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Abstract. In this paper we examine the user experience test resultsgf Au
mented Reality Adventure Game designed to Finnish lltderitage Site
Luostarinméki Handicrafts Museum in Turku and discuss about the possible
and preferable content, development and economic decisions and guidelines for
augmented reality apphtions for museum and Cultural heritage sites.
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1. Introduction

Augmented Reality (AR) is the art and technology in which traditional fietdabf
world view is augmented with additional information. This dam computer
generated 2D and 3D images or information superimposed on theaddlview
captured from the camera of smartphone, computer or other device [1]. Atedme
image appears to its users like virtual and real objects coexisted in thepsarels
other words, AR immerses its users in virtually enhanced read \\&jr|

Augmentation of reality has been used in in different medias astdrsy for de-
ades, e.gheadup displag in fighter planes, scoreboards in sportscasts. Due to the
computerisation and rapid emergence and development of mobile technalRgy
now available for common users in their mobile devices and ppssibnish with
AR-glass technology

The interest towards the emerging AR technology has been rapidlyngrawiong
the museums and cultural heritage sites around the world. Howexy@gdéptance of



AR applications can vary in different populations. Lee & al. made a culturgbaip
son béween South Korea and Ireland, both having high smartphone gienetates
but different cultural profiles, and noticed thasthetics of AR have the strongest
influence on perceived enjoyment. Also, apected, South Korea, Yiag high cd-
lectivism aml high uncertainty avoidance lture, displayed strongeregerdence on
social influence and hedonic characteristics of AR. [3]

Smartphone or tablet device meets the main requirements posed by AR kaxe it
a camera and capability of rendering and didpthe augmented graphics. [4]
Hence, with explosive growth of penetration rates of smartphapplicatiorbased
AR has been more accessible to users. Especially, cultural heritagentésione of
the most important areas served by mobile AR app [Si¢h provides digitally
restored artifacts, thereby preventing degradation of cultural hesites aggravated
by frequent access by tourists and let them perceive fun and usefuhessiimber
of cultural heritage institutions around the world,rsas the Lavre Museum in Paris
andéBritish Museum in London, have developed and geaviwith their mobile AR
apps.

As this study is- as far as we know the among the first studies about AABmes
which involves endusers, the research questions reftbe overall requirement for
these kinds of solutions and thus our research questions are as:follows
1) Isthere a demand potential for AR adventures in cultural travel?

2) Does AR adventure generate added value to the museum experience?
3) Is an AR adventure gable for museum and cultural travel atmosphere?
4) Are the customers willing to pay for it?

In this paper an Augmented Reality Adventure User Experience (UX) research r
sults done in Finnish cultural heritage siteostarinméki Handicrafts Museuin
Turku ae introduced and discussed. The research team has been developing AR and
Mixed Reality (MR) mobile applications (apps) for Finnish cultural asgcially
museum field to research this emerging technology’s possibilitiegsenting hista-
ically accurate and entertaining experiences to audiences. The paper is organized as
first introducing the AR technology and our prototype, then esgarch design and
results, followed by discussion and conclusions.

2. Reality... augmented?

“What is real? How do you diee ‘real'? If you're talking about what you
can feel, what you can smell, what you can taste and see, then 'real' is simply
electrical signals interpreted by your brain.”
—Morpheus, The Matrix[8]

See e.g. http://ww. nuseum i d. com i dea-detail.asp?i d=336,
https://ww. qual conm com news/ spar k/ 2012/ 04/ 20/ museuns- noder ni ze-
sel f - gui ded-t our



2.1. What is AR?

Whereas the more known virtual realéyperiences attempt to recreate all of these
signals, augmented reality only attempts to complement the naturaivmthesome
artificial flavor. It thussitssomewhere in between the physical reality and completely
simulated virtual reality, as seen letfamous Virtual Reality Continuum Fgure 1

9.
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Fig. 1, Levels of mixed reality

Whereasvirtual reality R) can deviate greatly from the real world, augtadn
reality productions however must fitto the physical context in order to achieve an
immersive and believable experience. At the minimum a goodpfRcation should
1) seamlessly combine the physical and virtual pieces of content, 2) beihightc-
tive in realtime and 3) allow users to experience the content with free movement in
the real world 3D spac¢10] The first condition is not to set limitations to artistic
freedom in any sense, but to highlight the fact that at least thaividontent should
in fact react to as many changes and parts of the real world as possiékeecbmd
condition separates for example jpemdered movie pductions from augmented
reality, as even if the contemporary film productions feature highigvadile con-
puter generated imagery, they do not represestlgime simulation of reality from
the endusers point of view. The third condition then emphasizes how tangoit is
to the end users not be limited in the ways they can “live” in the augmepded: s
they must be able to move freely angblere thecontent from any angle and location
they like. The virtual content must always be fixed tightly in its pla¢herreal world
while the user moves about.

Augmented reality can be experienced via various types of devices. Curhently t
most used device gfarm is the mobile devices segment most consumeryg @dth
them in their everyday life: mobile phones and tablets. The imagetfre rear aa-
era of the device is displayed on the screen and the virtual comtnatwn on top of
it to create the seande viewing experience. While traditional mobile devices allow
widespread adoption of AR experiences, they can at most provide a wiypoewf
experience into the augmented world. The next phase, currentlg itkinitial steps
will be in form of wearale eyewear: with sethrough displays both the real world
and the virtual elements can in the future be overlaid on top of the whaolefig+
sion (FOV). Such devices, but with limited FOV are being prepared fauooer
grade release by several intefoaal caporations, such as Google, Microsoft and
Sony and many others have announced intentions of going intoaHest[11, 12,

13].



The first wave of augmented reality applications for mobile asviused purely
geolocation based solutions for alignimggistering, the content with the real world.
With the user’s geolocation and the device’s orientation read frometeomgeter and
other sensor# is possible to do only very rough registering: thateot might be
meters away from the actual desiredaliben and it usually alsoeacts to uses
movements sluggishly and with imperfect results. Mostly tts¢ fipplications were
thus about displaying information about distant enough points of interashd the
user, such as showing the restaurants in radius of 5 kilometers as $t=e @ity
Lens application ifrigure 2.
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To acquiremore accurate results the modern augmented reality technologies e
ploy visual tracking as part of the process. The image from thealgwdamera is
algorithmically analyed to find stable points that can be used sference to mea
ure how the device is moved around. The reference points, or feature pointercan t
also be matched to przeated set of referenceipts. If they match with high enough
accuracythe reference poirtan be deducedsthe camera is pointed to predefined
contentarea which hasccurately placed virtual content. Therremtly more trad
tional approach with predefined content is to useéchainted imagery as recogar
ble 2D markers. Complex images with high contrast and thus high ambatable
feature points work more reliably, but in some cases even photograplie used as
markers.

The more developing way of tracking is to use 3ijeots as markers. They can
produce both more accurate and stable registration, but also allow monegview
rections than the 2D surfaces. 3D markers are however more time consoroieg t
ate and require more data and thus bandwidth to transfer aneg@lée much more
complex and computationally heavy algorithms to be used. Since in tlievagears
both mobile networks have gained higher transfer speedseuices have become



more powerful, it is now possible to employ large datasets of 3Dearsa& the basis
for mobile augmented reality applications. The next step for accurateatgisiies
in actual environments being used as markers, instead of just smalsobjgsthev-
ever requires even more complex solutions, asxXample changing lighting in ¢u
door environments creates new challenges for the current algorithms.

Solutions come in the form of both new sesssuchasdepth camerafd 5] and &

S0 as new solutions to registration, as perhaps more than the eatuat fpoints the
registation could be based on the geometry of the real scenery. Even withouydirectl
depth sensing devices some steps to this direction can be takeployiag Simu-
taneous localization and mapping technology, SLAM, where theuseids device’s
camera images used to recreate the viewed scene ase&ingtry[16]. This way just
different types of objects and surfaces could beg@ized— not just the very objects
used as reference materi@lith this approach it will be possible to create AR ekper
ences thaare not limited to be used in a single real world environment, hud co
instead automatically adapt to new surmings.

As augmented reality technologies become more and more complexmthe i
portance of professionally developed and maintained dedisafedare libraries has
become vital part of the industry. The wide range of-eset devices avaible and
different tracking techniques required for varying situations makes maintaining
such libraries a daunting task, let alone developing and obsegrnew complex
algorithms for better results. Thuke currently wide adopted sitibns are sparse and
only a few competitors exist. The most used easily available ARaftlibrary is
the Vuforia SDK, currently owned by PTC lrafter aquiring it recently from Qui
comm[17]. One of the many, but likely the mostafiere rich and most used open
source library is the ARToolkit, which also wasently acquired by DAQRI18].

For more simple use cases and targeted fort@cimical users exist for example the
Aurasma and Layar platforms, which both are mostly built around antgmgeprined
or other fiduciamaterial[19, 20]?

In addition to just displaying information and small gadget type of application
there are some examples of more complex augmented reality products. Likely one
most known one currently is the AR conversion of the famous sandbox game- Min
Craft, that Microsoft has used as part of its HoloLens demonstratimhaleertising
[21]. Even if VR is likely the more suited medium of the tfem gaming, AR will
probably also gain much traction from the sector.

2.2. Our prototype

One of the first augmented reality adventure games for mobile devicedvel-
oped during 2014015 as part ofthe Futuristic History project at TechnologyeR
search @nter of the University of Turku for use in an outdoor museamironment
which is illustrated in Figure 3. The game was to provide visitors avittore lively
experience in the museum, as currently the once busy streets of the 1800&do

2gee c.far. utu. fi/ nrdb for list of SDKs.
SHetp://ar.utu. fi



now mostlyempty. By bringing virtual characters into the court yards it vessiple
to demonstrate in a very concrete manner how people lived in the area antheyh
were like.

Much care was placed on clothing, speech and especially building backstories f
the daracters. In a very classical peamdclick adventure game approach, theypla
ers were given small tasks to complete in order advance in the story ¢imak iarned
out to be about finding a missing wedding ring. Mostly the tasks wereleted by
visiting different areas and getting the right virtual characters to give tierplee
right information to proceed. The gaming experience was targeted to bamless
as possible, even though the advanced ALVAR 3D tracking technology provided by
VTT [22] was still experimental and not completelpghuction level reliablef6].

5 IN el
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Most frequent individual problems while testing the application was telate
finding the AR content with 3D tracking. While the technology allowed us to it pr
2D markers in the museum area thus preserving the original look ofltheathert-
age site and structures which was a requirement from the musaisunfortunately
caused some problems with technical functionalities because some eéthéad to
spend some time before finding the augmented spaces thus weakening tismexper

3. Research Method

Even though several related mobile Augmented Reality applications éwergly
emerged also in Cultural Hergfa sites, most of them are developed riba@ice the
visitor experience. AR applications which focus on gaming are linaisediell as the
AR User experience studies with actual -e1sers.[23]

As the UX is in connection with the user environment and vargamgent, it ce-
ates challenges in setting research assumptions for Museu@aAf® User Exgi-
ence. There is no existing supporting or contradicting theories witlasicanbina-



tion of interactive content and actual museum audience as a taoget @\lso,ac-
cording to Yin, the results of this kind of case studies are notrajesable to pop-
lations [23, 24]

Our research assumptions are based on use &adeconcept evaluations of AR
applications for Cultural Heritage sites [23]. They include that 13rddgss of the
technological limitations that can poverish the-BRer Experience and the users see
augmented reality as suitable for museum and cultural travel emérd, and 2) it
generates added value to the visitjZ2b]. We also assume that there are 3) market
potential for future AR solutions in museum and cultural travel sector.

The user experience study was conducted June 1st to June 18th 2015icundt it i
ed themes from various different technical features to the contemhark¢ing. The
datawas gathered in a structured questionnaire, build ingpipdication. The basic
user data was gathered before the testing and the usability data afestitige was
done.Target sample size was 150 visitors. Accidental sampling was Esiting
studysubjectsavere encouraged t@cruit more subjects into the samtell data set
is gathered from 129 visitars

The main objectives of the testing weti collect feedback for the AR/MR
application and its coant from various user groups, discover itgpossible uability
problems ando validate consumer demand for related AR/MR applications and inte
active content

The practical arrangements includadesearch baseoutside the museum gate
where the test persons receive the equipment drekamuseum ticket as award,
four iPads and a selection of headphones for the audio coRes#arcipersonnel
included 12 researchers on site during opening hotire testing event was adve
tised throughout media.

Themes of the research were:

a) Sanple structureg(Age, gender, gaming eggence etc)

b) ReceptionHow the idea of AR was received)

¢) Usability (Technical functionalitylUl, easiness of uséearning,interactivity, use
of audig

d) Content(How the app guides the usetfirials etc.storyline, gamified catent)

e) Consumer business relaté@demand, Willingness to pay for contents/apps, How
the ARexperience is connected to the museum expefience

Sample structure (n=129) is shown by age and s&ale land level of edca-
tion in Table 2



Table 1, Age and Gender structure in Table 2, Education structure in study

study
Oth- Fe- Education*
Age Male er male '
07-12 14 0 10 1% level degree or less
1318 6 0 3 o jovel d _ onal sch
1924 2 0 10 evel degree in vocational scho
2534 15 0 9 2" level degree in high school
3544 10 2 15
4554 3 0 12 Bachelor's degree
55-65 4 0 5
65+ 3 0 4 Master's degree
Other 2 0 0
Total 59 2 68 Total

This sampleconsists of museum visitothat wereavailableto test the system in
the outdoor museum during the test peritidrepresergthe typical Finnish catom-
ers of Luostarinméki Museum during the beginning of the summer season. This
mostly consists of theustomer base of the museum except those that could rot pa
ticipate for personal reasons or because of traffic (e.g. visitors withiistt groups
with dedicated guides and thus unable to participate at alljeder the customer
base for the museum varies by the time of the year and therefore e.g. sohpslar
those people having holidays later in the summer were nasexed. [26] The pr
totype app had content ready in Finnish thus restricting the participatioon
Finnish speaking people.

4. Results

First questions after the background were about attitudes. Most of oatjests
were found to be quite enthusiastic about the app and thus almost alincadgheed
with the questions “Museum visit can be entertainmé¢@®%) and “Museumvisit
can be learning{97%) as illustrated ifrigure4. 78% of the people were interested in
technology,89% in culture and88% in museumsExactly 90 peopleout of the 129
(70%) were interested in gamirapis presented ifrigure5. (To note, he eldestvere
not that enthusiasti@bout it). Therefore, an indication towards a group of enthusiastic
testers was foundvost of the test users weregegar users of desktop computers and
smartphones but only 60% of them usedulady tablets. Answers towardstagties
in digital gaming gave more heterogenic answers.

4 Finnish Education system isl@velled: primary school (7 to 15 years of age), two diffesecondary
schools (16 to 19): high school and vocational school andlifferent higher level school types: tac
elor level (universities of applied sciences) amakter level (science universities).



Museum visit can be Museum visit can be
entertainment learning

Strongly agree
Agree
Neither..

0 50 100 150 0 50 100 150

Fig. 4, Attitudes towards museums

| am interested in...
H No opinion

Technology m Strongly disagree
Gaming H Disagree
Culture B Neither agree or
disagree
Museums H Agree
I I I I I i Strongly agree

0% 20% 40% 60% 80% 100%

Fig. 5, Interest in the app.

As shown in Figure 6, in our study the share of active gamers (gaming eseky w
was found to be about 49% and the sharehofa who play digital games every
month as 68%. This even though the definition differs a bitfollows study [27] of
playing in population, where 69% were considered players and 48% as éaymesp

| play digital games

Every day

Every week

1-3 times per month
Few times per yeal

Never




Fig. 6, Gaming activity.

It must be noticed thaven tough 91% thought the first impression of the app was
interesting, as shown in Figure 9 but yet only 81% stated that theystowibthe idea
of the app. Moreover, it must be remembered that the actual percentéddengyen
lower. Those still in pimary school and thoseho have at least master's degree got
the best impression about the app.
Table 3, “First impression of the app was interesting” and number of museum visits

“First impression was interesting’/Museum vis-

its Total % of n
Never visited the museum before 46
Strongly agree 33 71.7
Agree 10 21.7
Neither agree or disagree 1 2.2
Disagree 2 4.3
Visited 1-2 times 49
Strongly agree 25 51.0
Agree 18 36.7
Neither agree or disagree 4 8.2
No opinion 2 4.1
Visited 36 times 24
Strongly agree 18 75.0
Agree 5 20.8
No opinion 1 4.2
Frequent visitors (6+ times) 10
Strongly agree 9 90.0
Disagree 1 10.0
Total 129
Strongly agree 85 65.9
Agree 33 25.6
Neither agree or disagree 5 3.9
Disagree 3 2.3
No opinion 3 2.3

As shown in Figurd, the AR app and the pleasantness of the AR experience was
seen quite differently: the experience can be pleasant even though thetdipgeisns
less so. While 84% saw the experience as a pleasant one, only 5%érefco-
firmed that the app was pleasant to use thus indicating clear prololeéhgstisage of
the app. The pleasantness of the app’s use was one of the lowest scores gathered
can be combined with the problems and feedback in furaiip (see below). Males
were more demanding for the experience than females.



The app was AR experience was
pleasant to use pleasant

Strongly agree

Agree
Neither agree or
disagree
Disagree
= Male
Strongly disagree
» Female
No opinion
0 20 40 60 80 0 10 20 30 40

Fig. 7, AR experience overall and by gender.

Whether the pp is seeras a pleasant one depends hugely on the age graple Pe
from 25 to 34 years of age are most critical towards theamppdemanded ker
experience while children of 7 to 12 years of age were quite pleased avipph@-
tion which is illustrated in Figur8.

The app was pleasant to use

07-12 B No opinion
13-18
i Strongly disagree
19-24
@ 25-34 H Disagree
< 35.44
B Neither agree or
45-54 disagree
55-65 H Agree
65+

0% 20% 40% 60% 80% 100%

i Strongly agree

Fig. 4, “The app was pleasant to use” by age.



Even though the app got a lot of positive feedback, the functionality got es®n |
praises than the pleasantness (22% bad or very bad, see HigAseemaitioned in
chapter 2, this and the pleasantAgissblem can partly be explained with sele
issueswith tracking.

Technical functionality of the app was...

Very good

Good

Neither bad or good
Bad

Very bad

o

10 20 30 40 50 60 70

Fig. 9, App functionality.

In Figure D is illustrated the results for questions about movement vetlicd.
The using of the device and moving with it was found easy enough even though the
museum grounds are in unpaved hillside witk fftobstacles.

Navigation between Moving with the
scenes was easy device was easy

Strongly agree

Agree

Neither agree or
disagree

Disagree

Strongly disagree

No opinion

0 20 40 60 80 0 20 40 60

Fig. 5, Easiness of use in navigation and movement.

The storyline and gaming time (c.a. 45min) was found to be fine, but preblem
arose within the museum pedagogic level of the app which according testes



was not that visible. Moreover the hardship of separating fact fronerficthused
24% of users some issues, as illustrated in Figlre 1

By playing, | | could follow the
learned new things storyline easily
about the living in

the past

Strongly agree
Agree

Neither agree or

Disagree

Strongly disagree

No opinion
0 10 20 30 40 o 20 40 60 80
Was the game too Not knowing what
long/short was fantasy/fact

bothered me

Significantly Strongly agree
too short
Agree
Too short g
Neither.,
It was OK
Disagree
Too lon
9 Strongly..
Significantly
too long No opinion
0 50 100 0 20 40

Fig. 11, Opinions about content.

The adventure length as seen in Figure2l-was seen as a proper length but yet
people wished both more and less scenes to the app. Most of the users teere qui
gratifiedon the amount of content presented. More historical backgrofmuniation
was still requested by most of the users, as showigure 15. Thus, it seems that the
most of the testees required more historicalldépth content witin the same time
amount while the requirement for the amount of scenes (and thus ttle tfrone
scene) was more heterogeneous in variance.



| would have wanted The adventure

more historical needed more
background scenes
information

Strongly agree

Agree

Neither agree or
disagree

Disagree

Strongly disagree

No opinion

0 50 0 20 40

Fig. 6, requests by the testees

Most of the testees would be enthusiastic to continue their advéateren ot
side the museum area, as illustrated in Fig@eThe age group 384 was the most
eager in this. Yet again the question did not specify the means in contihaiiady t
venture and thus more specific research on the subject is recommendethdo f
develop the possibilities in connecting thegite expeence with offsite experieo-
es.

| would like to access the adventure later
outside the museum

Strongly agree
Agree
Neither agree or disagre
Disagree
Strongly disagree

No opinion




Fig. 7, Eagerness to continue the adventure after the museum visit.

In Figure 4 it is shown that while it seems that the users were quite pleased t
wards the app and 78% of them saw that the “application brought added valee to th
museum visit”, many of them saw the idea of paying for the applicatiardifferent
light.

However, only one third (32,%) of them would have wanted to pay for the test
application. The museum experience as a whale seen more valuable whemco
bined with the AR experience but more evidence is needed to validatacasase
the demand ratio and the total amount of possible customers for the idatam.

When considering commercializing alternatives of AugreérRReality content for
Cultural Heritage sites, the results show that useums vary also regarding their
favourite business model. In other words the testees were relatieglly elistrbuted
in terms of how the AR content could be offered for a musésitor.

Application brought | would pay for
added value to my the application
museum visit

Strongly agree

Agree
Neither agree or
Disagree

Strongly disagree

No opinion




The app could be
included in the entry
fee

Yes, with a slight
increase of ticket
price

No, it should be
purchased
separately

0 20 40 60 80

If the app was free,
there could be
commercial content

Strongly agree
Agree
Neither agree or disagre
Disagree
Strongly disagree

No opinion

If sold separately,
the reasonable
price for the app
would be

No opinion
0,00-0,99€
1,00-2,49€
2,50-3,99€
4,00-5,99€
6,00-7,99€
8,00-10,00€

0 20 40 60

| could pay for

the additional
content

(for a free app)

0 10 20 30 40

0 20 40

Fig. 8, the value of the app and willingness to pay.

Thus there seems to be a requirement for extended adventure after thiemcger
our study shows no clear guidelines to what kind of extended advénstaeuld be.
There are several possibilitiesall taken from the gaming industryby mé&king pay-
able content, by tying the use of extra content in social mediallorgsadditional

content or features afterwards [28].

There does not seem to be clear evidence that there would be aosigfits-for-
all commercialization method as the prizing and delivery preferences variedstmon
the testees. Augmented reality technology is yet emerging andrikmswn but still

quite fascinating media to most museusitors.




5. Discussion

It must be kept in mind that the app tested was a protetyel the testees were
aware of that. Still, the understanding and vision of a prototype by éogeveor IT
professional varies from the understanding of a standargéeson. Therefore the
test data does not provide definite answers but a guidelinefetogppment and some
understanding of the possibilities and market share.

The feedback the app received was generally very good: most of the feedback
came back as eithguositive or very positive and thus, the general line mustebe d
rived from the fact that people were testing the produttt positive mindset. The
product got obviously a lot of credit and thus positive feedback on beingriteia a
prototype state: simal functionality issues on a e.g. 8€ product would havega
lot of negative feedback. In our understanding based on the testingbtistness of
the tracking functionality would be the primary key in promoting the whelhility
and thus develop theser experience but to point out that correctly more research is
required.

The AR-experiencén the Luostarinmakivas found to beery pleasing andcan-
bined with the perceived value added, it clearly indicates that thereanand in
enchanting the museum experience with augmented reality comtastindicates
positive results for research assumption 1.

The testees were quipdeased with the idea of using a tablet for an augmeeted r
ality adventure in a museustyle heritage site even though thee stself was not as
easy terrain and thus not as accessible for everyone as one could hope fagreand th
were challenges in some technical functionalities. Some elemenidlie other re-
dias (e.g. products from gaming industry), especially for the nralege group 25 to
34, could be promoted to further develop the experience for this most demanding
testee group. If the target audience is youngdr2(7or older than the aforementioned
25 to 34, there is not that great of demand for ghkeeappeaanceand functionality.
The storyline was found good and the length of the @tdve (45 min) was found
proper. The amount of historical elements to the story were found aatathgvand
thus more information both to promote thettwical information and specially so that
the users can separate of fact from fiction require more work, but ofaralproduct
that is first of its kind the reception wascellent. We argue that this answersde r
search assumption 1 & 2 showing that the AR experience addsteale museum
experience and that AR isdeed— when generated promoting the historical valdes
suitable for museum and culture travel atmosphere.

There seems to be no good basis for comparison since there are no sirdilarspro
in the market, so the anket analysis is rather hardlthough the appliation was
known to be a prototype with limited features, the willingness tonzesylow in can-
parison to the value added perceivgtlll we argue that the rate ohe third (32,%%6)
in willingness to pays rather adequate for a decent marketiotpmtial. Yet it is
harder to analyse the true market potential of AR in museums andattiawel, but
we argue that with the positive attitude received from tktede in this study, the
amount of possible ct@mers should rise when this techogy comes more co-
monplace. Although we must admit that the results to back up tearcbsassupt



tion 3 are not enough and the question remains stilsweared. Thus researching this
shall remain as one of our reseafotuses in the research yet undone.

6. Conclusions

Augmented reality adventures for museum and cultural travel sedravto -
mand potential and it seems to add value to the museum and cultural xpeisree
to be a meaningful addition worthy to crealt also seems to bewhen ceated po-
moting the historical valuessuitable for cultural heritage atmosphere.

As discussed before, there is no singhefits-for-all commercialization mébd
as the prizing and delivery preferences varied amongst the testees. Adtlobtpc
is yet emerging and unknown to most museum visitors we suggeshreshold
approach in engaging the possible future customers withazaggsso the content
provided while promoting the possibilities for new and excitingeggpces.

The potentiality for selling new additional content should increase wieeautd
ences become familiar with the AR technolo@yerall it seems these kind of apps
have their place in the markets and there are several people who are willmgfty
them. The question remains is there enough and if, when? The inclusion ppthe a
prize to the museum visit or charging a separate paym@ntany other funding
method-is yet another thing that should be researched more upon.

To further understand the negative feedback gotten in this projeategdo dis-
tinguishthe frustration over functionality, usability issues and overeaK & interest
from each other. Ounext goal in future studies is to promote the satjmar of fact
and fiction in the storytelling. We are doing more research in the dklclltural
heritage AR applications and thus will continue studying also the dg¥cés further.
Moreover we aim toreate guidelines on how the future apps for cultural andemus
um sites should be constructed.
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