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Executive summary

This report describes the field research that was conducted at the Dutch archaeological museur
Hunebed CentreThe aim of the research is to investigate gh&ential use of new mobile augmented
reality solutions to enrich the visitor experience at the museum. After documenting the current visitor
process with BPMN (Business Process Modelling Notation) and after selecting QR codes as the bes
solution alternave because of ease of acquisition and ease of use, the desired visitor process is
documentedvith BPMN. In this improved process model, the visitor prodeas been redesigned to
integrate QR codes. Implementation of several QR codes at the Hunebed $Demiee that they
effectively fulfill their purpose.

1 Introduction

This report describes an empirical business process study of the visitor process at a Dutch archaeologic
museum named the Hunebed Centre. The museum wants to examine its visitor processstgdte

how the use of augmented reality with mobile (smart) phones can be integrated in the process to enric
the visitor experience Augmented Reality (AR) technology integrates a compgégrerated imagery

i nto the user 6s rte thdtis, the ealwodd is augmgnded loy xdmpgeeceted
sensory input such as sound, video, graphics or GPS data. In a museum context, the goal is to enhar
the visitords perception of reality bityofmsmobdeme nt
phones with internet access amdtegratedcamera boost the commerciasuccess of mobile AR
solutions.

With the use of augmented reality, the Hunebed Centre hopes to extract more customers, especial
youngsters who currently do not visitethmuseum a lot. Attracting new customers is necessary
especially now the Dutch government is decreasing cultural subsidies. The objective of this report is
threefold. First, the goal is to provide better insight in the current visitor process includprg-thstor
process, the indoor and outdoor museum visit, and thevsistr process. The second goal is to
examine which populafAR solutions can be used to innovate the visitor process. The third goal is to
select the best solutipand conclude howral where it can be used to improve Wtor experience

The following research question guides this report:
How can new mobile augmented reality solutions enrich the customer experience during the visitor
process at the Hunebed Centre?

This questions answered through a business process study of the visitor prblcesemainder of this
report is structured as followSection2 provides more information about the Hunebed Centre. After,
Section3 models the current visitor process with the Business Process Modelling Notation (BPMN)
the current industry standard for graphical process modelling. Settieviewsseveral populamobile

AR solutions and selects the best option for the Hunebed Calexé. Sectiorb explains the possible
uses and advantages of the seledeltion alternative and then redesigns the visitor process with

! BPMN is a standard notation that defines a Business Process Diagram (BPD) that is understandable for all business users.
BPD is a graphical model of an organisatidmsiness process, which is based on flowcharting techniques. The diagram
shows the network of activities performed and the flow controls that together create the product or service that is being
delivered.
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integration of the seléed solution alternative. Finally, SectioB presents the implementation of the
selected solution at the Hunebed Centre.

2 Case description

The Hunebed Centre is amchaeological museum with almost 100.000 visitors on an annsa. ba
Yearly turnover is about 3.million Euros of which 80 percent consists of revenues from entrance fees,
catering and (web) retail sales. The other 20 percent consists of subsidiesamehéstenly granted by
county and town government. The county government will cut its subsidy with 10 percent and the
currently subsidized buss for visiting schools might not be free in the future.

The Hunebed Centre employs 25 people, both full time and part time, and has about 100 volunteers
Apart from a permanent exhibition, the Centre organizes small activities regularly, such as small
exhibitions and thematic tastings. These special activaies small because of their costs and
attendance, and are marketed extensively. The Centre also increases its brand awareness by selli
regionrelated products under its brand, such as water and beer.

Most of the visitors are groups with an educationgédive, elderly and couples with children. In
addition, the number of visitors from other countries, young couples without chiddrérgroups from
special education is growing. Like in most museums, the Hunebed Centre recognizes that young peopl
betwea the age of 12 and 17 years remain largely absent. The Centre would like to change this in the
future, but is unsure how to attract this group.

The Hunebed Centre views itself as a "museological social enterprise” and thrives for both social an
biological sustainability, and for influencing local politics. The Centre aims to be innovative in thei
positioning towards visitorsThis includes integrating several ways of experiencing (hear, smell, see,
taste and feel). Like every museum, the Hunebed Ceatnés to expand the number of visitors and thus
increase sales, especially with the upcoming reduction of subsidies. This can be done by increasin
brand awareness, by better serving the current target gemgby attracting a new target group (young
people aged 127). In sum, by creating a richeisitor experience the Hunebed Centre hopes to attract
more visitors. The use of new mobA® solutions might be able to achieve this.

3 Current visitor process

The visitor process consists of three main grdresses: preisitor process, visitor process (indoor and
outdoor), postisitor process. There are slight differences in these processes for individual and group
visits. Therefore, the sub processes are modelled and described separately for indiad uatsups.
Appendix Aincludes the BPMN model of the enticarrentindividual visitor process and Appendix D
includes the BPMN model of the enticarrentgroup visitor process. The models show the activities
that are performed by the involved actorsha visitor process, the interaction between these actors, and
the sequence in which the activities are performed. The involved actors are human actors (visitor ant
employees at the Hunebed Centre), software actors (information systems), and objec{tlators
exhibited object). The current information system consists of a website. The employees are divided intc
several functional groups: badffice employees (marketing, management, etc.), fofite employees
(reception, telephone operator, etc.), etiocal employees (tour guide, activities monitor, lecturer,
etc.), museum shop employees (retail and ticket saled)museum café employees.
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3.1 Pre-visitor process

Individuals

The first sub process is the prisitor process (see Appendix A). As the miosteows, the pcess starts

at the momenthe future visitor becomes aware of the existence of the Hunebed ,@emntiteincludes
different ways of receiving more information and making the decision to visit the Centre. Potential
visitors receive informan about the Hunebed Centre through several media: the news, newspapers,
advertisements, the Hunebed Centre wepsiteother ways such as motittrmouth marketing. The
contact between the potential visitor and the Hunebed Centre -direc&onal (i.e.the visitor gets in
contact with the museum) and usually only includes simple questions about opening times and prices
With this information, the individual can decide whether to visit the Centre.

Groups

The previsitor process for groups can be viewadAppendix D. As with individuals, the initial contact

with groups is usually ondirectional as well. In addition to the marketing tools mentioned in the
individual previsitor process, schools are also contacted through special fairs. After groups have
contacted the museum, the contact becomediréctional and includes planning and discussing the
content and price of the visit. Groups that do not announce their visit in advance are considerec
individual visitors.

3.2 Main visitor process

Individuals

The £cond sub process is the actual visit to the Hunebed Centre. The Hunebed Centre consists of &
indoor museum area, an outdoor area, a museum shop, a café and a Knowledge Centre. Individu
visitors decide for themselves which of these areas they visis, Bmuindividual visit might include

one, a few, or all of these areas. Visitors have to buy a ticket for the inside exhibitions. Entry into the
outside area, café and museum is free of charge.

The BPMN model of the individual indoor visit is included ippendix B. This model details the
activity AWatch indoor objectso in the main m
permanent exhibition and a changing exhibition. The permanent exhibition provides information on the
prehistoric era in genarand the megalith grave builders in particular. This is supported by movies and
motion objects, playing of sounds, games, images and texts, and by exhibiting real archaeologica
artefacts, a (rgconstructed megalith grave, house and landscape. The BRI of the individual
outdoor visit is included in Appendix C. The outside area consists of the biggest megalith grave in the
area, and a reconstructed farm and stone field.

In both the inside and outside area, there is a default route available;sytsiteever can choose
their own route as they wish. The Hunebed Cent
for both an individual and group visit. Individual visitors usually only have contact with the personnel of
the museum shop drcafé.In some casesndividual visitors are directed to the Knowledge Centre for
their themerelated questions. Because this is not part of the default visit, it is not shown in the BPMN
model.

Groups
Groups are welcomed in the reception room, which is located in the Knowledge Centre. After a
welcoming word and first introduction to the subject, the groups watch a movie about the megalithic
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grave builders (which is available for individual visitors adlyw Depending on the size of the group, it

is then divided into smaller groupsnd guided through the inside and outside area by a tour guide. As
mentioned before, the BPMN model of the entire group visitor process is included in Appendix D.
Appendix Eand F detail thenside and outside group visit, that ishey det ai | t he
objectso and AWatch outdoor objectso in Appen
Knowledge Centre are optional. In addition, the groups have someotwigttthe museum shop or café

on their own. The biggest differences between individual and group visits is that groups are welcomed ir
the Knowledge Centre, the route of the visit is predeternforegroups andgroupshave a guide during

the entire vig.

3.3 Post-visitor process

Individuals

The third and final sub process is the pasttor process, which starts at the moment the visitor leaves
the Hunebed Centre. Currently, there are no structural procedures in place for tisijpogirocess.
Therdore, this process has not been depicted in a BPMN model. After their visit, visitors can become
members of the Hunebed Centre, but they are not informed about this option in a structural manner. Th
Centre has around 60 members and most of them are eeftantvorking at the Centre. Sometimes
visitors receive posters or flyers after thasit.

Groups

Schools can receive teaching material after their visit. Moreover, their visits are sometimes evaluated a
to improve future visits. Again, there is curtignno structural procedure for this. Apart from the
evaluation, a postisitor process is basically naxistent.

4 Solution Alternatives

The objective of the Hunebed Centre is to create a riak#or experience by using new mobifeR
solutions. Based oexisting applications and after consultations with key people from the Hunebed
Centre, three popular mobikR wereinput for reviewing Layar, 7scenes, and QR codes.

4.1 Layar

Layacan be used through a mobile (smart) phone.
displaying real time digital information on top of the real world through the camera of the mobile
(smart) phone (sekEigurel). Layar can display all sorts of different information to enhance the world
around the user. Layar uses a combination of the camera, compass and GPS data on the mobile (smze
phonetogi ve an accurate picture of the objects 7
displayed depends on the Layar theme that can be selected by the user. There are many different then

available.

2http://wwwlayar.com
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Jaartal: 12 voor Chr.
Afstand: 300 meter

Flgure 1 Impressmn othe use of Layar on a mobile phone.

4.2 7scenes

7scenedis a mobile storytelling platform. It is a software application for mobile (smart) phones that
allows to explore and share places online (e.g. to create city experiences). Like LayAR is@tion

that can be used as an application on mobile phones connected with the InterRéguise?). The

users is shown several icons where more information, photos, yvitkesctive games or activities
about the scene can be visited. There are several platforms (or: scenes) that show places of sight in citi
all over the world and that use GPS to determine your position on the map. Visitors can make their owr
pictures ad post them on the scene, but can also share their own experiences (i.e. storytelling).

Figure 2. Impression of the use of 7scenes on a mobile phone.

4.3 Quick Response (QR) codes

A QR codé is a twedimensional barcode made up of a pattern of black and white boxe&iqaee3).

The codes can beanned by specialized scannarsl by (smart) mobile phes with a camera, internet
accessand a downloadable reader application. Because QR stmtesnformation in both vertical and
horizontal directionsthey are able to carry more data than a regular barcode. The information encoded
can be text, UR& sor, other data. When a QR code is scanned, the user is directed to a certain online

% http://7scenes.com/
* http://www.densewave.com/grcode/indeg. html
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content, such ag PDF,a podcasta video ora photo album. Formally, QR codes are not a fornARf
since the online content i's not Il ntegrated in
redirected to certain online content. However, in a museum context, QR codes can be considered &
indirect form of AR since the online content provideslditional information about the museum
object/ area where the QR code is placed. There

JOIN THE CHALLENGE@
M/ NIRERUN

FACEBOOK.co

e e
Figure 3. Impression of the use of a QR code with a mobile phone.

4.4 Solution Selection

I n the presented case study, QR codes were cho
at the Hunebed Centre. The selection of QR codes was based on several motivations. First and mo
importantly, they can be easily generated andtgairusing several free online generators or mobile
apps. In addition, their use is free of any license with free mobile apps for scanning QR codes beinc
widely available. The second argument also applies to Layar and 7scenes since these applications a
freely available. However, their use requires software to be developed. Wwaydda require the
Hunebed Centre to design and develop their dvemewhereas 7scenegould requirethe Centre to
design and develop their ovatene For example, a scerfer 7scaesrequires the Centre to make a
storytelling platform with specific informatio
the Hunebed Centre has specialized software developers, this would require a substantial (financial)
effort. Seond, related to this, all three solutions are new and upcoming. In this regard, QR codes allow
the Hunebed Centre to evaluate the use of mobile software applications by visitors without the need fo
a big upfront i nvest men view, bbth Layad and Tsecemesrequire ¢he wsere r
to hold the mobile phone out in front of them at all times. This may limit the visitor in their perception
of the real world. In contrast, QR codes only have to be scanned when the users wants to. Finally, wit
QR codes the online content to which thmegtirectis very easy and cheap to change. The QR code does
not have to be modified but only the content to which it refers. With Layar and 7scenes, changing the
content requires changing the theme or scene,hnkimore laboumtensive and timeonsuming and

thus more costlyChanging the content regularlg especially importanto keeprecurring visitors
interested.

# * e The Interreg IVB % 7
S North Sea Region g5 s=sx.,
s Programme &%’4’%‘?

EUROPEAN UNION
Eurcpean Regonal

Et ] Page9/26

=



’.. - -
SceCtIC European Collaborative Innovation Centres
®._ °

for broadband media services

5 Redesigned visitor process

This section discusses the redesigned visitor process with QR abdlee Hunebed Centre. First, the
functional use and advantages of QR codes in the visitor process are reviewed. Second, thésed on
review and the BPMN models of the current visitor process from Se&dBPMN models of a
redesigned visitor process with QR codes are presented.

5.1 Functional use and advantages of QR codes

The content linked to QR codes can offer quite a lot that a physical object (rieragiefact) cannot.
Opportunities are information in the form of text, additional images or photos, videos, sounds, visitor
interaction, quizzes, quests or gameshat ¢unction or the application &R. Each of these functions

has its own advantages.

First, instead of overloading visitors with information by placing excessive texts at all museum
objects, having access to additional texts via QR codes gives th@eisgportunity to read more about
objects of interest. Second, showing supporti.
events or digital reconstructions helps visitors envisioning the story behind a museum object and
stimulates the brain ia different way than simply reading texts. Third, videos and sounds can enrich the
visitor experience by encouraging the visitor to use more senses (i.e. not only sight, but sound as well).

An advantage of using QR codes is that the code itself doeomniatiic the content. The code only
contains the identifier (in most cases a URL) tieglirectsto a certain online content. Therefore, QR
codes take less space than for instance a normal text or video display would in a museum. Related to tr
is the factthat small QR codes form less distraction from the associated museum object than the entire
content would. In addition, because the content is no longer bound to limitations of space and
distraction, more content and thus more information can be off@rexther advantage of the use of QR
codes is that they might be experienced as more fun and more innovative, and may therefore b
especially appreciated by young visitors that are currently neglecting to visit the Hunebed antre.
another advantage is thassuming that all (interested) visitors are able to scan the codes, they all have
their own access point to all the information instead of e.g. just one screen for one certaihatities
to be read by all visitors.

It is wise to add certain labels the QR codes (e.g. Scan this code to access a video about the
megalithic grave). In this way, visitors are aware of the type of target content before they scan the QR
code. Another interesting feature for visitors (assuming that they bring their owterpbbnes) is that
the content that is accessed during the visit can also be viewed (and possibly shared) at home L
accessing th@ h o nbeowser history. The visitor can thus watch the content amaitor shareit to
others.

5.2 BPMN models of the redesigned visitor process

QR codes offer different options in each sub process (i.evigiter process, visitor process and post
visitor process). For each sub process, a redesigned BPMN model has been created in which the use
QR codes has been integrated.dccomplish this, the BPMN models of the current visitor proitess
Section3 were analysed with the acquired knowledge on the functionangadvantagest QR codes

from Sectiorb.1
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Pre-visitor process

The redesigned BPMN models for the individual and groupvisitor process can be found in
Appendix G and Hespectively. As the models show, the main use for QR codes in thespoe
process is to add them to advertisements (e.g. in papers, mageribdboards) and to print them on

the produd sold under the Hunebed Certrand. The codes canlinktbes er t o t he comp
or a special webpage for marketipgrposes The advantages for this sub process will be mainly
because the codes enable the user to access a lot of information without needing much printing space.
addition, the use of thiechnology introduces the Centre as a fun and modern cultural Centre. Finally,
instead of just reading the brand name or advertisement text the user is encouraged to explore tr
Centreds website and gain mor e i nghtariggeratheiusemto a b «
visit the centre.

Main visitor process

The redesigned BPMN models for the individual and group main visitor process can be found in
Appendix | and J respectively. For the main visitor process (i.e. the actual museum visit), thest of
uses and advantages discussed in Sebtibapply. By placing QR codes with the exhibited objects, the
visitor can access more information, choose which information to obtain, and experience the museum ir
a fun and innovative manner. The museum simply has more to offer and becomes a bettethi# with
visitorbs wishes. As mentioned before, QR code
should ideally be labelledn this way, the visitor not only knows about which object or subject the
content is, but also what type of content he/ghil access when the code is scanned.

Postvisitor process

The redesigned BPMN models for the individual and group mainvyiEigtr process can be found in
Appendix K and L respectively. There are three main options for the use of QR codes in-thisifpost
process. The first option is that the visitors can access the consulted content again after leaving th
museum as indicated in Sectibrl. This has the pential to keep the memory of what was experienced

in the museum more alive and therefdrenay leave a greater impressifthis may in turn trigger a

return visit) Second, the visitors have the ability to share their stories in a more accessible aayg fun
with others, which may encouragghersto visit the museum themselves. Third, the use of this
technology enables the Hunebed Centre to update the content more frequently, which may be a
important reason for visitors to come visit the Centre again.

Groups and individuals

QR codes are available for both group and individual visits. The advantages for individual visitors are
evident as most functions aint supportingindividual wishes and interests; QR codes can provide
information that is normally praded by a tour guide. For groups, however, the technology might have
some additional implications. The codes are primarily focused on providing a more extensive and
personalized visitor experience. This might cause the group to fall apart and we midgkt whether

the guide iIis able to keep the grcanprovilledangaddeeg nt i
value at all A possible solution to promote interaction between the group members might be a chat
function and quizzes, quests, games or atiteractive contents that are accessible for several visitors at
the same timeand make them collaborate take part ire competition. However, the use of QR codes
provides most benefits for the individual visitor.
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6 Solution implementation

Currently, theHunebed Centre displays six QR codes with differutdoor objectsOne of them is
located at the reconstructed Graanspieker (i.e. a gt@iage). The picture at the frontpage of this report
shows a visitor scanning this QR code. Moreot&gure4 shows a detail picture of th@R code. As a

note to the reader, it is possible to scan this code using a mobile phone with camera and installed scann
software to check its workings.

Hunebeq

cel\h‘u"\

De Graanspieker

Scan de onderstaande code met uw smartphone en
ontvang direct alle informatie over De Graanspieker
en andere onderwerpen.

Geen scanner? Ga op de smartphone naar
www.i-nigma.mobi of stuur een SMS met de tekst
i-nigma naar +44 7797 882325 en ontvang de gratis scanner.

iPhone: I-Nigma in de AppStore BlackBerry: www.upcode.mobi
Figure 4. The QR code displayed with ti&raanspiekeat the Hunebed Cermtr

Figure5 shows a screenshot of the website to which the QR icoBijure4 redirects the visitor after
scanning the code. The website provides additional background information abguaithetorage
including pictures. Moreover, it also provides links to websites with information on related subjects, and
provides a link to the main website of the Hunebed Centre.
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€« C | ®© www.urgr.nl/HC/HCGShtm| FAEY

Hunehedwce "
ntrum

Welkom bij het
Hunebedcentrum Borger!

De Graanspieker

In de prehistorie gebruikten boeren spiekers om hun oogst in op te slaan hebben dat er soorten in omloop waren. Er waren spiekers op vier, vif, zes of zeffs meer palen

Deze spieker heeft dichte wanden en is geschikt om granen, bonen, erwten en andere gewassen in op te slaan. Deze wanden geven bescherming tegen ongedierte. Om te verhinderen dat muizen en ratten de oogst op aten zijn keien geplaatst. Deze keien voorkomen dat de knaagdieren
langs de poten omhoog klimmen. Deze spieker is gemaakt van palen, viechtwerk bestreken met leem en keien

Spiekers komen in Nederland vanaf de Bronstijd voor. Deze graanschuurtjes worden zowel bij de boerderijen als losstaand bij de akkers aangetroffen. In Borger zijn bij archeologisch onderzoek tientallen graanspiekers gevonden

De granen, vias, en enwten. Er zijn geen sporen gevonden hoe de hunebedbouwers hun oogst zullen hebben opgeslagen. Een gedeslte van de oogst zal in de boerderi zijn opgeslagen

Andere ondenwerpen

Figure 5. The website to which the QR code at @Gmanspiekeredirects the visitor.

The reason to limit the QR codes to the outside area for now is that the mtibet signal is weak
inside. There are initiatives to make free-Wiavailable to all visitors both in the inside and outside
area.

It is likely that not all visitors possess a mobile phone that is able to scan the QR codes at the Hunebe
Centre. Howeer, the number of people that do is rapidly growing and is especially likely to include
youngsters. The Hunebed Centre can also consider lending mobile phones to its visitors during thei
visit. Only, this would imply that the visitors can only experiettoe advantages of QR codes in the
main visitor process and not in the pre and astor processes. Overall, the advice to the Hunebed
Centre is tdkeepimplemening QR codes in all three sub processes because of two main advantages: (1)
QR codesenrichhe visitorédés experience and (2) they a

7 Participants

This research is based on bachelor thesis research conducted by Karijn Scholte, Johan Kasper, José
Bruin, and Sebastian Konig. The current report summarizesfibleiresearch at the Hunebed Centre,

and uses text from their completed bachelor theses. The bachelor thesis research was part of the bache
programmesBusiness Administration(Karijn, Johan, and José) ardternational Business and
Managemen(Sebastn). The research wagrformedn the period September 201LG-ebruary 2011.
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Appendix A - Current individual visitor process
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