access via the postcard.

The naturalistic observations enabled us to gain a good understandiong tfehvisitor experience evolved. The
exhibition flow was open plan meaning there was no presttflow through the exhibition: visitors entered at
any point, moved freely and left at any point. The lack of sighage dostért (where the replicas are picked up)
and the souvenir printing station meant visitors did not know tliasean interactive activity on offer in addition
to the traditional exhibition of objects and panels. As a result the interactigs w&re used only by a minority
of visitors who entered the exhibition from where the replicas were displayedobserved visitors without
replicas approaching visitors with the replicas asking where they could ¢hbécteplica too, so as to have the
same enriched experience. A few weeks after the opening the museududattcsignage to clearly indicate
there was a start and an end point (Fig. 6 shows the start point whesplites are picked up, Fig.12 shows the
end point where the postcard is printed and the replicas returned); it also atluedififormation on how to use
the replicas and additional information about the souvenir was also placed@rtipmint as to invite visitors to
complete the experience with the printing and collecting of their personalisedub The signage substantially
increased the number of visitors using the replicas during the visitvarrecorded an increase in printing the
souvenirs at the end, although we observed that many continoe@rook it as they returned their replicas at
the start, where they had picked it Updeed this is an understandable behaviourimamihdsight we should have
designed the start and stop as part of the same interactive station, soake teure visitors would not miss it
unintentionally. Indeed some visitors did not show any particularestter the souvenir: we observed a few
visitors looking at the souvenir station but not going throughpitocess of actually printing. Conversely, we
observed pairs and small groups of people visiting together seledtfagemt replicas, going through the
exhibition and then printing postcards: as the postcards were differetite(asperiences were different) this
provoked discussions in the group on what was most liked anithtlation from a partner to listen to another
story they particularly liked.

These observations derive from a naturalistic approach and visitors wefertheteserved but not approached.
For a period of time museum staff were present on the exhibitiontfioaffer explanations and support: when
visitors were shown the printing station and it was explained hewptistcard could be used the feedback
collected was very positive. Visitors appreeththe gift of a souvenir as a memento of their visit. The fact that
the card was personalised was not always automatically understood, bus visita group who followed
different paths were observed comparing cards indicating a personalisexhis can be a good way to invite
visitors to reflect on their visit, an important step in the trajectory pééance B]. This observation brings the
guestion of whether the personalisation mechanisms of the systemd &fe explained or made more evident.
For example, should we include some explanation on the card itsélétter yet, at the printing point. Also,
should the stamps on the card be shown at the cases that theyaratresso as to make the connection more
obvious? What we can state is that the card was appreciated for the vemyualgy of the print and the
interesting design. There have been no reports from museum fstaffds being left behind in the museum,
indicating a high interest by the visitors in taking the souvenirs avitaythem.

11



Figure 12. The printing station after a sign was added to direct the visieaed the start point to collect the
replicas. The print station has a large touch screen to explore the map of Thevitlaghevisitors’

contribution (bottom right in the left image); a smaller screen fomieliction video next to a slit where the
postcard comes out (right column, top), and a box for hand-writtggestions (right column, bottom).

Another source of feedback was the analysis of the logs automaticaligeddy the system during the visit and
then the online access and use. In the seven months the exhibitiarpera a total 014853 visitors used the
replicas in the interactive parts of the Atlantic Wall exhibition. Of thestokgs1557 (~10%) printed their data
souvenir. The fact that not every visitor that used the replicas prineedouvenir can be explained by the
observations: many returned the replica at the start so overlooked thegpsiation, many did not go through
all the exhibition so missed to walk by the printer, and many noted thagrut decided not to use it. This last
behaviour is somewhat surprising given the positive feedback collegtéa tmuseum staff when the postcard
was specifically discussed; we can therefore only speculate that pa$ssoig due to the very unfamiliar
situation of print-your-own-souvenir that could be completelyawsd if a different dynamic was implemented,
e.g. a member of staff collecting the replica, printing the postcard anthgaindut to the visitors.

As the souvenir was also intended to enable access to the online &ystathering personal contributions we
also monitored the use of the passcodes. It should be noted that, whileettexd information to access the
content online was printed on the postcard, the instructions on hpmdeed were not. This information was
given in the form of an animation (Fig. 4) displayed at the pignstation. We believe this had a negative impact
on the use of the online system as many visitors may not havatpeition to the video or may have forgotten
what the code on the postcard was for. Indeed, although the atfomon how to go online was on the postcard
(see Fig. 4, 8, and 9), it was in a small print and not fully expdaiand therefore difficult to decode or
remember

Of the 1557 visitors who printed the card onlg9 (~2.5%) logged in to the online post-visit exhibition,
contributirg overall 62 content points to the map (Fig. 6, last frame). The majority olutiee content points
added were created towards the centre of The Hague and were textuallyiahfew supported by old photos
The location of the user content points do not particularly map to the leeatigdhe exhibition. However, one
area, the Statenkwartier, which was almost completely demolished in order tcaddifdnal Atlantic Wall
defences, showed a high concentration of visitor contributions. éwiffitor contribution was minimal with
respect to the curators’ expectations, time was spent in understanding why people were not willing to contribute.
Staff from Museon have reported that visitors were very happlyaie stories and memories with them on the
exhibition floor, but were reluctant to go online, even if museum sifiéred to help. The reason why
willingness to share stories did not translate into active contribution could kenexpin many ways: 1) the
visitors who had personal and family memories to share were etitegitying and may not feel familiar enough
with technology to go online and contribute; 2) poignant memories nkgtdrding human being; 3) instructions
on how to get online were given in the video when the card was p(Fited4), key information was on the card
but perhaps was not clear enough so people did not know/remeawbé¢o ko it; and 4) when a visitor has left
the exhibition the interest has passed and the effort to contribute when at Homdigh. The last two poist
can be addressed: a new card with a new background and cleangctimssr could be designed@o enable
visitors to add content while at the exhibition itself (the option to contribaméent at the interactive tabletop
was discarded at design time by the curators as they wanted to checkis#tachcontribution before it was
displayed at the exhibition), the museum added cards and a boeofolefo write and leave their contributions

12



in paper form (Fig. 12 bottom right); the museum personnel wibigld upload the contents of the cards on the
system on behalf of the visitors

7. Guidelines and conclusion

The research reported in this paper is the first example of the automatiatienef a personalised tangible data
souvenir that acts as a memento of a museum visit and bridggaghieetween the physical and the online
experience. Our work showed that the uptake of the souvenir vesrseafffoy factors outside our control, i.e. the
exhibition layout and signage on the exhibit floor. However, everthimse visitors who did print the card, its
meaning and the relationship with their personal visit was not clear. Morectes®eaeeded to understand if this
information is actually desired by the visitor or if, instead, the §iét beautiful object as a memento of the visit
is enough and the additional explanation on how the card was made coukllldel@wnline. The crucial point
is to find ways to increase the number of visitors accessing th @xperience. A clear guideline is to make
sure the information on the souvenir is not only present, but tisatatmpletely obvious how to use it. This can
be a challenge, as blunt instructions can clash with aesthetics: designers miyanesde one or the other. A
souvenir that has clear instructions on how to get online is essenti@lséd/need to determine if the underuse of
the website is due to lack of know-how or lack of interest. Museumsearigg much effort to provide post-
visit experiences that, in the second case, may not be worth gurdniralternative approach is to provide tools
that enable the museum to offer a post-visit experience at a limited cds: digital content for the exhibition
has been created and the log of the visit collected, the two can be ustmrataally create online personalised
pages (Fig. 13). These pages could include views of what has been milsedaxihibition as well as content
from public online resources recommended on the bases of the visitu#eim can also use these pages to
publish newsletters or advertise new exhibitions.

2 mescrecomctaestactons o

Everything
you have
missed

PASSPORT

rﬂ:
E.é

Figure13. The automatically generated personalised pages that use the exhibition contany material and
recommend external resources on the bases of the recorded log.

A positive finding from this deployment is that visitors who erate their own data souvenir take time to look at
them and keep them. They do not seem to leave them behthdnpr them at the museum. This is inline with

our expectations based on the research into souvenirs and membedeedback collected on the exhibition

floor also shows that the postcards are seen as being someththgkegping. A second guideline then is that
high quality printing and beautiful design can add value and encousaigesvto keep the gift.

A further guideline is to design for reliability. Discussions with cusatand technical staff from Museon
highlighted the importance of a reliable, low maintenance system. Preaipasiences with printers and other
such systems on the museum floor had been quite negative, d®thaiere seen as more trouble than they were
worth. Much work was put into producing a system that was reledmeigh for deployment in the wild. This
included the use of commercial grade thermal printers, capable of prod06Bgbstcards before needing to be
loaded with more card stock and that did not need to be loaded mitbbther media such as ink or toner.
Reliability is also a key issue for visitors, an unreliable system willigeoa poor experience for the visitor and
can lead to frustration. Finally the printing was almost instantanemtisere was no delay between depositing
the replicas and collecting the postcard.

To conclude, our exploration of the automatic generation of a tangiblenpsea souvenir created on the basis
of logged data was very positive and opened a range of possiblker ftesiearch actions. Curators were keen for
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visitors to take away a memento of the exhibition. Visitors wenel fof the cards and took them home with
them. The logging of the visit enabled dynamic content creatiomamy more visualisations could be designed
for both the souvenir and the online experience. The key issumvigohincrease the number of people that go
online, although this point needs much more field research as itas albtlear if the under use is due to lack of
information on how-to or lack of interest by visitors.
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