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Abstract. Augmented Reality (AR) technology is one of the fastest growing areas
in the computing field and it has pervaded many applications inmi&et
including museums. However, thers a need fora survey exploring the
effectivenes ofaugmented reality ascammunicatioomediumin museums. This
paper reviews the development of Augmented Reality as a mass communication
[1] tool in museumsWe introducea communication model whiclwould work as

a roadmap builitig AR guidance system with ensuring this system will be a
successful method of communication with usBesidesye proposa novel way

to enhance theisitorsGxperiencend learnindyy combiring AR with gamesin
museums
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1. Introducti on

Augmented RealitfAR) wasintroducedto the heritage sectam the last decade as a
technologythat has the potential to assist visitors inside museuf2$ [4]. As the
technology kept evolvingacoustical tools were combined with AR tools to enhance
visualisation especially iarchaeology andultural heritagesites[3]. LIFEPLUS in
2003 was considered a good example of tA®R development that occurred to be
capitalized in indoor and outdoor guided toursttural sites and museurfd. In the
following year, the augmented visualisation using the technology of mixed rigglity
engagedisitors by immersing them in a virtual world and stimimngtthem for long
discussions after the visit. Another system in 2004 nakrR@dO [6] enricted the
interaction in museumand offer the chase to use AR otside museums as well

Mobile multimedia guid®n handheld devices started to apped#tely with some
revolutionary featuresspeciallyused in museums aradiltural heritage sitesA good
example was in 20077] when the level of interactiodecame higheand the
geolocalisation prospectsecameaccessiblevia mobile devices In 2008 Damala,
Cubaud [8prgued that the multimedia guided system wifiictctionsby AR techniques
could be altered by the experience gained from museum visitors by observing and
monitoring the visiting patterns and the redahe communications including pre and
postvisit [9]. In 201Q Naemura, Kakehi [9built aninclusivesystem thatould create
augmentation using optical displays without mediums, navigations systemivansk
waysto let visitors express their feelingad a chance farisitors to contributén order
to develop the system.

Based on the literature, this paper proposes communication models that can be
applied to multimedia guiding systems, whigseaugmented realittechnologiesThe



last section introducddeas forcombining serious gamegth AR in museums in order
to engage andéducate visidrs about the history and culture of ancient Egypt

2. Communication Mix and the ONoiseO concept

In this sectionwe discuss the position &R guiding tools in HooperGreenhill [1]
communication categorie¥heymight be consideredsairect communication or mass
communication. HooperGreenhilDsommunication mix is akey conceptin museums
settingsasit captures a wide variety shuseumcommunicatiormethods which has
shifted over the decadesmdexploits thar benefits

Figure 1 demonstrates tikemmunicatiorprocesssthatinvolve all parties ofthe
communicationn AR methods. The model starts with the sender which could be the
person whas responsible to prepare the content that needed to be delivered. That person
might beanarchaeologist aacurator oratour guide nthe contexof heritage museums.
This personcarefully delives the information and interpretations which could be
textual, visual or auditoryin addition to that, this pson should construct a coherent
scenaridfor the whole visit based on a sensible rathi@t he suggestsFurthermorea
part of the senderOs role is to galeof the sufficent information needed for the
augmentedeality developer/designer. The ra&AR developer/designer i® choose
the mostsuitabledevices, whichdo notburden or distractisitors during thetour, and
to encode the message amsure that the technology atwbls are reliableéo deliver
the narrativesassociated withthe exhibitedobjects and collectiopstaking user
experiencénto considerationThe Internet/Servers are chnaah through whichhe data
is conveyedThis project focuses aecollaboratiorbetween thearchaeologist/curator
and the AR developer.
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Fig. 1. The communication model of Augmented Reality guided tools in museums settings

ONoise® defined asany internal or externalsource that may interrupt the
communicationor confuse the receivgd0]. External noise could occdor various
reasons for instances overcrowded museunwhen visitors usethe AR guide,
insufficiert lighting especiallywhen thesystemis based orvisual tracking Internal
noises could relate tdunctionality, usability of the system awther aspects.

In Figure 2we categorizenternal noisg¢hatuses may experience durintpeir tour
in museumausing AR guide Internal noise may occur due t@acking technologies,
interaction and Ul, andisplay techniquesSensorbased tackingis very sensitiveto
noise.lt maybe disturbed bynambient magnetic field/ision based tracking can be
featurebased or moddbased. Featurbased trackingould be a problematic if the
markeris occluded Modetbased tracking might be a problem if the 3D maséhck
of distinguished edges or poor texturémally, hybrid tracking is a combination of
several sensing technologiesluding the visiorbased tracking. Regarding the vision
based tracking,here are some possibilities of low speefdthe tracking process
Moreover, the outlines coulde happered and thespeedy motiongnight losethe
trackingprocessand the attempts to recover will take considerable [itip
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Fig. 2. Internal noise could occur from a structure of Augmented Reality technologies and devices

The second categonf internal noisds due toAR interactionanduser interfaces.
They consisof tangible AR collaborative ARandhybrid AR. Regarding th©ingible
ARQit is difficult to determine the state of the computerized traisassociated with
the physical toold12]. Besides using a marleress tracking techniquwithout the
clarity of the textures, the system will fail to procgéd]. @ollaborative ARDit could
causeinternal noise if people would likdo be more independent during the tour.
Moreover, if themuseum is crowdedhis methodwill be not work successfully
(lybrid AROthese interfaces could be compléthe user in a situation that needed
deal withall of these functions togethe3ometimesthe sophisticated design might be
hard tobeuseal [14] and the user will not be satisfl eventually.

The third category is ODisplay techniquesO, which consisted-ttir0Gge HMDO,
OProjectioBased displaysO, and OHandheld devigesthrough Head Mounted
Displays (HMD): The VSTHMD that State, Keller [15]and their team createdvas
having avery sophisticated desighhe devicesverein a need of feedbacdkat obtained
from users who wear ih orderto identify the satisfactory leveRegarding thedead
mounted projection displaythe light in HMPD needs to go through manyiogtvhich
can occur a reduction in the brightness of the image. Moreover, this paper assumes that
it might not be convenient to the end us@oncerning theRdojectionBased Displays
(HMD)Othese devices do not support grévilege of mobility to guideon the walk.
Regarding theHandheld devicé8the drawbacks of these devica® allocated ithe
AR interfaces which designddr these devices are having small screens with small
keypads Comparing to HMDsthe images that are displayed tme screenand
generated by processoase not in high quality[14]. In addition, holding handheld
devices and pointing the camet@ targetswith lifting arms upmight consides a
constraint for most of the people. Therefore, if this paper takes the account of human
factorsthesedevices are fatigue and not helpful enough for long visits inside museums.

3. The OFeedbackO Factor

Feedbackis consideredne of the significant faots in the communication method.
Besides, thenessage itselfvill be changeq1]. What usually differentiate the mass
communication methods and the direct communication methods is feedback.

Figure 3 depicting #owchart ofthedeveloped communication model based on current
AR guiding systemaftertaking the account of the feedback factor.
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Fig. 3. The feedback channel in AR systems as a communication method

In this flowchart the augmentedreality becamethe second medium in theodel
after theartefactswerethe first mediumThus the curators creatthe targeted content
and the role of thAR developer/designés toencode and transmit the message towards
the channel othe museum which contairnthe exhibitedartefactsand the AR guided
system.Then the isitorsD mission is tdecode the messagtmat conveyed from the
exhibited objects and AR system. Feedback channel comprises of three ways of getting
feedback from visitors; The first \ay follows the research methedvhich could be
surveyirg [16] , interviews or re®rding their facial expressiongerbal and notverbal
reactions along the visit. The previous way is considered an intentional surveying and
visitors are aware of the feedback process and tiaycontributein it. The next
following feedback proceghatintroduced in communication procdss part of PID.
research conducting at this moment. This method extracts feeflbackisitors by the
system statisticdn other wordsif the visitor points higleviceOsamerato run AR
guided systenn orderto reveal the information, mumericcounter in the system will
count the time that visitor consumeéThe time calculatechighlightsthe level of the
visitorOs engaging ahdw much the visitor was interestedtitis object in particular.
The third method of receiving feedbacks from visitsrthe world of OSocial MediaO.
This could be done by exploiting social media websites and attaching the AR system
with social media websitg9)].

4, Gamification

This section madéo emphasise the concept of considering AR a vital medium in
museums especially if AR in a combination with gamification techniques in one
application.Gamification is definedas Otheadoption of game technology and game
design methodsutside of the games indusfielgason [17] Gamificationhas been
utilized and exploited inariousdomainsincludingthe museunsector{18].

The dynamics of gaming are built on the human desires; moreover, theygte
bethe reasoswhichinfluence theplayeOdehaviour. These mechanics are synthdsise
by McCurdy [19]including reward, status, achievement, selkpression, competition
and altruism.There ae some studies combine AR wittargification for various
purposeq20]. However,Rubino [16]built an AR mobile applicatiorthat can engage



visitorson-site The combinatiorof AR and gamificatiomot only served the previsu
purposes but it could suppattracting visitorsn external world21].

The current research is working on adding the games elements in oediecate
visitorsthe history and the culture of ancient Egyptiine gamé&Horusfill take place
in the context of ancient Egypt aitdwvill be applied in the Egyptian museum in Cairo
The content of the game deployisdelling and educatinghe Egyptian story odeities
Osiris, Seth and IsisThe image depicteth Fig. 4 representsSeth,the chaotic and
violated godwith enemies are trying to attach visitors and his dogs. The principles of
defeding the evils after knowing the story will haa good influence on visitors.

Simply, the augmented reality game will be registered in a specific location in the
museumThis registration on the floor is created in orderdoognize the fixed tags in
the wide hall of theEgyptianmuseum The scenad of this game is to start with a
narrativeof the Egyptian superstitious story with2® graphicsvideo. Followed by
starting the actual game and the player will take the avatar of kdnigh represents
the hero who has good principl&he monsters ohts game are the god SEWho is
flying and some scary dogs runniag the ground. The player is supposed to shot the
evil monsters and get the highest scores. The player has the opportunity to post this
results on social media website to obtain the sehsehievement. After playing this
immersive and engaging game, this research expects the player might learn that story
and get distinguished experience in the context of Egyptian culture.
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Fig. 4. The OHorus® gameckup(Museumimagesource: Google maps)

5. Conclusions

This paper emphasises on the mshiapes of ONoiseO that can occur in the equation of
the communication method runs R guided systems in musesnlLikewise, this
research paper emphasises the importance of the feedback factor iARthe
communication model and revealed new approaches to follow in order to enhance the
existed AR guidd systemsMoreover, this papegivesan example of using AR in a
combination with gamification technique the Egyptian museum in Cairo.
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