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Cover picture: Photgraphof the authowearing HTC Vive goggles, head pherend hand
controllers at the virtual reajitour ANNO 1500 at Kulturens Hus in Luled, Sweden. Picture
was taken 20101-27.

Abstract

Archaeology is a field which has been impacted greatly by digital technology; the new
technological instruments are dewgihg both academic research and public mediation.
Digital archaeology has been available at the museum for some time, but immersive
technologies are recent introductiondich offer new experiences for museum visitérgen
though digital archaeology/tiral heritagehave been studied for their technological virtues,
the learning opportunities presented to the museum visitor has not yet been exXsonined
visitord perspective In this dissertationthe visitor experience is the basis of analysis for
determining how we can critically assess digital exhibitions using immersive technologies
This study examines if and how critical museology can be successfully applied to immersive
digital displays;a detailedanalysis of two case studies using W#iRgh immersion)and AR

(low immersion)show that digital experiences are fully capable of communicating cultural
content and thathese multsensory technologies can successfully engage users in the
creation of knowledgelhe tent of sensory stimuli affectinpe visitor is not accounted for

in current critical museology, therefore the analysis of this study suggests a number of

suggestions for future designs of digital displays using immersive technologies.

Key words: digital archaeologydigital humanities critical museology visitor experience

multi-sensory experienceirtual reality, augmented reality



1. Introduction

Digital archaeology is eapidly growing fieldwhich has been receiving attention from several
different disciplinesThe discussins range fromtechnical possibilities fodocumentation of
excavated data to more theoretical examinations of floo instance thesadvances present

new ways of engaging the public. Digital archaeology includes a number of different
technological aspectgverything from scanners and cameras ton3@lels of artefacts.
Digitally reconstructed sites and milieus, augmented and virtual realitiesbasell virtual
museums, are presenting us with new perspectives and new opportunities to analyze data.
Being abé to virtually step inside a tomb and study it from 360 degrees instead of merely
observing photos or hardtawn sketchesvill alter tow we perceive and interpret iDé¢ll

0 U n tLeander Ferdanj Dellepiane,Callieri, andLindgren 2013. Naturally this @gages
experts from several academic fields, not only archaeologists who work hands on with the
material, but also researchers from historyanthropology, and also computer
programmers/graphic designensho work with the digital results further down thend
(Champiorn2015.

Currentdiscussions concerning digital archaeology can be generalized into two major groups:
the first focusing on the technical and factual qualities of collected data, and the second group
of these discussions focus on the communieapossibilities. These two directions are
intimately connected, and discussions concerning one of them affect the other. When the
archaeologist digitally reconstructs a milieu it will not only allow him or her to analyze the
collected data from a new ppestive, it will also present new ways of displaying the
interpreted results to the public. In return the reactions of the public will induce researchers to
create better digitalizations that are of higher quality both tealiyn and informatively

(Carrozino and Bergamas@010.

The communicative direction of digital archaeologythe focus ofthis study How the
technology is used for academic reseamih be discussed in chaptey l2ut the majority of
attention will bepaid onhow the publiccan experiencedigital archaeology particularly
immersive technologies in museuniany things can be included in the category of public
digital archaeology, everything from screevigh moving picturego online platforms where

you can visit a room in anciefompeii by simply clicking on a link in your social media
stream.The concept of virtual reality has been around for some time, but it is only recently
that this media has become available to the public on a larger scale. So far, the gaming



industry has rally grasped the potential of thetechnologies and offer excitirexperiences
for players;the technology alspresent new possibilities for learning experien@&sampion
2015) which museums have started to introduce to their visitsgsa new multisensory
experience it is interesting to see how it might affect the way we learn. What do we actually

gain from digitalizing stontelling, and what is lost when we do it?

Researcherare scrutinizingquality of facts, work transparency, and guidelinesdagsvn to
help those venting into these new waters. Udh attention is given to datapmbers,the
technology, thehallenges with these and so forhit very little notce has been given to the
peopk whowill ultimately engage with the materiaghe mugsum visitors.A lot of effort is
directed by academics to organize data and present it effecfmelsesearch there are
projects involving virtual museums and digital displaysch are intended for the public, but
the visitor experienciself has untinow not been studied in depth.

Multi-sensory experiences can be analyzed fronerabodied visitoperspective, which is
easily explained as a museum visitor engaging with the displayed material using several
senses and not only sigfAtherehaverecenty been a number of museum exhibitions which
use digitalimmersive technologies, which preseetfect opportunities to ask questions about

howwe can criticallyexamineexhibitions from a visitor perspective.

1.1 The aim of this dissertation is to:highlight the possibilies of digital technologies, as
they are known in the academic community, and then evaluate how the public actually
participates in them and what changes for a visitor whenatligithnologies become part of

thelearning experience.

1.2 My research questions areHow can we critically assess museum experiences which use
immersive digital technology? Wéat can digital archaeology offer the embodied visitor? In

what ways can digital archaeology broaden how we learn?
1.3 Method & Delimitations

This dissertation is based on two case studies which use immersive technologies. The case
studies are of different character ath@ level of immersion differs as well. The first case
study is thevirtual reality-exhibition Anno 1500 which offers fll immersion, and the second

case study idAugmented History: Gamla Uppsalehich isan app installed in a tablet using

3D modelsGPS and gyrpallowing the visitor to experience Old Uppsala in a nhew.wWag

visitor experience is analyzed using critical eolsgy, and particularly the embodied mind
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theory, which is appropriate due to the medgnsory nature of the digital exhibitiofthese
particularexhibitions were selected ftreir strong connectioto museums, which allow time
to be defined asnuseumdisplays Consequently a wide array ofsearchon museum
exhibitionscan be applied in the aim of evaluatingw the public participates in the digital

creation of knowledge.

The case studies will be analyzed on the basis of personal observationsemehezp

Particular attention will be patth categories examined at traditional exhibitions

Architecture/Location/Setting
Space

Design/Color/Light
Subject/Message/Text
Layout

Displaytypes

Exhibition style

O O O O O O o o

Audience and Bception

These categorgewill be discussed in depth in chapters 3 and 4 but shall be introduced with
the issues which they present. This method of examining an exhibition is designed to be
applied to physical features, actual buildings and display cases which are problerats fea
when discussing digital exhibition# visitor of said digital exhibitionis simultaneously
present in a physical and virtual setting, which requires an analysis of both and also the

assessment of standing criteria due to the introduction of nevereiem



1.4 Definitions

Augmented reality (AR) is a live direct or indirect view of a physical, rewbrld
environment whose elements atgplemented by computgenerated sensory input such as

sound, video, graphics @PSdata.

Virtual reality (VR)i a complex technology creating a digital environment which users feel

completely immersed inside, and which they may interact with.
Digitalizationi conversion of information and/or data into digital form

Digital archaeologyi can be described as the wadization of archaeological resources using

digital technology
Immersioni the physical feeling of being in a virtual space

3D-modeli a represerdtion of aphysical bodysing a collection of points in 3D space,
connected by various geometric emtisuch as triangles, lines, curved surfaces, 38c.

models can be created by hand, algorithmicallgcanned.

HTC Vive T is avirtual reality headseteveloped byHTC andValve Corporation. The
headset is designed to utilize "room scale" technologiuio a room into 3D space via
sensors, allowing the user to navigate naturally, with the ability to walk around and use
motion trackedhandheld controllers to manipulate objects, interactmmunicate and

experience immersive environments

CAVET is animmersivevirtual realityenvironment wherprojectorsare directed to between

three and six of the walls of a roesized cube.



2. Research History

This chaptewill first discusshow digital archaeology is used for academic research and what
digitalization has done for the discipline, both as something unifying different scientific fields

but also new ways of mediating knowledge to the public.

Next, this chapter will continue witlliscussing critical museology and what the embodied
mind is; how are #ditional exhibitions critically examined and in what ways can these
theoretical instruments be transferred to a digital exhibition? How we learn as museum
visitors and the creation of knowledge is an important aspect when consideringanatiry
experiences and what digital technologies can offer the embodied viShiese topics will be

discusseavith reference to the experience industrd @opular culture

These issuesre finally brought together angortray the current situation of a rapidly
devebping academic field that is exploring possibilities gaihing new knowledge, but in
the midst of excitement forgets to criticall

of view.
2.1Digital Technologies

Digital archaeology caras mentioed earliermean many different thingand contains grey
areas. Theonstant developmenis technologypresent new possibilities, and thhe field is
expanding and changing which consequently presmoie featuresA problem with this

rapid developmenis that bythe time the public hasembraced and adjustdd the new
technologies, there wilsoon be new devices, updated programs and so forth, leaving us
forever obsoleteseeminglyno matter how we try to keep ourselves updaidte digital
technology $ moving so fast ahead that it is difficult to evaluate it before it has propelled to a

new placeHow can we assess something that is constantly changing?

Archaeologistshave in the past been, and stitry muchare, good at recognizing the
potential of digital technology The advanced 3inodels and VR we encountan
archaeologytoday can be tracedack to the enthusiastic researcheseme decades ago
Initiatives like theArchaeological Computing Newsletter archaeological projects aarly
digital platforms likeCatalhdyikin Second Life(Morgan2009)are only a fewexamplesbut
the progress we cambservein academic research within digital archaeoldggay started
somewhere in a time when 3D included glasses with red and blue |&hsesnceptof

virtual archaeologywas coned over two decades ago (Reill90) andhas since then
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developed intmdi sci pline with a number of di fferen

heritagebo, and Reddingantartide daingunbteneyars ack will leave
the reader confused of words likgtual or immersionsince definitons change together with
the technology(Pujol 2004). 1t is truly challenging to stay updated in a discipline which is
constatly accelerating This dissertation willwith all probability soon alsobe included
among thesé 0 o vatk§,)but will nonetheless providepmrtrayalof the current research

situation

Documentation has proven to gain much by digitalization, and not only digital data storage
and photos, but these of 3D and GIS integration platformvben studying relations between
landscape and architecture; it is an excellent instrument for spatial an8ggesséon, Dell

'Unto, Huvila, Larsson and Lowenborg 2016:Bhe Swedish Pompeii Projettas been the
basis for a case study on digital reconstructions and visualizations in archaeology. The study
shows thatexperts and specialists from different backgrounds were able to interpret the
reconstructionsof Insula V1 with great success amibving beyond discusions normally
focusing on chronology and building structurd&he visual context set in a digitally
reconstruted site, in this case riaom in ancient Pompeii, opeddiscussions for analyzing

new approaches to how people led their lives in the (et 'UNTO, Leander,Ferdanj
Dellepiane Callieri and Lindgren2013) What newapproaches coulble presented ta visitor

atamuseun?

Asthetechnical possibilities have beadvancingan initiative rose from the need for factual
regulation and work transpencyi this resulted in The London Chartdocument. It was
written and agreed upon to function as a guideline for people working withifietdeof

digital heritage. The documentas attempt to protect the scientific value of digital programs.

It is anecessary guideline that deals with some of the problems that come with the new field
of digital heritage. How can we guarantee the quality of the knowledge produced? What
theoretical basis has been used when interpreting the archaeological data? dbe giutips
document is to provide trangpacy of the scientific procesH is completelypossible for
anybody with programming skills to design and crdatanstance a virtual museyrdigital
programs, and make them accessibldine; so a document tablishing the academic

principlesprotecting their work is a valuable safety

There isa need taunite the member®f this newfield and organize a strategy for the future.
The Londm Charter is one example of thiand Archaeological Infomation in the Digital


http://arkdis-project.blogspot.se/2016/07/archaeological-information-in-digital.html

Society ARKDIS, is another. ARKDIS ighe collaboration between several universities in

Sweden the aim of the project igo map the implicationsand opportunities of the
digitalization of information in the domain of archaeology and material cultural heréade

develop both conceptual and practical methods and procedures for enhancing work in the
digitalized environmentlin 2016 they held a coafence and the invidespeakers discussed

topics focusing on the technical challenges and visions facing the archaeological community.

The specific topis of the talks can be found onlin@éttp://arkdisproject.blogspot.sg/ The

topic of storyteling was raised by Bodil Peterssor{Digitally enhanced museum
communicationi experimental approaches in archaeological exhibitiopaper not yet

publ i shed) who want s t mew podsibistiesefor experimentatidna t W &
affect the contents, memgesand communication imr c haeol ogi c al exhibit
very interesting questions especially in regards to this dissertation. Hodtbeerisitobdoes

not appear to be the objeat study, but rather how thstories told will change when using

digital technologies.

Digital humanitiegDH), is the intersection between digital technologies and the disciplines of
the humanitieslt is a fairly new concegpdefinition/scientific field (and has recently been
introduced as a subject at the Linnaeus ©rsity); it is clear thadigitalization requires the
collaboration between disciplines but also institutions awen nations. Virtual Museum
Transnational Networks a European project with 18 partners and &26ociate members
funded by theEuropean Comi s s i "oFradesvorkk Programme. The members and partners
are made up of archaeologists, historians, architeatsputerscientistsand communications
experts. A projectalledKeys to Romewvhich opened in 2014ntroduced a virtual exhibition
taking place in four cities simultaneoustiemonstratinghow technology is developing and

makes way for alternative mediation.

Scientists from many disciples are readilgngaging in this subject; digitalization proposes
future changes for a large number ofe@zh fields. Of course, there are concerns as to how
digital techndéogies can impact and altédre way we learn. Ae ALICE (Adaptive Learning

via Intuitive/Interactive, Collaborative and Emotional systepr®jectis an example of the
collaboration betweae pedagogy and computer sciend&ICE was initiated and funded by
the European Commission in X®2012; the project wasecognition of the changes in
learning for generations who are brought up in an environment with modern techregogy (
calledi d i quiattdlv e s 0) a n-tbarning adcezimologyenhadandee leaening we

introduced (Capuang Mangione Rerri and Slerno 2013. This is an extensive study
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conducting an experiment based on the problems faceddayreers, particularly Millennials,

who have high expectations on technology. ALICE contributed with improved engagement
using di fferent Ssyst ems and i nstrument s, f
act i vCapuane,Mangibne, Pierri, Salerno 2013:1i62)ther words technologfocused

solutions. Even though this study is concerned with education, and improving the standards
for particularly ebased learning(which can be very useful in critically asse® learning
methods}hese are not translatable to an iemsive experience ghe museum.

An excellent study iCritical Gaming: Interactive History and Virtual Heritagey Erik

Champion (2015), which is part of a serevering a wide range of disciplines impacted by
technology, especially the humanitidso pi ¢ s c ebased Migatmer yoésedand 0 ¢
| ear ni nagedvalualiiel disdussions because of their intimate connectionsres#azch

guestions othis dissertationHowever, the multitude of research on digital heritage is much
focused on virtual museumBdrcel6 202, Barceld, Forte and Sanders 2000; Cameron and
Kenderdine 2007; Cameron 2003; Levy 1998; Rua and Alvito 201High is undeniably
interesting, but does not discugamersion as part of he vi si tor experi e
museumsChampion mainly discussé®w gaming can be used as a way of communicating
heritage he includestudies onmmersiveVR experiences, liuhey are not based on museum

exhibitions

It can be said with confidence that digitalization has sparked a multitude of experiments and
studieswithin the academic world; is there any field not affected by technology? We can see
that archaeology and the other humias are involved in this evolution to great extent. The
rest of Chapter 2 will focuprimarily on the museum exhibition and the nmwsénsory

experience which digital technologies offeithe visitor

The followingfigures aremade byCarrozzino and Bergamasemd published in their article:
Beyond virtual museums: Experiencing immersive virtual reality in real mus@0a8).

Their study is an analysis and presentation of immersive technologies for museums; their aim
is to evaluatecosts, usability and quality of the senabrexperience. Their study does
unfortunately not include an evaluation of thdtural content of the prograsy but provide

useful instruments for evaluating the level of presence obtained using different immersive

devices.
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Interaction

Non-interactive Device based interaction Naturalinteraction

Desktop Devices Wired sensors Wireless sensors Nosensors

) e ) ) )

Figure 1 - Interaction. Copyright of Carrozzino and Bergamasco

In their study,Carrozzino and Bergamaséound thatVR successfully can mediate cultural
content by sensorial feedback and is easily tstded by users more familiar with non
linguistic codes. They also found that the appeal of this technology does attract younger

people who have already encountered similar m@haozzino and Bergamas2010453).

Figure 1 (hteraction) reads neimteractive from the left moving towards device based

interaction in the middle, and natural interaction to the right. Different technical devices are
placed accordingly to their corresponding level of interaction e.g. mouse keyboard to the left
(norrinteractiveg, touch screen (device based interaction), and speech recognition (natural
interaction). The use of wires is also mentioned, reading desktop devices on the left (non

interactive) to wired sensors, wireless sensors, and finally no sensors (naturaiomleract
This is an effective way of measuring the level of interaction, a key component in the creation

Immersion

Non-immersive Low Immersion High Immersion
— —

Desktop Devices Wearable devices External devices
Visual Monitor | E;orkbend:: @ i [Pmrwall] [ﬁmmﬁj [CAVEJ
Acoustic s‘:,::k::; Headphones “"s?f.h:."r:' '
aptics Haptics Haptics Objects
Mation Moz:ndl.nmic'

Figure21 Immersion. Copyright of Carrozzino and Bergamasco

of knowledge (a concept which will be explored further on). This in combination with the

12



level of immersion is a helpful way of determining the levél o 6 pr esenced gai

technology.

To measure the level of immersidhe numbers of senses stimulated in combinatioh wit
devices are analyzed. Figure Znthersion) rads noAmmersive from the leftto low
immersion in the middle, and high immersion t@ thght; visual, acoustic, haptics, and
motion are outlined and technical devices can be placed on the scale according to level of
immersion and what senses that are used. The devices are categorized as: desktop devices,
wearable devices, and external deg.

Museum of Pure Form
Fullimmersive
| Turandot
VMmsS
Pietrasanta
Virtual Museum of Pure Form
Livorno Immersive

Immersion A

High Immersion

Low immersion

¢
N\t
2
(3') Museum of Pure Form
Non-immersive <2§ Web
Non-interactive Device based Natural

Figure 31 PresenceCopyright of Carrozzino and Bergamasco

To measure the level of presence, immersion and interaction are both taken into consideration.
It is a useful instrument to reach the best possible experience for the museum Mstor.
guality of the sensorial experience can be meadwydtie levelof presence, which can help

exhibition designers tmakesound economicalecisions regarding digital technologies.

However, thestudy does not take into account #tualcontent of the digital programghat
is the visitor seeing/hearingliching etcbut focuses entirely on the technical aspethe
sensorial experience indeedmentiored, but there is no attentigraid towards the visitor

experience, which includes more thasensorial aspectsThe visitor experience and &h
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creation ofknowledge contairfurther dimensions,andpr esenced® has cruci

both, even though it does not guarantee a valuable learning experience
2.2 The Visitor Experience

Museology is a wide subject involving both material and text; it is a ssiehcultural
heritage, a joint venture of the old sciences like cultural history, history, etynoand
archaeology (Smed2010). The study of museums include the practical aspects of working
with material and text (e.g. conservation, archives etc\efisas the theoretical dimensions,
such as for example the meaning and role of museums in society. Just like digital
archaeology, the field of museology brings together experts from different disciplines, all
working towards a common goal to ensure theconservation and mediation of cultural
heritage. The museum is one of the most influential institutions in Western santbtig
hence fittinglysubjected to close scrutiny, scrutiny that has also been directed at the media
and other educational institohs (HooperGreenhill 1992. Studying and examining the
museuns, one of our most influential educational and cultural corner stones, is necessary to

ensure the ethical and scientific rigor of suclaathoritarianvoice in society.

A key recognitionin museologyis the studyby Stephanie MoseTHE DEVIL IS IN THE
DETAIL: Museum Displays and the Creation of Knowle(®f#10) whereshe examines the
museum displays anthe visitos @xperience What visitors learn at the museum they
considerto befacts, tlerefore it § necessary thahuseumgustify ther choices ofthemes,
messagesxhibitedartefacts, and storiestc. which thepublic will ultimately consider to be
true HooperGreenhill2007). This is a guideline similar in purpose as the London Charter
document; it is a tool for assessing the scientific rigoth@production of knowledge, only
this is from the perspective of the intended audience.

The creation of knowledge does not only happen inside universittelalaoratoriesjt also
takes plae in museumdy visitors However, it is not only the collections that shape the way
we learn, there are other factotbat contribte to the learning experienceamely:
architecture/location/setting, space, design/color/light, subject/message/text, digplay
types, exhibition style, audiencadareceptior{Moser2010:2230). These different categories
combined will influere the learning experience faisitors and shape meanings not directly
communicated by the objectsn display. These categorieseaffective instruments for

understanding how an exhibition could be structured to enhance the visitor experience. The
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guestion is whether these categories are sufficient for examining a digital exhibition using

immersive technologies?

The history of mus@m exhibitions tells an interesting tale where the visitor has had different
degrees of freedom to move, interpret, and question the objects that are on display. Since the
18006s we can see a dominant preferetonse for
of most museums are visually dependent. The visitor is expected to observe and read her way
to information. Before this, museum visitors were able to touch and hold original artefacts,
but the physical sensatiors touch and smelgradually became utturally rendered less
civilized, making ocular appreciation the most sophisticated manner of enjoying an exhibition
(Classen and Howe2006. The norm is still very much based on visual stimuli, but there are
numerous studiesonducted on exhibitions wieevisitors are encouragethb engage with the
displayed material using the other sen#ids acknowledged that interaction between material

and visitor create mearg and that the visitor is nqist a passive recipient of information;

the visitor is parin the creation of new knowledd®asu and MacDonald 2007; Bouquet

2000 Cameron2003 Cerulo2015; Classen and Howes 2006; Herle 2006; HeQueenhill

1992 Strathern 2009).

It is not an overstatement to stnat digital technologies present great [dmises for the

creation of knowledge. The wsythatimmersive technologiepotentially could engage

visitors, is only comparable tthe multisensory experience offeredratonstructe@dpenair
museumswith live-action roleplaying all performing in haony. Today it is possible to
experience a muksensory virtual reality via a computeavhere once an entire village was
neededo achieve the same resulif course, it is not the same as experiencing something in
reality, but we are getting very clogk.result of this is discussions regarding how we should
consi der digital h €amierbnaagce Keralardin® 200Taul that iha r i t a g
different subject all together.

Digital archaeologyndmuseologyhave travelledlowntheir ownpatts of devdopment but

are nowat crossroagswe see how museums are engaging in projects involving digital
technology.What are the implications afombining these? Virtual archaeology has been
known for some timanuseum exhibitionkave included digital displayas the past, but there

are no guidelines for critically assessthg use ofmmersive technologin museums

Now follows some final words on popular culture before presenting the case studies.

Archaeology has a special place in the heart of the publimexous TV¥shows and movies
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are inspired by the ancient past, and even archaeologists themselves have gained almost
heroic reputation.There is, however, always disputes concernihg authenticity and
scientific valueof the interpretechicademic subject lren translated to mainstream popular
culture. Archaeologists have difficulties with allowingeahate approaches, focusing on
errors rather than the apparent interest in the field displayed by the @tdliorf 2005:12)

The experience industry hasparticular dection for archaeologyconsider the amount of
reconstructed villages in Northern Europe welcoming people to live a day or twdildag

or medieval festivals celebrating the pa3dtese ambitious projects anéten struggling with
establifing seriouscultural influence primarily because there is a gap between academia and
public mediation, whre enthusiasts are left without support to interpesearch results
(Petersson 2003). Despite this there are successful examples where archasblogi
experiments have gaindgde stamp of approvalor example Foteken Viking Museum has
become a recognized member Sivedisharchaeological opeair museumsafter decades

open to the publi¢https://www.sveigesmuseer.3elntroducing a new experience which is

strongly associated withopular culture, modern technology ag@mning, risks the repetition
of the struggles known to the people just mentiotéaly come popular culture has such

difficulties with esablishing serious cultural value?

To sum things up: digital technologies have become an increasingly valuabléoadbet
humanitiesfor archaeologyhis is trueto great extentandalso forheritage studiewhich are
perhaps more reservethere isresearch on-based learning, guidelines for making proper
virtual museumsand the potentials of using games for learrang explorecetc. The Digital
Humanities are rapidly developing and it is at times difficult to remain updated due to the
constant @échnological advancementsluseums are simultaneously becoming interested in
digital technologies;it is an alluring concept to create virtual history where visitors can
experience the past in new ways. Unfortunately, there is little research on the museum
vi sitor s 6 whehk maudes eimneeesive technologies; this is understandable
considering how modern it is, but there is still a situation where it is necessary to ask
guestions about digital displays in museukiew can we critically assess digigthibitions,
cancritical museology providéhe necessary tools for examination, or do we need to rethink

the critical assessment strategy completely?
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3. Case Studies

Two digital exhibitions have been selected for this stddey are similar because ek are

both using digital technology to create an experiencdhe visitor of the exhibitionthe user

of the devicesThe case studies are also different because even though they have incorporated
digital technology, they engage the visitor in their omany. The first case study uses VR,
virtual reality, where the user wearsmamber of different devicespgether creating a multi
sensory experience where the user can see, hear, anditontéract with the virtual
surroundings. The second case studgsusR, augmented reality, where th@eucan see an
environment where certain elements haeen digitallysupplementedlhe second case study

also contains interactifieatures which require the user to move in a certain way.

The experiences in thease tudies will be described from a firperson narrativeit is the
most appropriate and effective way to communicate ntheti-sensory experienced his

narrativealso allows comments and reflectioresbd orpersonal observations

3.1Anno 1500- Church Town of Gammelstad Lulea

The Church Town of Gammelstadiled is aUNESCOWorld Heritagesite consisting ofa

stone church surrounded B4 wooden houses forming a villagiet in the past wasnly

usedon Sundays and at religious occasions. This kinathefrch village could be found

t hroughout northern Scandinavia in the 15000¢€
the surrounding countryside who, because of difficult travelling conditions, could not return

to their homes on the same dgntp://whc.unesco.org/en/list/7$2To celebrate the 2Qear

jubilee of becoming a World Heritage, tliggital exhibition Anno 1500was installed in

central Luledat KulturensHus (House of Culture) The exhibition was marketeds an
opportunityto travel back irtime, wherethe usercouldvi sit t he 150thés and
life and people of the Church Villag&nno 1500wvaslocated in the center of Luled andt at

the world heritage sitevhich it displays however in the summer of 2017 the exhibition will

be availableat the Church Town Gammelstad that one can first explore theconstructed

milieu virtually before exploring the actual place

Anno 1500s a virtual reality tour of Gammelstad; the exhibition took no more physical space
than an approximatel#x4 nf booth, inside which all the equipment was installed, and

designed to |l ook Ilike a Atime machineo as r
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managed by personnel from the world heritage site, who explained the procedures of the tour
and assistt the time travelers during their experientae exhibition requiredhe visitor to
operateHTC Vive technology, whichs a virtual reality headse&onssting of goggles head
phones and hand controllekda sensors these devices turn the booth intoges, in which

the user can navigate and walk arousid using the hand controlleie manipulate objects

and interact with theigital environmentThe programme was created usidgreal software,

a graphic engine platform, whicha$ten usedo creategames.

The HTC Vive headsetiand controllersand headphones together createligital multi-
sensory environment where what yowan see, hear ard touch is a collection of
interpretations of archaeological informati@iowing the user to step into theagt and
experiencdt from a firstperson perspectiv8.he programme wadesignedby the company
Samuraj who had creativdiberty on the script, content andsual appearanceTlhe content
was checked byexperts from different disciples to verify the hiwrical accuracythese
included archaeologists, historians, and linguistic expe@®me elements that proved

archaeologically/historically incorrect were removed.

The equipment was installed in thm®othin the entrance hall at Kulturens Hus in Luled. T
travel back in time you only had to purchaseicketand get in line. Afteputing on the
different devices and the instructoad movedyou into the comct space inside the boadth

the experience began

The Experience

The combination of visual effexand sound instantly capture my attention. It appears that |
am standing in a metallic cage wihpanel covered witbuttons and rods, a time machine,
and | can hear a voice explaining to me that travelling through tegeirestravelling
through spacelimensions. The cage starts to accelerate fast. The sensatiorviafy rfest
through space makesenwant to hold on to something fear | might fall over Dramatic
music B playing and | can see stars zooming past; my heartbeat is increasidgnly a
flying orb appeas and introduces itself as ngyidein the past. The orb explains that it will
help duringmy stay in the Church Town. The orb seems to be quite confilged) here and
there,and makes halfiearted jokes.

The orb and | arrive insidedark house. There are a few lit candles and when tbe legve

adjusted to the darkdan see an elderly lady walking around the room, muttering to herself.
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Even though | cannot hear exactly what she is saying | can tell she is in distress, anxious, but
she does not appear to be aware of my presence even though | am standing very close to her.
On the table is a basket with eggs that glow, this means that | can pick them up, which | do
using my hand controllers, but | accidentally drop one on the floortdmeéaks. The orb is

talking about the woman, explaining that her husband is missing. | cannot answer nor pause

the programme.

The programme transports me up on the vdodre | can sethe landscape. The stone Church

is visible some distance away, arngl lalook around | see the wooden houses forming the
Church Village. The weather is grey and the roads are muddy. The mood appears mellow and
the voices heard from below in the villagee somber, nobody is laughinithere is another
basketbut with fresh g@ples close to me. They are glowing which means | can pick them up,
and | aim a fewof themat the townsfolk below. Either | miss or the programme does not
register hitting individuals with apple3he orb is stammering and trying to communicate
information about the time | have arrived in, but it is difficult to concentrchie to the
multitude of impressions; there is so much to look at and there is music plagagrbdoes

not strike me aan authoritative characteso paying attention to it appeagtional.

Down on the road | am nearly run over by a horse and a cart. To avoid collision (of course,
nothing would happen in reality) | jump aside and let out a little yelp as | turn around to stand
face to face with a townsmahle does not see meam still a ghostand can move around
without detectionl observe the people of the Church Village and it is cteatthis is a
meeting place for all social classes; there are men and women with colorful, elaborate clothes
and there are others with moneeaghered looks.Children are walking aroundas well as
elderly peopleWhat is unusual is the dramatic electronic music playing in the background as

| stand on the muddy roatlwould have expectegerhapsome locamusicians playing, but

insteadthe sounttack of somevzideo game is playet my ears only

The programme transports me to the local blacksrittan pick up and hold some sort of
tool, but I dondt know what to do with it.
missed the contexgnd as mentioned earlier | cannot pause or make them repeat what they
just said When transported again | find myself outside the church where two men are lying on
the ground with their feet locked in some wooden device. The priest is standing on tle churc
step and giving a sermon. | detect the elderly lady whom | encountered in the house earlier
and she is crying. Apparently onéthe menon the grounds her husband. Nearby a book is
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glowing, is it perhaps the Bible? I hold it for a while, but it carbebpened so | put it back. |

am transported for a last time and | am standing in the middle of a group of men, the orb is
with me and explaining inmagitatedhigh pitched voice that something is wrofithe air

seems to blur and looks momentarily pixeth then | am no longer a ghost in the programme.
The men notice me and start asking who | am, where | am from, what are those strange
clothes | am wearing. They advance towards me and soon surround me, blocking all possible
exits. Then the programme erasd everything turns blacKhere is a moment of confusion

when lamuncertaifi t he virtual tour orstheustapauda m | b
3.11 Analysis of Case Study 1

A successful critical assessment of an exhibition requiredistib@pproachThe exhibition

is a product of several factors, of course including that which is put on display, but also
includes a number d@hings not immediately related the exhibited materiaHowever, these
criteria, exhibition details combined with the displayed material create the complete
experience. The dital aspect adds nuancesetdibition details that are nadeognized by the
examination criteria fotraditional museum display3.o identify thesenew aspectsve shall

first discussvha f eat ures the digital experience has
guideline.What complicates the matter is that a digital exhibition is simultaneously virtual
and nonvirtual T reali which creates a situation where both must be evalu@tetiisitor is

in two places at once, which one should be analyzed as the location of the exhibition? Should
only the virtual location be analyzed, or glibthe actual physical pladee considered as

well? Thetime machine booth at Kulturens Hissthe actuaphysical location, inside a real
building, while the programme creates the othgusal space set in Gammelst&bth factors

shall be considerefirst, virtual and norvirtual, to conclude which one is to prefar if we

need nevkinds ofguidelineswhen critically assessing a digital exhibition

Architecture/Location/8tting

Anno 1500was located in a modern building in the city heart of Luled. Large windows and
bright colors greet you wheapproacing the entrancegosters announatatesfor performing

artists and where to buy tickets fibre upcoming events. A lot of people arewng in and

about the buildingthis seems to be a place witiigh activity attracting people from all
generations.The entrance hall is large, bright and has a highnggilparents with their
children are coming down the stairs and some elderly ladies are studying a poster with an

artist unknown to melhe coffee shogs open and the smell of cakes and sweeising from
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that directionis very alluring. The visual clues fothis modern building is creating a
contemporary feel, as opposed to some-N&ssical museum traditionally symbolizing a
ATempl e of L ear nunusgpexhibition tranhchallengepthetokl sedways of
perceiving the pagMOSER 201024). The time machine is placed the entrance hatllose
toawallit i s cover ed i nsighs hathde ag molsigne expldinD@awhagte r 0

it is supposedo be and | cannot see any posters concerning the time tidkredw what it is

because | &ive come to visit for the sole reasonfeo 1500A couple of chairs are placed

by the textile booth and some teenagers are sitting there eagerly awaiting their turn in the

A mac hlfindeoott hat t hey have tbefaevardithls sebndtinoetheyhe 150
want to explore things they missed the first ti@aeof the teenagerdoes not want to try it,

somehow being seen by the others while wearing the HTC Vive headsetais apgealing

thought It does look quite comical when somebody is wepgoggles, headphones and hand
controllers meing aroundin the tent bending down and reaching for invisible objects. Of

cour se, the wuser i S Asomewhere elsedo where
however, to som@eoplethis is notenoughto conpromise onespride Given the type of

building, the location in the heart of town, and the-téet booth in the entrance hall, | am

expecting a fun experience rather thatoarse inocal history.

Space

Analyzing space in a digital exhibition iL?“;':’-;

chdlenging becausethe exhibition is placed mj{ﬂ

standing inthat virtual spaceanda physicalroom ; ’ 7=

The boothis not large and has no display cases| ('_( : '
anything that will make the visitor think of J( (s

traditional exhibitior; there is only a desk with & (w/ '. '

computerwhich is used to operatbe VR-tour. In [( Al '(,(? (7l

g AN

the middle of the room there is a metabking plate Flgure4 HTC Vive headset, head phoneand hand

controllers. Private photo.
on the floorindicatingwhe e t o pl ace the userbés feet
beforethe programme start3here are a number of sensgilaced around the booth which
wi || register the userds movements and tr ans
the gogglesand sensors work togethiethe images seen inside the gogglé$ adjust so that
| am moving my heath the virtualspace a well; this way | can lookip, down, anéround in

360 degrees.
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In the VR can move approximately 2 meters in every direction. The person operating the
programme moves me back in place if | venture out toolfdeels quite strange to be
toucheal by a real persowhen immersedAs described earliethe tour has several stops, the
first inside a house, second on top abaf, the third on the muddy road etc. | spabdutthe

same amount of time in evesgenehoweverthe scene by #hchurch sp where the priest

was talking to a lege crowd gave the impressiof higher importancéhan the other scenes
Everybody was paying attention to what the priest was saying and the crimmalgere
being punished wergery interesting.The programme wagredestined to take me from
certain scenes at certain times, | conttt control what spaces | was moving to or from.

could not decide how long | would stay in the different scenes.

Design/®lor/Light

Placing the time machine in the entrance halhwib advertising around, putting oatfew
chairs outside the tetfike booth doesiot emitany particular design featurdsanything, this
lack of attention tadetail is giving the message of the entire thing being a nuisa@oethe
other hand, the techoal equipmentinside the booth is another visual clder a very

contemporary exhibition. ltds a pity it was

It is possible to analyze the design, color, and light of the progeaiut these features are

intended toregard pimarily artefacts put on displayy a museum(Moser 201026). The

discussion on lighting n Mo s eis ased @ hoéw obgts have been subjected to

natural light or artificiallight, which is an unnecessary topic for this study, since nothing in

the booth was on display and the digital fatets are of course completadytificial and the

light as well.However, the use of color and lightan cont ext of creating ¢
| e ar n thepmogranime will be dcussedn chapter 4.

SubjectMessage/Text

Text can have many functions in an exhibition; it ¢
be informative, creative, and/or offer interpretatio
or provide an introductionof what lies ahead
Outside thetime machinebooh on a table next to
the chairswere a handful of broch@s where one 5 Annp 1300
could read about the time travelling experience.

front pageof the brochurejeplcts ayoung woman Figure5 - Front and back of brochur_e Anno 1500 A
UNESCO World Heritage VR Experience
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wearing the HTCVive headset, head phones and hand controllers. In the roackiythe

Church of Gammelstag visible. The sloganreads A VRA | N TI MEO and t he
Anno 1500 s A A UNESCO Worl d HeriThage a¥hR Tifeep e si e
Machine- The technique of Anno 1500 makes it possible for the visitbetmme completely

immersed inthe experience. In the time machine ymill use a top modern VR headset. If

you own a computer with highquality graphiccardand a pair of HTC Vivaggoggles, you

can experience Anno 1500 at home. You can download the experience from
fwww.viveport.cond (au t h otrar@slatio. A graphic card apable of running this

programme is quite expensive though.

It is clear that the World Heritage site is marketing this exhibition as something extraordinary
and excitinglt is marketedas an experience rather than a historsdiibition. The technical

equipmentisinfocusatogsi de t he visitords experience

When opening the brochure one can re

about Luled 450 years ago. The histalkig

Lulea for 450 ar sedan

context is set so that the time traveler

know what to expegtit is an intoduction

that raisescuriosity, the text hints of a
Amutaltur al S 0 fpeople

speak several different languages

dialect® u(tahor 6s .t Asa ans

archaeologist | find myself intrigued t

soon encounter a past that promotes its,%Lre 61 Brochure, Luled 450 years ago
in this manner .saffhat kind of 15006

going to encountér

Text canalso convey the message of axhibition and in this case iappears to b¢he
promise ofa newkind of learning experiencelhe textgives a presentation of the digital
technique, the historical setting, and alsshart inroduction of the townspeople and the orb.
The characters are marked as real or fictive, wherecreslactersare based on histoat

people wio areknown from the time.
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The orb wasaccording to the brochure

inspired by an ardsishop who was Aot manniskotna
eager tobuild the churchback when
Luled was GammelstadThe orb is
described as higtech with human

features.lt is further described aginot

Johannes Orben Ulfsson
Johannes Bis h

knowing what he is doing or wherke
isO, but nonethelesshe is also an

fieducated guided who will help the

visitor undestandthe time and peopleFigure7 - Brochure, Meet the people of Anno 1500

This is a contradictorydescriptionbecausehe orb is described aa voie of authority but is
simultaneously described as confused iarglipposedly to function as themic relief There

is some irony here. Aebate concerngthe role of the expert in heritage work is a topic with
several issuedo just name a couplelo we need exper{&raham and Schofield 2014nd
does the allowance ofsitors to make their own interpretatiotiseaterthe role of the curator
as an exert (Carrozzino and Bergamas@)1Q Cameron2003? What is the role of the
curator when there is no need for an expert inteapon? Introducing igital technologies to
hei ghten t he visitoros experience drives
interpretational freedom should the MBer be given, admitting that mu#ensory
experiences increases the level of interaction and consequently how weGaaneron
2003:327p

The situation and discussion is somewhat confused and it appeafsas 50 is reflecting

this very accurately having designad expert that does not know where heltigs also
noteworthy that there is no possibility for the user to pause the programme, nor ask any
guestions. The interpretations presented in thetdR, whid includethe archaeology and
history etc., are indisputablén several ways the user has entered the imagination of the
designer and the orb is an attempt to clarify the different interpretations/imagittings.
unclear if the designers of the prograsmmere aware of thidebate but itis quite interesting

that the disputed role of the expert has seeped into the virtual museum space as well.
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The brochure goes on to market the-VR

tour as a brand new narratjandthat the
tour is ficlose to realyd. The time travel _
wi || il et vyou : ¢ and yo‘Jr
view of Ganmestad will never be the# ‘ ’
s a meudt h(oar 6 s tHowewversoh .
the samepage the brochure states tha
where historic references could not |

obtained, the designers have hadstdi

freedom. This explains the palpablé-igure 8-Brochure, Close to Reality

feeling of momentarily walking around in som

Layout

Moser discusses iithe Devil Is In The Detail§ Museum Displays and The Creation of
Knowledgethe layout based orthe assumption thdhere is a physical displawith objects

placed there for visitors to observe and admit@s isthe standarcconceptin most museums

and art galleriesand has been for decadbst in a VRtour the layout must be assessed with

a different approach. Usg Anno 1500as a case study does not allow any generalizations, but

it is an example of the direction thattual exhibitionsare headingOf course there are
virtual museums that are designed with glass display cases and art on walls, using all the
familiar featuresthat we know from a traditional museurBut this case study is different

since the displayed objects are in fact an entiner€@hTown and nothing is placed in a glass
case The layout of this exhibition is completely different from that usedphysical
museums Even though the marketing focuses completely on the technology, it is not the
cameras and computers themselves that are of interest, it is what they can do. Therefore it is
unnecessary to analyze the layout inside the booth in whithreaeguipment was installed. It

is not the equipment that regarded athe actual exhibition.

The layout of the Church Tows base on archaeological data, so the wooden houses cannot
be considered arranged in a particuiay by a designethe houss have been placed as they
are in the actual villagédowever,a number obtherobjects were singled out during thi&-

tour, namely thosehat glowed and could be picked up using the hand controlésknow
thathow the objects are displayed create meg@ to the visitorlf an object igplacedin the

center of attentigrsingled out angburposefullyplaced so that the visitor will focus more on
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that particular object, it can affect tiperception of it,making it appeaas an important
representationf the entirecollection (Moser201027). Anno 150Qdrawsattention tol) eggs

in a basket, 2) fresh applés a basket3) a tool, and4) a book, presumably the Bible
Unfortunately, there is no explanatigmovided (by the orlh nor anywhere el$eas to wly

these objects have been seleadedhat the user is supposed to do with th€he user is free
to do whatever he or she wants, butsthebjects do not appear to be part of a ot
important for the narrativePerhaps the objects are possible to piglsimplyto make use of
the hand controllersi? seems unrealistic that egggples, a tool, and a Bible anepposed to

represent I ife in the 15006s.

Display types

In a traditional museum an exhibition can use a range of display types. They can have
different functions and presettte exhibition theme in various ways. Different display types
include for instance:original artefacts, 3D models, graphics (maps, photos edtojy
telling/re-enactments and so fortimteractive displays are also considetedbe a display type

and are usually assessadapart of an exhibitionHowever,Anno 150Qusesonly this display

type which makes this categy difficult to assessthe entire exhibition is an interactive
display since it uses immersive technology tigtoout the 12 minute experiendéis will be
compared to the other case study in Chapter 4.

Exhibition style

This technologybased exhibition marketkistory as an experience while simultanggu

striving to be educational; iti§ e d u t a ieduca®naltedtertainment. A concept like this
speaksvolumes abouthis generation and thehigh expectancy on technology g@uano,

Mangione, Pierri, and Salerno 201BsingMos er 6 s st udy, 6exhibitior
category examining how the visitas engaged in the material, or how the material is
presented and encouraging different kinds of interaction. Some general styles are: discovery
based exhibitions, contextual, irensive, or atmospheric (Mos01029). It is difficult to

place digital exhiltions into one of these categories, since they include all styles; they are
discoverybased, they are contextual, immersive and truly atmospaeniell This category

will alsobe discussed further in chaptef.
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AudienceandReception

Visitors brhg their own expectations and
perspectives intoan exhibition and these are
factors contributing to the interpretation of the
displays. The creation of knowledge is m@ulti-

facetted process Wwich in a museumgreatly

involves the engagement of the visitofhe

B AR o T TH

purpose, or message, of an exhibition will be

received very differently depending on the biases

and predisposition of thadividual visiting My Figure9 - Advertisementfor Anno 1500 on social
media (Arkeloggen)i New Di gi t al T

interpretation of Anno 1500might therefore be Enables Time Travel to Church Town

Gammel st ad. o
very different comparedto the person being
immersed rightafter me The fierce marketing of this exhibition as an immersive experience,
rather than a local history presentation, suggests that the intended audience is interested in the
technology and perhaps not as much in the actual caritém¢ programmeEven though the
destination bthe time travel is very cleat (h e 9) & FiQué© and 10shows the attention

of the advertisemenis primarily focused

on the travelling i.e. thetechnological
equipmentThe learning possibilities of the

exhibitions can nly be anticipated.

The exhibition was designed to attract

S3 har ser det ut i gen virtuella versionen av Gammelstacs kyrkstag. | Bilo: Samuraj kommunikation AB

"Tidsmaskinen startar nar du
the aim ofhopefully sparlng an interest ggqr pa dlg g|asogonen"

for history. If this was successful will be" o
LULEA Att resa 500 ar tillbaka i tiden for att ateruppleva

Gammeistads kyrkstad. Det blir mojligt i december tack

difficult to ascetain for some timebut this vere ae sa keiiace va-gizsseonen. ey

V1 har forsokt att skapa en vérld utifran det
|

younger generation (Bgberg 2017 with

the experienge for instance,the use of :
electronic music will be recognized by ar:
personused to playing video games. Thizismasmrs

_ ) Flgure 10 Advertlsement for Anno 1500 (NSD)O T h e
programme is designed to appeal to Ti me Machine starts when

audience familiar with the technologynd

containsseverafeaturegecognizedirom games
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3.2 Augmented History: Gamla Uppsala

Old Uppsala isaimportant archaeologicplacewhich has received attentidor a long time

due tothe spectacular moundand traces of buildings and a large ltting back to the Iron
Age. Old Uppsala is believed to have been a powerful center foraheAlge community in
Scandinavia(RAA). It is still an important place of culture; not least for the younger

generatiorwho celebratéhe arrival of spring on the last of Apalery yeaby themounds

Old Uppsala idocated some distance from the modern city of Uppsaltgrsoy excursior

arrive there by bysand | amaccompaied there by a group of school childrat wearing
reflexive vestslt is rather chillyout, sol am thankful it isnot rainingas well | go insidethe
museum buildingo borrow the device which has the augmented reality programme installed
on it. It is atouch screemiablet withGPS compass, and gwlinctiont he user 6s posi
thereforeknown and shows in theprogmmme. When the tablet is turned the motion is
registered and the screen adjust$ itsages accordinglyThe software used to create the
programme is calletUnity, a popular platform used to create ganidee tabletthat | have
borrowedis light andprotected by a rubber frame, whiamakes it easier to hold in front of

me and is probably very useful shouldmsier handshan mineaccidentally drop itBefore |

go outside | am told by the museum staff that what | am about tessaé based on
archaetogical excavations and the milieu is seb®somewhere between 4600 AC.

The Experience

When | hold the tablet in front of me | ca

see thefamiliar mounds, but the scenery i

also very different. | can see wooden hous
and fireplaces, none oféhmodern buildings
are visible. | turn to see if the church is the
but there is no church in the augment
reality. The Iron Age in Old Uppsala is sunn = 5
and the mounds are covered in green grrigure 11- Augmeted History: Old Uppsala. Copyright
and wild flowers can be seen in the fields.DiSir Productions

is a lovelypicture. As | walk around looking at the different types of buildings | notice that

there are no people arounthe programme has no audio, so | focus entirely on the moving
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images.Furthermore] also notice that it is possible to walk straight through fiences and
houses; this is convenient because it saves me a lot of time not haviall reund corners
and the likepn the other hand it is a reminder that | am not walking in a real world.

On the tablet | see a symbol that looks lik2
D§SIR O

!

a backpackand there is also a collectio

of items on the bottom of the screen.

appears that these items can be found
the surrounding area and put inside t
backpack.fiOh, a little quest | t e
myself | click on the frst item which is

animal bones and a kind of compass

points to It® direction. | start Walkmg Figure 12 - Augmented History: Gamla Uppsala. Backpack

towards it feeling rather excited tsoon and artefacts. Copyright Disir Productions

find Viking stuff. When | am close to the item the programme tells me so and | turn the tablet
90 degrees and face it to the ground; now something gnmg can be seen in the graks.
press repeatedly on the boreedl it slowly comes out of the ground, it is almost like | am
excavatingitOnce up from the ground | can press
detailed information on Viking Aganimalsand other archaeological facfBhe items are
created a8D-models sahey can be observed from all angles. One simply touches it on the
screen and mogeit around.After collecting thisanimal skull my quest continues to find a
shield. | continue stompirg around the fields to gather the rest of the itewlsch were a

variety of artefacts foinstance a helmetther kinds of shieldsdoroochestc.

Besides sometimes fearing that | logkther silly walking aroundhe windy grounds, its
very entertainig trying to find the next artefactVhat shocked me was my réiao when |
saw the great hall.gasped and started running toward®ight behind the church there is a
plateau which in the programme had a magnificent hall on it. Outisedentrance sl lit

torches and the door wapen, looking very inviting.

Inside several fires were burning and the only person | saw in the prograasrstting in
the middle of thishall, on sanething that very much resembleadthrone. § was a waan

wearing colorfil clothes and jewelry, she looked about 30 years old and she was looking

straight ahead. | was unsure if she could see me so | walked up to her and placed myself in her

line of sight. For a moment she looked rigihtme, but then she turnesvayherhead.l am
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still not sure if shesaw me and

. DISIR
ignored me, or was programmed

sometimes look straight ahead a
seemingly spontaneously turn hg

headé

When all the items had been collect&
| headed back to the musetmilding
and tuned in the tablet, thsg

cimi - M

experience lasted approximdgtehalf Figure 13- Augmented History: Gamla Uppsala The Woman in th
great Hall Copyright Disir Productions

an hour
3.2.1. Analysisof Case Study 2

Architecture/Location/Setting

The museum in Old Uppsala is a grand wooden building with large windows facing the iconic
mounds. Walking up to the museuand seeing the beautifulidscape in the backgroundas
visual joy. The choice dfising unpaintedvood on the exterior wallsand the almost circular
shape of the buildingnakes one think adfomething inspired bthe Viking Age. Thenuseum

is clearlythematic and placed atthisp t i cul ar | ocati on because
There are also other buildings around, for instance a tavern and some residential cottages.
This is a place with high activity, not only is there school groups visiting the museum, but the
surroundig fields are utilizedy joggers angdmired bytourists who are also interested in

the church close to the mound$ie Augmented Historgpp is at the moment only possible to
useon locationat Old Uppsala. It willnostprobably be unlocked in the futyrgo that it can

be used anywheir@dwenborg 201Y. It is however very pedagogicaklking around the area
seéng it in reality and augmented on the screen simultaneously; oneeabiyyunderstad

what the place looked like over a thousand years ago.

Spae

The space in wikh the app functions ige surrounding area of the museum. It is cleverly
designed so that the itemwhich the user is trying to findare arrangeth such order so that
you naturally get to walk around the entire ar& course, the ser has the possibility to
select any item at any time, bobrmally readingfrom left to right, made me select the first

item on the leftin Figure 10this can be seen clearly. The itearg visible orthe screen on
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the bottonright. They are lined up ahthe user must find one at a tinsgarting with the item
furthest to the left and then moving on e hext one creates a natutaiv when walking the

fields, one does not have to walk back and forth, instead the items sort of lead to the next one
in line. On the other hand, if a person who is used to reading fromtogdéft was to use the

app, that person would have to walk quite the distance before reaching the first item. This
would ako be the case if a user wdreselect a random item from tHme. Having the
opportunity to search for any preferred object at any time gives the user great freedom to go
look for whatever he or she finds the most interestingomparedto a traditional museum
exhibition thisis similar to a visitor knowingxadly what isputon display and being able to

head straight to that without having to follow a certain patlget there The spacean
Augmented Historis unlimited.

Design/Color/light

The desigreolor/light of the app will be discussed whepth inChapter4. To analyze le
design of the actual museumould be difficult since the only timgpent theravas to borrow
and returnthe tablet; also, the case study is focused on the exhibition (app) which was

completely experienced outside of the museum.

Subect/Message/Text

The Augmented History: Gamla Uppsalaxhibition was initially the result of an
archaeological projectonducted by researchers at Uppsala Unive(kityvenborg 201yand
was presented to the museum of Old Uppsala as something they migtérbsted to invest
in. The message, or aim, of the app is simply to mediate archaeology to the pubtiewn a
fun way. The focus of the app was to present scientific rebearcan entertaining way,

wherein the technologyvolvedwas merely an experime project of doing so.

The experience included a large amount of text which could be read if the user wanted to.
This text appeared when an item had been found. The text contained archaeological
information such as: where theems had been excavatéd reality, what their believed
function was in the past, where the item is stored or put on display toddy e&ad this was
optional, buttook approximately2 minutes every time an item was fouma.Chapter 2 we
discussed how the favored way of commatiiegy to the museum visitor is via text, and has
been for a long time. Most traditional exhibitions use text on signs next to display cases, text

on screens, text on walls etc. Text seems part of the museum traditioradmiorns are
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difficult to shake;it is in this view understandable that text made its way into this academic
experimentThe use of for instandeeadphones could have incorporated voices telling a story
to the useinstead of using texWWhat about the hearing impaired? Boénwhat abot the
blind?

The information about the different types of archaeological finds is informative in style; there

is not much room for alternate interpretations. For instance, the animal bones are presented as
a very typical find suggesting several thingelwhat kind of food the people of this time
period were eating or what animals they kept as pets etc. The information is presented as
matter of fact and the visitor is faced with the words from an expsen though the
information is well established ithe archaeological research commungigrhaps one might
consider presenting information of this nature with a more speculative tone; not offer
completely unlikely scenarios, bstill allowing the visitor to make their own interpretati

andthuscreate heir own knowledge basedh evhatarchaeologists have discovered

Layout

The layout of the programme was briefly introduced earlier when it was mentioned that the
user is free to walk arourttle area as he or she pleases. The items do notdbeeolleted

ard put in the backpack, they do not have to be searcheat &k, the visitor is free to walk
around and collect maybe one item and then ignore the otinejsst look around and
completely ignore the little quesHow the visitor makes use of thpage is completely
spontaneousnd not controlled byreadymade paths or suggested rout&ke layout is
restrictedby the physical features of the terrain at Old Uppsala. It might not be very pleasant
to stumble throughwild bushes, or walk on the very ohly patches in the grass, but it is not
prohibited by the app in any way. Tlaly clear restriction given igo not walk intoland

which isprivate property (the residential houses siteatedvery close to the mound<pther

than thatthe visitor can eplore the programme in any way desirable. If the user of the tablet
wants to procure the items shown on the screen, it is easily done by simply pressing on the
wanted item. The compass appears and points to the direction where it can be found. The
items ae placed in the ground in the surrounding area, and this naturally requires theovisitor
walk in that direction, buithere are no limitations as to what particular way the item should be

reached

There is one large object that demangdge someattenton of (assumingly any visitor who

comes near it in the programmehe great halllt cannot be missednd even though it is
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entirely optional to visit it, the overall appearance of the great hall makes it difficult to ignore.
Like no other building showin the app, the great hall exudes importance. First of all it is
very large and impressive, second it is placed on asgplathich marks it® presence in the
landscape very pointedly; and thirdly the torches are lit outside and the doors are wide open.
The great hall is like all the other buildings in the programme digitally reconstructed. We
know that there once stood a great hall in that specific place because of the archaeological
excavations revealing pole holes on the plateHue building does nottiske me as
exaggerated even though it is grand. The other houses are however not nearly as impressive
and do not apparently display any functions, as opposed to the great hall which instantly takes
the mind to a seat of powdt.becomes clear that thidject is worth spending some extra

time with.

The only person in the programme could be found in the great hall, and she was sitting in the
middle of the room on a thron&he great hall is not only visually appealingt contains

some mystery as well. W is this woman? Is she the ruler of Old Uppsala? Is this hall her
governing center, is thiswh er e it a IThe infaginatpre waatd o 2go in that
direction. The walls are decorated with shields, several fires are burning, here and there are
animals ki ns and furséit does give the i mpressio
all over and the tablet is returned at the museum, what lingers in thought is the great hall and

the mysterious woman inside. This might not be intentional, buinfl@edwas the aim of the
designersto make the visitor reflect upon whamight haveruled Old Uppsalajt was

masterfully done.

Display types

The digitally reconstructed village surrounding the great hall is based on archaeological finds
andthe interpretaon of those finds Augmented History: Gamla Uppsais a betaversion
meaning a ki nd o fand fice® mok suggest thatritaentairng |lbthe
information available about the Old Uppsakgion; it is a selectioof that whichis known

abaut this time period andhade comprehensible to both children and adaiist likeAnno

1500it is an experience not commonly featured in museumsy)(yetd is still being tested for
public use.An augmented milieus hardlya certain display typdf one does not simply
describe it as a digital display, which is an understatenTdrd. particular kind of mood

created by the choice of weather and color, can however in comparisofnnil50Me the
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starting point for discussing something not coveredha Devil Is In The Detailshamely

digital ambience; this will be discussed in chapter 4.

Exhibition style

Exhibition style revolves around the communicative roles assigned to objects in exhipitf®r instance, a
distinction can be made betweerettted or ideaoriented exhibibns and those that are objeled (Moser
201028, 29).

The appis the result of an idefor a project abounediation ofarchaeologicatesearch to the

public; therefore it can be consideredbe themed or ideariented. @ the other hand the

actual content of thapp isobjectled when considering thecus on archaeological artefacts

and buildings A themed exhibition is often seen as a collection of selected objects chosen
specifically to tell a story (more interpretativehilst an objecied exhibition is often seen as

more descriptivesince more objectssupposedlypresent a wider picture (Mos@01Q029).

The app can be considered to be both of thes
di spl ay 0, actsuad presehtea wider picteirE since it is an eatiigmentednilieu.

This differentiationdepends on whether all the 3D models shailllde considered as objects,
including all the buildings and tools etar. if only the items that the app user was suggul to

collect should only be considered what is on disponsidering that everything that can be

seen during the experience is consciously selected and digitally reconstructed it is reasonable

to say that the exhibition is in fact objdet.

The grat hall isthus a major piece in the exhibition and could be analyzdddes with a

hidden message to the visitdnrased on the assumption that t
receive more attention than the other objects encountered. What meaning isathbadjr

supposed to give the visitor? Instinctively the great hall sugtest©ld Uppsala is primarily

a place of governing and high status, and that the surroundilggnigeiand animal bones are

less important and mere propd possible message is ahwe already know about Old

Uppsala: it was an important place during this time period and it was a seat of power. Inside

the great hall the visitor can see shields hanging on the walls, several fires burning and
something that reminds one of a thraneghese details put together gives the visitor the

impression that this is a room connected with governing and power.

Audience and Reception

The intended audience fé&ugmented History: Gamla Uppsais everybody who visits the

museum at Old Uppsala. Therashbeen no marketing prior to the laurdtthe appmostly
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because théaunch date wasetwhenthe high season at the musewas over A similar,
improved, app is soon to be launched which displays the Cathedral of Uppsala; it is also
intended to be usday anybody who is interested, but according to one of the developers it is

hopefullya media which will attract a younger generatjbéwenborg 201Y.

Time will tell how the digital exhibitions are receiveg the publicon a larger scale; it is
inspiringto see the efforts put into engaging young peaplaistory and archaeologyrom
this aspect gratitude towards popular culture is appropriate. The concept of timewhacte!
is a phenomenon acquainted to us by decades of movies astiol liberallyusing the
concept; is familiar to an extensive audieace canbe used for marketing an educational
experiencgHoltorf 2007; Holtorf 2010; Peterss@003285.).
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4. Discussion

The case studies have revealed that digitethaeology can salt in very different types of
installations The analysiswas based oMo s er 0 s key work omof criti
museum displayEx ami ni ng t he <case st uptoves successfuhng Mos
several aspects subject/message/textarchitectire/location/setting and space. Other
categories were found in need of adjustment to better suit a digital display: design/color/light,
layout, and audience/reception. Some categories are unfortumateBuited for application

ondigital displays: disfay types, and exhibition style.

This chapter will firstdiscuss thecategorieswhich can be transferredrom traditional
exhibitionsto digital experiences; sontemmensg on areas of improvementill be included
Secondly, a discussion on the categonbgh need adjusting will follow. Next the categories
which are not adaptable for digital experiences will briefly be commeamieandfinally two

newcategories will be presented in chapter 4.1.

These new categories can be considered as suggestiogstital assessment dafigital
displays using immersive technologies for future designers of digital experiences intended for
museum visitorslt is my wish that these additions will prove helpfsd a guiddo anybody

working with public archaeology andwicularly digital displays of immersiveharacter.

Subject/Message/Text

The case studies use text in opposite ways. The expeonédemo 1500did not require any

readng at all; the only wordsommunicatedverevia audioby the orb, which was lighdand
humorous. This decision proved effective because the attention of the user could instead focus
on the material in the programme: the church, the houses, the people etc. Addinghese t

rich visual scenes miglmtave disturbed the immersidBesidesthe experience wasomised

to presentn new approach to history, and this it trdig, when textbased learning normally

is given considerable attention ixhgbitions in traditional museums

Contrastingly,Augmented History: Gamla Uppsaisses text ina very traditimal manner

When an object is encountered by the user, an option to read about it appears, which is exactly
the standard scenario at a museumext to the display is a sign describing what you are
looking at. The app does precisely thigt pou have digitally excavated the artefact yourself

moments earlier instead of normally just observing it through a glass case.
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What effect does the different use of thetve ont he v i si t o rRéflecting Mpprer i enc
both of these case studidbe obvious note ishat both progams wish to communicate
verbally withthe visitor. Both programs have made use of an expedactive andvisible

and the othepassive andhvisible. We see it in the VR orb and the little signs in the app. If
you decide d include an expert in an immersive programme, laetalking orb or signghe
features of theselearly matters. If the expert is easily dismissed as silly and comical (at
moments interfering with thgeneralexperience) the potential message of thatkattbn risks
being lost. Whetthe expert is presented factua) providing the visitor with options to pause
and reflector continuewithout stoppingit signals to the user that thereni®re information
within grasp herd there is an opportunity to den more.The experienceranslates into
entertainmentith depth.

Things to consider when creating an expert in a digital exhibition can include: should the
expert be passive or active®dr example: should the expert be pushing information to the user

or can the user decide to gather @8uld the expert be interpreted as potentially interfering

with the visitor experiengeor is the expertenhancing it? If the expert is disguised (for
instance as a friend or helpful guide) is it possible for the usgrmoo r e or o6t ur n it

lessening the experiencRemember thaelpful paper clip indNVorddback in the day?)

Architecture/Location/Setting

The physical surroundings of where a digitahieition has been installed givienportant

visual clues as tavhat a visitor will encounteduring the experienc&he placement of the

digital exhibition may also indicate the extent to which it is valued as a serious cultural
experienceAnno 1500was installed in a tedike time machine in the entrance hall iher

House of Culture No signs or posters marked the experience which had been so well
advertised online. Had | not known it would be installed there | would have missed it; | noted
several visitors did not even glance indigection;they headed straigld the reception desk

straight across the entrance h#ihy was the time machine placed thevéere all the rooms

in the building already occupiedr was the entrance hall the most appropriate piecause

of therich flow of visitors?What effect does he | ocati on and setting

experience?

In an interview with one of the creators of the programie&as communicated thabw the
time machinavas presented itextiles wasnot particularly appreciated.l€o, there wasome

sorrow expressedover the choice of placement within the building; he would have
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appreciated a room devoted for the VRulturens Hus appesrto have executed these

deci sions regar dl es sThesefdecitsibne might lmve gnfllemcédsthe wi s h
anticipation of the visitors, signaling to them that the time travel is modern and accessible, but

not signficant enough to gain accesstohe o6real 6 cul tur al sphere

threshold ofThe House of Culture, but is nodmpletelywelcome inside oit.

Is there still a distinction between high culture and popular culture? The case studies point to
a definitive: yes. The digital technology is appealing to a young generation, thieyrarar

with the media and asonsumes of entertainment they ammost probably allured by the
shimmer of a new produgiromising new adventure¥he hope was to inspire an interest for
local history (this is finer culture) but whenpresentingthis educationalcontent in a time
machine (interpreted as low culturethe gaming industry being popular mainstream
entertainment)this digital exhibition is restricted from entering theexclusive cultural
repertoireof Kulturens HusOne might wonder why bother with producing such an exhibition

at all, if it does not secure @maé 6 p | a c e othemoulugak dctivitted within the

building? Wast merely an experiment to investigate potential visitor gradups

The Museum of Old Uppsala, on the other hand, is also niegjdot make the apknown to
their visitors but the instution is most eager tanaintain the exclusivity of the app by
keeping it locked to the locatiomhis revealssomepride andclaim of ownership. Why is this
experience not shunned by the cultural elite Mo 1500 It is possible to argue that the
traditional form of the digital displays, especially the t#eased informationwhich is very
similar to what is found within the museum buildicgeates a bridge between the established
mediational frame of the institution and the futuristic technologieadia.The experience of
Augmented History: Gamla Uppsakmodern just likeAnno 1500 butdiffers in this aspect
Even though the user of tH@ld Uppsalaapp is introduced tmew perspectives, ¢y are
presented usingamiliar instruments, the favoritamong museums: texPerhaps thdime

machine was too extreme and the app in the tablet was considered modern enough.

Space

Analyzing the case studies in term3®pacéand how the igitor was able to moweithin the
programswas effective However, thespaces for theligital experiences were createding
geographical locations/archaeological material, which is not how this category originally was
intended to be used. O6éSpaced in a trgmskiti ona

cases, aron walls, howsome objecthavebeen singled out and displayed apart from the rest
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of the collectioretc. This is not an issue in the immersive programs, but the concepacé s

is interesting to note from other perspectjes instance how itan be utized by the visitor

in the immersionThe phenomenon of the user being simultaneously present in VR and
physical location must be acknowledged. It is necessary to remember that both spaces play
equal part in the creation of knowledge; digital tedbgies do not imply that the physical
spaces related to the experience can be neglected or forgotten. It is still important to pay
attention to both spaces accepting that the visitor will take them both into account when

interpreting the material.

Thedegree of freedonin mobility produces different sensations for thger;a higher égree

of liberty to move createan exploring mood and consequently an eagerness for disctivery.
is interesting to note how less devices (an jPalthough containing vergophisticated
softwarg was able to engage the visitor more than a complete immersion with HTC Vive

goggles, headphones, and hand controllers.

Forced transportatioaf the useduring the experiencis not to be recommended, but if it is
necessary it shadi be cleverly cacealed withactions takenby the user prior of the
transportatiori it must appear as if the user causes the transport&morexample: if it is
necessary to move the user to the next scene, make the visitor get on awagaales he

visitor there, instead of turning the screen in the godgkesk and suddenly be turnéadck

on in anew sceneThe result igisking immobilizing the visitor making him or hem-active,
assuming that engagemenfusles i nce t he pr o drsaregadalesBifaheres on
is limited time per user, suggestion could be the opportunity for visitors to select a preferred
scene in the beginning of the programme. This would eliminate the sensation of moving
inside somebody ecling a$cene pravideg the wser with options iestead

of being 6pushed aroundd by the unknown des
could be immersed several times and explore every scene individually. This would provide
the visitor with more libgy to pursue their personal interests in the Church Town of

Gammelstad and eliminate the rather discomforting sensation of walking in a movie.

The categories which have been discussetl now have proven to be useful analytical
instruments for criticayl assessing digital experiences using immersive technology. However,
the following categories requigomemodification for digital displays,but are nonetheless

effective topics to include in an assessment.
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Layout

The use of layout in combination withetlvisitor freedom of movement within the g@ams

is another example of how the case studies represent oppasites150dimits the visitor to

move within very limited space whilkugmented History: Gamla Uppsatdfers free range.

The different approdesresult in strikingly differenexperiences. It could be compared to the
sensation of walking around freely in a dream world, or movingsi de another |
fantasy.The difference lies in how motion is registered or manipulated in the programme. The

GPS and gyro ilRugmented History: Gamla Uppsaddlows the user to move within great
distances, whileAnno 1500restricts the user tonove approximately 2meters in every

direction, andperhapshaving themostcrucial effecton the experience Bwirtualy moving

the user from scene to sceaneghe programme

The app and the VRrebothintended to be used by a large number of peopl@ldrUppsala

the tablet was tde returned within half an houm order to prevent queues, of course they
keep severdiablets, but in a scenario with many interested visitors one must return the tablet
so that the person in line does not have to wait for hours. In Lule& there was a similar situation
where only one person could be immersed at a time, the programme lamtiéd 2 minutes,

which is a neessary time limit also intendddr preventing queues.

When designing the layout of an immersive virtual environment, or augmented reality, it is
useful to consi der t heCawntheusdrsoselactdhevwnpahsdi® m o f
forced transportationecessaryo maintain the storine and/oreffectively used as a story

telling instrument? Anexample could be theonsequence of touching/eating something
poisonous fainting (all turns blurry)and waking up in a &ferent scene, operhapswalking

through a magic portal which moves the user to another place? Forcing transputatign

black intermissionsyithout the user performingamyct i ons, so call ed &6sp:
of scenery (which occurred #inno B00) risks making the user passiecase the change

of scends na aresponse to what the usdesi the programme makéings happen despite

the uses 0 a c Ther® 13 a sensation of powerlessness whidbes not encourage

interaction.

It is importart to cansidert he ¢ o n s e g u e npotentiataétions, the necessityrod s
predicting beforehandvhenprogramming the experience) what the user might do in different
situations.If the user can pick uppales, what can the user @ath themi throw, drop,

squash put them back in the baskietvhat is the respon8é if thrown, the apple must make
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thud-sound or if thrown at townsfolk they shoutdturnreact, if dropped it should break (like
the eggs did) etc. audio is important to enhance the erperlénothing happens there is no
real interactiorbetween the user and the technology

Audience and Reception

Anno 1500was intended to attract a young audience and has several features thia¢ will

familiar to especiallygamers. The marketing focused the technology and the programme

itself resemblesnostgames set in medieval inspired worlds. A potential probiatm thisis

the lack of distinction bateen VR experience and games; how much Avino 1500is

digitally reconstructed and what parts o€ tprogramme are pmade sets of objects and

milieus bought for the prograth Visitors come from different backgrounds and have
individual perspectivesand when creating VR for educational purposess not safe to

assume that everybody can differentiaétween what is real and what is not. If some abje

or features of the VRre not marked as fictional they risk being interpreted as truly medieval.

Even thouglthe time travel is marketed as a fun experience, it is still claiming to display the

1 5 0 QAéiryy .readymade chairs or dried herinsay seemharmless but if these objects are
encountered | ater in a fantasy game, t he us
medieval details when i n fact i tWhenatmbseumpor Walddfitageay ar o
Site, puts their stamp of appranddastwothgpbys o met h
the public.Therefore, it is extremely important that the audience is informed about what parts

of thedigital displays are actually reconstructed &ates/buildingdandscapes/etc. and what

is not. The app of Old Uppsala also contained seestydayobjects, including fireplaces,

furniture in houses etc. but the feature of excavating artefacts from the ground was clearly
signaling hat these partidar objects were indeedrchaeological findsand not just
decorative The accompanyingigns with text describeldow the 3D modelsverecreated by
archaeologistsThese artefactaere givenconsiderable attention during the experieacd
wereclearly exphined to be copied from original finds

Design/Color/Light

Digital displays areof course completely artificialevery detail being composed by
programmers, designers, and reviewed by a number of experts from in this case archaeology
and history.In a traditional exhibition this category of analysis assesses the design of an
exhibition, looking at for instance how the theme is communicated by choice of material and

colors. Simple exampls could be the use dhe colorred in an exhibition about China, or
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using recycled material ian exhibition about the environment. How the exhibited material is
displayed creates meaning to the visitor, which is naturally also true when the visitor
experiences digital displays. The difference is that these case sttgliastaset in virtual
museums, inside a building where these details can be analyzed effetlieetpse studies

are both set outside or at least in a digitally reconstructed environment. Even though color and
light play an important part in the perceph of t he 150006s and | ron
be discussed in chapter 4.1, where they are placed alongside other similar visudheags.
features will be included in a new category, since they are very valuable for exaanying

exhibition, tradiional and digital.

As stated in the introddion of this chapter some dfloser 6 s categories of
proven ineffective when translated for digital exhibitiodsDi s pl ay typeso6 i s
comparing different ways of displaying objects, it lcbfor instance be the use of replicas or

photos, but as thesmse studies use such a variety, combining several in VR, it is a topic
better discussed as part of other features. An example is the usemd®&ils byAugmented

History: Gamla Uppsalaversusthe premade objects purchased féinno 1500and the

potential consequence® Ex hi bi ti on styl ebd I s anot her of
normally categorize digital displays and reconstructions as contextualizing objects to their
original function, whit is obvious, but again: the digital experiences are not displaying
objects using a particular style. This is therefore an issue also included in a new category,

where the virtual environmentorsdattiegbmoatdgzed i n
4.1 New Categories

4.1.1Mood

A

The category 6éDesign/ Color/ Lightdéd would in
such ador instancewhat material the display cases are made of, are they wooden or metallic,

is the room decorated with tapestries oralteéhe walls white etc.? These litleatures will

together create an atmosphere in which the message of the exhibitiorcomghticross more
clearly(Moser201Q026). The interesting situation with a digital exhibition, suciAaso 1500

or Augmented ktory: GamlaUppsalais that everything the visitor observes is created with
purpose.There are no wallsno glasscases with objects and so forth, but still the visitor
senses 0dWgcah anblyzestheyuseentuilding and the location of it, wean

analyze the wes of text, but everything in a virtugkogramme has once been a blank slate

there is no need to compromise or adjust to a gallery or amount of space in a museum, the
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virtual space is freeUsually when designing an exhibition there phgsical parameters to
consider and negotiate withdigital technology eliminates this aspeBbth case studies

this dissertation have based their layout on archaeological fihdsdesignersknow for
examplewhere the houses were locatedd the strounding landscapes of Lulea and Old
UppsalaBut thisis what is exciting about traigital technology, the exhibitions are no longer
restricted to artefacts in cases, itnisw possible to sig into another place and explore not
only objects but entirancient communitiesThe designers have the possibility to create any
kind of atmosphere they find ampriate, including colorlight, and stylebut addingmore

complicatedaspects like: timef day/yearand weather.

Anno 1500displaysa village during he fall. The sky is grey and the roads are muddy, the
visitor experiences a coldainy afternoon Of course, theaeal physicaltemperature is not
altered by the immersion, but the visghles signal a recognized atmosmiebarren nature,
summerwith all i t & fongjganegThe people in the programme look grave and are going
about theitbusinessthe visitor understandsat this is a rough placA&dded to this setting is
the church, the reason why there is a Church Village at all, where peofleirgepublicly
punished for their crimeslhe visitor is not only observing all this, these details create a
mood a feeling emotions and affect areactually increasingly recogned as important
mediators of heritage experiend&snith 2011;Smith and Cambell 2015.

Why have the designers chosen to depict this time and place from this perspedtinet
anothe? What is gained by adding to an existing stereofiygke dark middle ages? an
interview with one of the designers it was communicated tleedypes are not easily
challenged and that this was not the aim of the exhibition. In the same interview it was made
clear that this experience would hopefully inspire new enthusiasts for local history,
particularly young people. Ithat not a perfect gportunity to create new perspectivasd
challenge old prejudic23Vhen creating a virtual grey and dark mood in the programme, it is
communicated to the visitor that this historical time was not a happy Baer.though there

might have existed smog icties, as an archaeologianalyzing Anno 1500 it is rather

unwillingly added to the large fraternity of grim past portrayals.

Augmented History: Gamla Uppsatisplays a summer day. The sky is blue and the sun is
shining. The visitor can see flowers @rgreen grass covering the landscapleere are no
people in the village, but there are traa# activity. It is a pleasant picture. Where are the
ravingand violentVikings? It has been mentiongateviouslythat the only person seen in the
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programme wasitting in the great hall, a womavho appeared to be theler of this tranquil
place There was no information about the woman on the throne, but she was intrigjdirag.

woman rule the Vikings in Old Uppsala?

The experienes are again oppositeandit is possible to conclude that the weather eimaice

of season and time afay are fundamental elements for creatinfjluential atmosphergfor

the visitor. These factorare important aspects to considenen designing an immersive
experience set outsigthe choices made by the designers have great effect on the visitor, not
only presenting an overall color schemes/stylediitngemotional connotationsonnecting

the experience witpersonal memory and associatidime designers of the case studiesehav
selected these features with their respect.

critically assesses the details of ambience and emotion.
4.1.2Presence

There was a moment during the immensof Anno 1500vhen the programme had just ended

andthere was only darknesfor some seconds | was confused of wHesas. The experience

was over, but my mind was still immersed and | was still wearing all the deSicesiow |

was caught in virtual time and the presdritis moment only lastefbr a few seconds, but |

was made aware of a void, a transitional time, where | was not in VR bgumefi b ac k i n
realityo einbhoddbet wdenwatshe 1500 06 she 2000 @@asmmel
Kulturens Hus in LuledThis phenomenon can be explained gsint he concept 61 i
which is a period of tim@sually applied to cultural passage rituals, for instance \ahigaoy

transitions into a marby undergoing a series of events or specific actions are taken
(TURNER, VW., 1977. Thistime betweerthe stating point and goails liminal, andduring a

digital experience it occurs when the usanmimersedoutin a nonactive experience.

The level of immersion and interaction calculates the level of presence, which is a useful
instrument to determine the eéftiveness of the experiencedgegurel, 2, and3). When tle

immersive experience is highiino 150Quses HTC Vive headset and hand controllers, which

place them somewhere between device based interaction and natural intesadtgince the
programmemakes use oboth wearable devices (headset, headphones and hand controllers)
ard external devices (CAVE)i| aces t he exhi bi } theouserwillfindé hi g h
him or herself in a liminal space during some point. The sense of confusion lessdreed if

this moment is anticipated by a previous notification; a suggestion could be for instance the

use of a countdown or similar sigrta alert the forthcoming end @xperiencelf however
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the immersion is lowAugmented History: Gamla Uppsaleesa touchscreen which would
categorizehe exhibition asa @evice basadlinteraction, however the touchscreen is wireless

with GPS and gyro so it does register movement (gestwiesh couldbe compared to

whole body motion interface (but is not actydhis type of technology) or a motion platform

(but it is not really this type either) however, based on the experience itself the most suitable
category is Ol ow immersiond) there is | ittl:e
because theelrel of presence remains low, even though the interaction is high

To clarify: a high level of immersion and interaction creates a high level of presehie
can be concludedf Anno 1500 A low level of immersion combined with a high level of
interacton still creates a low level of presentethis can be said oAugmented History:

Gamla Uppsala

A high level of presence does not however guarantee an increased learning expEnience.

cases studies epr esent opposites c o meearealscexagple®gr es en
opposite learning experiencdsigital technology des not automatically empower the user

with new learning possibilities, there is still much to take into considerath@m\designing a

digital displayi the devil is stillivery mwchin the details.
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5. Conclusion
What can digital archaeology offer the embodied visitor?

The case studies have shown that the embodied visitor has much to gain fiah dig
archaeology; multsensory experiences can effectively communicaliiral content ancs

this study has showstir emotionsas well Immersive technologies that display environments
including weather and seasons htheepotential toshape a perception of the displaiydked

t o t h es assaciations with éealitfhe digital exhibitionsstudiedin this dissertation use
archaeological data as the basis for their displays, but the desi@heicesof details
concerning the setting/atmosphdieas dr amati c ef f ect on the v
exhibited digital enwvonments.Digital archaeology has the potential to challenge existing
prejudice regarding thpast;the darkMiddle Agescould beome lighter without altering
archaeological content, bby seleting a digital display of springnstead of fall which the

visitor couldassociatevith more positive enioi ons. A s mal | det ai | i Kk
perception of the displayed material. Larger details can also be communicated with major
interpretational possibilitiedfor instancethe dviolent Vikingsb can beliving in a calm and

peaceful place, perhaps not governed by a bearishlmhtibfy an assertive womailt.can be

concluded that digital displays require careful considerations due to the potential
interpretations by visitors.

The objects on displagan be described as collections digitally put in their original contexts,
it is however necessary tmake the visitor aware of what objecse originaland what
objects are merely decorative. In a traditional museum exhibition it is clear to the Viattor t
the display casabemselvesre modern, but the content might be thousands of years old; in a
digital exhibition where the visitor is walking in a digitally reconstedcmilieu it is vital to
clearly statewhich objects are based on archaeologicatidi and which are not. If this
distinction is not made, there is a risk of the visitor assuming that everything in the virtual

reality is a3D model of arartefact.
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In what ways can digital archeology broaden how we learn?

Experiencebased learning, ce dut ai nment , is an extension of

indeedbroadened by digital archaeolagyhe use of immersiv&/R and AR can without
hesitation be categorized as such experiences, but should not be denied their educational
values.The case sidies have shown that engagement of the visitor can be induced by multi
sensory interaction; the potentials of VR umaihgaudio, visualsandthe sense dabuchall in
combination with narrative welcomes the creation of knowledge and visitor interjoresati

AR wasin this case studgimilar to a traditional exhibition in several features, loffiered
nonetheless a new experience engaging the visitor to walk around and exploring a place
discovering hidden treasureBhe case studies have shown that passible to maintain a
familiar style when using newechnologyand that it is also possible to createvrigpes of
narrative if that isdesired.Both digital experiences are striving to engage the visitor by

motion, which is a step away from the histolticareferred means of communication via text.

The association between digital archaeology g@agular culture provides potential, it has
capacity to raise interest mew groups when offering modern experiences; but it also has the
capacity to make oldrgups aware of new media and, hopefully, bring popular culture into

the highculture sphere and display how education can be entertaining.
How can we critically assess museum exhibitions which use immersive digital technology?

This dissertation denmstratesthat it is possible to apply critical museology on immersive
digital technology. The case studies reveal that the analysis of a digital exhdatobe
approached using the same analytical instruments as for a tradéidmbition; howevera

number ofanalyticalcategories need adjustment bef@pplication ordigital displays.This

study also demonstratedhat it is necessary to formulateew analytical categories for
optimizing a critical assessment of exhibitions using immersive digitahtdogy. These new
categories are formulated based on the experiences which the dissertation has used as
material; with high probability these categories would be increased if the material studied had

been more extensive.

Digital exhibitions which are seih museums, not virtual,an be critically assessed as
museum displays and their surrounding details can be examined as part in the creation of
knowledge.The content of the digital experience needs the addition of a nurhbetads to

successfully angke the completeexhibitiory currently some features are not covered by key
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works in museologyHowever, it is worth noting that the Digital Humanities are formulating
guidelines for their research, hopefully these guidelines s@dn be extended to inctie
visitor experiences in museums.

With all this being said, who knows where digiégathaeologyvill venture next?The outlook
is exciting and it will be a treat to participate in the development of this field. | am optimistic
that digital technologiewill continue being a helpful instrument for education, entertainment

and everything in between.
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6. Summary

This dissertation is a study of two digital exhibitionsioh use immersive technologies; the
study was <conduct e ds pérspectme vath threuasmeodl Imghlighting ithe o r 6
possibilities of digital technologies for creating a valuable learning expemdrtice pastThe
research questions focused on the difficulties of critically assessing a digital exhibition on the
basis of existing examation instrumentsurrently used in museologyhere these are
applied to traditional museum displays. The case studies present the new media which are
being introduced imuseums today: virtual realignd augmented reality; these are advertised

as oppaiunities for new experiences of the past to museum visitors and are aiming to attract a
younger publicfocusing on the technologyrhese technologies are known to the academic
field, as they are increasingly used to document, visualize and analyze avgicaalata by
archaeologists Unlike the field of public mediation, the researchers utilizing these
technologies have the benefit of regulatory guidelinvglsich have been agreed upon to
maintain the scientific rigor and transparency for those working wghadliheritage. How

can we as academics criticalyamine the digital experienosed in museum displays?

The case studies are examples of different levels of interactiorersion, and presence. The
first case study i®\nno 1500which was exhibited in Wled, Sweden as part of the jubilee
celebration of The Church Town of Gammelstad becoming a world heritage site; the digital
exhbition allows the visitoto it r a v e | b avia &high level of immersion experience

of the Church Town in virtual reajit The second case studyAsigmented History: Gamla
Uppsalawhich was exhibited in Old Uppsala, Sweden as an opportunity for visitors of the
Old Uppsala Museum to experience the ancient surroundings of the museum via low level of
immersion in augmentedalkity. For the analysis of these digital exhibitions, a key artigle
Stephanie MoseflTHE DEVIL IS IN THE DETAIL: Museum Displays and the Creation of
Knowledge provided effective analytical instruments ofcritical museology The andytical
categories included: architecture/location/setting, space, design/color/light,

subjet/message/text, layout, displaypes, exhibition style, audience and reception

Experiencing the past using immersive technologies constitutespgresbilitiesfor creating
knowledge,but also requires further analytical dimensiaghghey are to be thoroughly
examined The case studies showed that some categories used in critical museology are
ineffective when translated to digital exhibitionsuch due to the virtual setting which
eliminates physical aspeaiEexaminatiorsuch asdisplay typeéanddexhibition styled This

49



dissertatiorpresents new analytical categories which include aspects introduced by the digital
media.Thesecategories ara&moodd and gpresencéwhich take into consideration the virtual
atmosphere created by thesdmers of the digital progranand also the sensation of being

free to roam in the virtual space.

The embadlied visitor interacts withdigital displays in similar ways aguring a traditional
exhibition however when immersad a virtual setting outdoorthe visitorcan experience
additional elements created by digital weather and the choice of season set by the program
designersThesefactors contribute to not only sensational stimuli (visual, audio and motion)
but also onan emotional level due to the associations connectiagittual setting with
memoriesof said atmospher&hisis an effective instrument of communicating information
beyond archaeological data, functionmagher as an interpretation of the quality of life in the

past.

It is possible to discern a strongno@ction to the gaming industrigoth case studies used in
this dissetation have used gaming platforms as foundation for the virtual and augmented
settings.Thereare issues with the usage of ypn@ade 3D objects in an archaeological context,

it is necessary to clearly state which objects exdeed archaeological artefacts digitally
reconstructed, and those that are nidiere is otherwise a risk ofisitors accidentally
assuming that all objectsn displayare based on archaeological finds, which woldd

unfortunae were they to happen uptire same objecia afantasy game.

The resuk of this dissertation can be used within digital humanities for those working with
immersive technologies in public ediation. Although further studiesra necessary to
completdy cover all aspects of exhibition details ahé creation of knowledge in regards to
digital varieties, this study can provide couple of helpful instruments to consider when

creating a digital exhibition with archaeological content.
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6.1 Swedish Summary

Denna uppsats ar estudie av tva digitala utstallningar som brukar nedsankande teknologier;
studien utférdes genom en besoOkares perspektiv mest ayfftlyfta fram mojligheterna med
digitala teknologieri skapandet avmeningsfulla larande erfarenheter av det forflutna.
Fragestallningarnfokuserade pa utmaningarna med attigkitgranska digitala utstallningar
med utgdngspun&h att anvanda grundlaggande analytiskarktyg som nyttjas inom
museologin och appliceras pa traditionella museiutstéllnirggistudiernapresenteradet

nya mediet som introduceras pa museum idag: virtuell verklighet (VR) farsharkt
verklighet (AR); dessa marknadsfors som ett tillfétle bestkareratt uppleva det forflutna

pa ettnytt satt och riktar in sig hos en yngre malgrupp med fokus pa teknolDgissa
teknologier ar kanda inom akademin da de brukas alltmer for dokumentation, visualisering
och analys av arkeologiskt matdri Till skillnad fran publik formedhig s3 har dessa
teknologier inom forskning riktlinjer som tydliggér den vetenskapligagordsiteten och
transparensen for de som arbetar med digitalt kultutdor. kan vi dd som akademiker

kritiskt granska den digitalupplevelsersom anéands inom museiutstalliningar?

Fallstudiernar exempel pa olika nivaer avteraction nedsankning och narvarben forsta
fallstudienar Anno 1500vilken var utstalld i Luled, Sverige som en del av jubileumsfirandet
av Gammelstad Kyrkbyintrade pa listan av varldsarv; den digitaltstallningen tillater
besokaren atiresa tillbaka i tideavia en h@ niva av nedsankning i en virtuell kyrkdyen

andra fallstudien ar Augmented History: Gamla Uppsala vilken var utstélld i Gamla Uppsala,
Sverigesom ett tillfalle for besdkare av Gamla Uppsala Museum att uppleva fornlamningarna
i det narliggande omradet med hjalp av em idva av nedsankning via forstarkt verklighet.
Analysen av des digitala utstallningar har utgatt fran Stephanie Moisen® museologin
grundlaggande artikeTHE DEVIL IS IN THE DETAIL: Museum Displays and the Creation

of Knowledgesom tillgodogor effektiva analytiska verktyg inom kritisk museoldggssa
analytiska verktyg inkluderar: arkitekturgds/omgivning, rymd, formgivning/farg/ljus,

ame/budskap/text, layouskyltningstyper, utstallningsstisamt publik och mottagande.

51



Att uppleva det forflutnamed hjalp av nedsiande teknologier medfor stora mojligheter for
skapandet av kunskap, men kraver ocksa utveekkmuhlytiska inensioner om de €&
nedséankande teknologierna) skall kurinlstandigt utvarderasFallstudierna visar aihagra
kategorier inom kritisk museologi ar ineffektiva nar de oversatts till dagitastallningar,
mycket pa& grund av denrtiella miljon som eliminerar de fysiska aspekterna av utvardering
som till exempel: skyltningtyperoch utstéllningsstilDenna studie presenggrnya analytiska
kategorier vilka inkluderar aspekter introducerade av det nya digitala nieessta kategorier

ar: stamning och narvaro, vilka tar i beaktning den virtuella atmosfaren skapad av tillverkarna
ar de digitalgprogrammen; samt kanslan av frihetlathnardra sig obehindrat i den virglla

rymden.

Den forkroppsligade bestkaren interagerar med deéatfigikyltningarna pa snarlika sétt som

pa en traditionell utstéllning, démotupplevsnedsankningen envirtuell miljé utomhustill

storre utstrackning pa grund aligitalt vader och arstidDessafaktorer bidrar till fysisk
stimulering av sinnena (syn, horsel, rorelse) utan &dven pa ett kanslomassigt plan da
associationer gllan den virtuella miljon och bestkarens minnen &r oundvikDgdta ar ett
effektivt instrument fér kommunicering av information utbver den arkeologiska datan, det

fungerar snarare som en tolkniag livskvaliteten i det forflutna.

Det ar mojligt att utrona en stark koppling till spelindustrisiida fallstudierna som undersokts

i denna uppsats har anvant sig av spelplattformar som en grund for den virtuella ochtdorstark
miljon. Det finns problematik med anvandandet av fading@pta 3D-modeller i
arkeologiska kontexterdessa bor tydligt markeras for att klargora for brukaren av digital
teknik vad som ar baserat pa arkeologiska fynd och vadirsteir det.Om detta forbises

finns det en risk att besdkaren av en digital utstdllning antar att alla objekt som visas ar

arkeologiska fyndyilket skulle vara olyckligt om samma foremal patraffas i ett fargpsl.

Resultaten fran denna studie kan anvandas inom digital humachda sarskilt forpersoner

som arbetar med nedsénkande teknologier i férmedlingssammantiatage studier ar
nodvandiga for att alla aspekter ewdigital utstdinings detaljer ska inkluderasletta for att
skapa erhelt dvergripandangjlighet att skapa kunskap via digital formedling; denna studie
bidrar med tvad nya analytiska instrument att dvervaga vid formgivningen av en digital

utstallning med arkeologiskt material.

52



7. References

BARCELO, J., 2002. Virtual museums. When heritage does not €&sroc.WSC2.

BARCELO, J.A., FORTE, M. andSANDERS, D.H., 2000Virtual reality in
archaeologyArchaeoPress Oxford, UK.

BASU, P. and MACDONALD, S., 2007. Introduction: experiments in exhibition,
ethnography, art, and scienéshibition experiments,pp. :24.

BORJESSON, L., DELL'UNTO, N., HUVILAI., LARSSON, C. and LOWENBORG, D.,
2016. A Neo-Documentalist Lens for Exploring the Premises of Disciplinary Knowledge
Making. Proceedings from The Document Academy,(BL5)), pp. 123.

BOUQUET, M., 2000. Thinking and Doing Otherwise: Anthropological Them
Exhibitionary PracticeEthnos,65(2), pp. 217236.

CAMERON, F. and KENDERDINE, S., 2007. Theorizing digital cultural heritage: A critical
discourse.

CAMERON, F., 2003. Digital Futures I: Museum Collections, Digital Technologies, and the
Cultural Corstruction of KnowledgeCurator: The Museum Journad§(3), pp. 325340.

CAPUANO, N., MANGIONE, G., PIERRI, A. and SALERNO, S., 2013. ALICE: Adaptive
learning via interactive collaborative and emotional approadeehnological and Social
Environments folnteractive Learning,

CARROZZINO, M. and BERGAMASCO, M., 2010. Beyond virtual museums: Experiencing
immersive virtual reality in real museund®urnal of Cultural Heritagel1(4), pp. 452458.

CERUL O, K. A., 2015. The Embodi ed Carldl nd:
Sociology.Qualitative Sociology38(1), pp. 3338.

CHAMPION, E., 2015Critical Gaming: Interactive History and Virtual HeritagAshgate
Publishing, Ltd.

CLASSEN, C. and HOWES, D., 2006. The museum as sensescape: Western sensibilities and
indigenous artifactsSensible objects: Colonialism, museums and material cubupg. 199.

DELL'UNTO, N., LEANDER, A., FERDANI, D., DELLEPIANE, M., CALLIERI, M. and
LINDGREN, S., 2013. Digital reconstruction and visualization in archaeology:-sladg
drawn from the work of the Swedish Pompeii Projdgigital Heritage International
Congress (DigitalHeritage), 2013013, IEEE, pp. 62628.

DEMETRESCU, E. , FERDANI , D. , DELLO6UNTO, N. ,
2016. Reconstructing the original splendotithee House of Caecilius lucundus. A complete
methodology for virtual archaeology aimed at digital exhibitGIREST-SClentific
RESearch and Information Technolo{4), pp. 5166.

53



EDWARDS, E., GOSDEN, C. and PHILLIPS, R., 20@@nsible objects: cahalism,
museums and material cultuigerg.

GRAHAM, B. and SCHOFIELD, J., 201%/ho needs experts?: cour@apping cultural
heritage.Ashgate Publishing, Ltd.

HERLE, A., 2013.Exhibitions as Research: Displaying the Technologies That Make Bodies
Visible. Museum Worldsl(1), pp. 113135.

HOLTOREF, C., 2010. On the possibility of time tradalnd archaeological reviewl5, pp.
31-41.

HOLTORF, C., 2007. Can you hear me at the back? Archaeology, communication and
society.European Journal of Archaeologi((2-3), pp. 149165.

HOOPERGREENHILL, E., 2007Museums and education: Purpose, pedagogy,
performanceRoutledge.

HOOPERGREENHILL, E., 1992Museums and the Shaping of Knowledgeutledge.
HUGGETT, J., 2015. Challenging digital archaeola@pen Archaeolgy, 1(1), pp. 7985.
LEVY, P., 1998 Becoming Virtual: Reality in the Digital AgPa Capo Press, Incorporated.

MORGAN, C.L., 2009. (Re) Building Catalhdyik: Changing virtual reality in
archaeologyArchaeologies5(3), pp. 468.

MOSER, S., 2010. THE DEVILS IN THE DETAIL: Museum Displays and the Creation of
Knowledge Museum Anthropology3(1), pp. 2232.

PETERSSON, B., 201%o¢restallningar om det forflutna:  Arkeologi  och
rekonstruktionNordic Academic Press.

PIETRONI, E. and ADAMI, A., 2014. Interactinwith Virtual Reconstructions in Museums:
The Etruscanning Project.Comput.Cult.Herit.7(2), pp. 129.

PUJOL, L., 2004. Archaeology, museums and virtual reddigithum, 6, pp. E9.

REILLY, P., 1990. Towards a virtual archaeolo@pmputer Applicatins in
Archaeologyl990, Oxford: British Archaeological Reports, pp. 13®.

RUA, H. and ALVITO, P., 2011. Living the past: 3D models, virtual reality and game engines
as tools for supporting archaeology and the reconstruction of cultural hatftagasestudy

of the Roman villa of Casal de Freirlonurnal of Archaeological Sciencg3(12), pp. 3296
3308.

SMEDS, K., 2010. Vad ar museolod®?G-Kulturhistorisk tidskrift,90(2),.

SMITH, L. and CAMPBELL, G., 2015. Chapter The Elephant in the Room: Herifage.
Companion to Heritage Studiegp. 443.

54



STRATHERN, M., 2009. Using Bodies to Communicate. In: M. MCDONALD and H.
LAMBERT, eds,Social BodiesNew York: Berghahn Books, .

TURNER, V., 1977. Chapter lll: Variations on a Theme of Liminalggcular ritud, Assen:
Gorcum,, pp. 3652.

Digital sources:

http://whc.unesco.org/en/list/7201705-24)

www.v-must.com(201705-24)

https://www.sverigesmuseer.se/medlemmar/medlemsforteck2@gj7-05-24)

www.viveport.con(201705-24)

http://arkdisproject.blogspot.sef2017-05-24)

http://www.arkeloggen.se/2016/04/23{dygital-teknik-mojliggor-tidsresatill -gammelstads
kyrkstad/(201705-24)

http://www.nsd.se/nyheter/lulea/tidsmaskirstartarnardu-tar-pa-dig-glasogonen
9984582.asp¥2017+05-24)

http://www.londoncharter.ord201705-24)

http://www.raa.se/upplekulturarvet/gamlauppsalanuseum/gamlaippsalasistoria/ (2017
05-24)

Inter views:
Christer Ehgberg 201702-17
Daniel Léowenborg 20104-27

55


http://whc.unesco.org/en/list/762
http://www.v-must.com/
https://www.sverigesmuseer.se/medlemmar/medlemsforteckning/
http://www.viveport.com/
http://arkdis-project.blogspot.se/
http://www.arkeloggen.se/2016/04/23/ny-digital-teknik-mojliggor-tidsresa-till-gammelstads-kyrkstad/
http://www.arkeloggen.se/2016/04/23/ny-digital-teknik-mojliggor-tidsresa-till-gammelstads-kyrkstad/
http://www.nsd.se/nyheter/lulea/tidsmaskinen-startar-nar-du-tar-pa-dig-glasogonen-9984582.aspx
http://www.nsd.se/nyheter/lulea/tidsmaskinen-startar-nar-du-tar-pa-dig-glasogonen-9984582.aspx
http://www.londoncharter.org/
http://www.raa.se/upplev-kulturarvet/gamla-uppsala-museum/gamla-uppsalas-historia/

8. Table of Figures
Figure l:Interaction.Copyright CARROZZINO, M and BERGAMASCMé é e é é . . 12

Figure 4 HTC Vive Headset, headphones and hand controllers. Privateépboéoé é ..21

Figure 5 Front and back of brochureiAnno 1500 UNESCO World Heritage VR
Experéédéééécécecécceéeéeéeéeéeéeéecéece . 22

,,,,,,,,,,,,,

Figure6Br ochur e, fALuléée étB@ éeacrteéeaged@ é .23

""""""""

Figure7Br ochur e, @ MeAarmol30kke epecrléed édfeéeeé. 42

Figure8Br oc hur e, i Cééoéséeé é& éné éReecad & ét éyéné é é é é .25

Figure 9 Advertisement forAnno 15000n social media (Arkeoggen) ANew di
TechnologyEnal es Ti me Travel to €6aééébéedéwr7r Gammel

Figure 10:Advertisement forAnno 15000 NSD) A The ti me machine st:
the géggkbésaééecééecééecéecéececéecéecéee. 27

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

////////////////////////////////

56



57



