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Abstract—Interactive installations for public spaces are a Such examples include “The Fire and the Mountain”

particular kind of interactive systems, the desigrwhich has been
the subject of several research studies. Sensedtplications are
becoming increasingly popular, but the human-coepirtteraction

community is still far from reaching sound, effeetilarge-scale
interactive installations for public spaces. TheSpRces project is
described in this paper as a research approachl basstudying the
role of multisensory interactivity and how it caa bffectively used
to approach people to digital, scientific conteritee design of an
entire scientific exhibition is described and tlesult was evaluated
in the real world context of a Science Centre. Qgsions bring

insight into how the human-computer interactionudtide designed
in order to maximize the overall experience.

exhibition, held in 2006 at the Civic Museum of Gmnftaly
[4] and the “Listen Reader” from Xerox PARC, andnative
and engaging reading experience installed in thliéflerent
museums over a six-month exhibition period [3].
Some researchers have devoted effort
interactive installations using mixed-reality [&), the context
of art museums. Expressing the formal aspectseobtiginal
artworks, the interactive installations allowed itaiss to
explore specific conceptual themes through theeractions.
Sometimes, researchers also exploit
approach, adding interactive elements to the dyspland

Keywords—interaction design, human-computer interaction@rtworks of the exhibition [9]. Taking great caceensure that

multimedia, multisensory installations

|. INTRODUCTION

HE use of sensor-based interactive installations,

particular installations involving infrared motiensors
as well as cameras coupled with real time videcgssing
algorithms, have been receiving considerable istet®th
from industry and academia [1, 2, 3, 5]. During design and
evaluation of interactive exhibitions, much can learned
about interaction design for public settings likege.

We describe the 6DSpaces project, as a researchambp
based on studying the role of multisensory intévégtand
how it can be effectively used to approach peopldigital,
scientific contents

the installations meld seamlessly into the setitngonsidered
very important, so that visitors don't face theenaictive
installations as a kind of “computer section” of tmuseum or
gxhibition.

Experiments on augmenting art museums with intemact
technology have also been documented. For
Terrenghi and Zimmermann [11] introduce the notidr3D
sound in headphones for an art museum, providieguder
with a contextual and spatial audio guide. Thihietogy is
an advanced version of more traditional audio guide
However, the approach still provides only an indidl and
detached experience, since no conversation is jessiile
listening to the audio. This communication approdoks not
disturb the experience of purely visual artworksyaver it

Several experiences have been conducted to stquy hwould be difficult to combine with artworks thatrdain sound

visitors experience novel interaction styles witmuseums
and science centers. Explore@Bristol, for instaneas an
interactive science museum, which was studied &dyaa six
of its exhibits according to three dimensions: Daam
Sensation, Challenge-Self Expression and Social Tle
exhibition titled a “Walk in the Wired Woods” illtmtes how
to design an engaging experience through contesitbes
media and interaction. The visitors were invitedake a walk
in which they were automatically presented withiaumbntent
appropriate to their physical location [6]. Otherteresting
studies have been performed, regarding novel ictiera
styles and schemes, applied both to leisure andatidnal
activities.
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by itself.

The use of abstraction and motion in the desigisazfal
interfaces — for which the interactive cultural #mtions are a
special case — has also been explored [10]. Pentigwseful
for our research was the concept of perceptualatiaysvhich
suggests that simple displays in motion can evagb-level
social and emotional content.

With the advent of novel technologies, particularly
multimedia projections and sensor-based instaiiatiothe
public spaces directions and the exhibition’s caltuand
artistic directions are starting to embrace nevitalignedia as
effective ways of approaching people to culturalithge, as
opposed to considering those media as a menacaditidnal
means of cultural dissemination. Our experienceyesig that
artists have the potential to provide novel, creatiises to
technology, and the opposite as well: interactiesighers and
technologists have the potential to provide artistgh
techniques which effectively enhance their portfoli

The remainder of this paper is organized as folldahe next
section describes related work with a particulapleasis on
research approaches to add interactivity to cultbesitage

into studying

an augmentative

instance,
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exhibitions and museums. Next, we briefly descsbene of
the interactive installations designed, as wellhasinteraction
styles and features employed in our exhibition. Witere on to |
describe the evaluation approach and results. d@ecti
“Conclusions and Future Work” outlines new avenuds
research for this field.

11— i
A y

I1. INTERACTION DESIGN

The Porto Moniz Science Center acted as the denadost
for the research project’s results. The

Previous exhibitions at our local Science Centerewe
unsuccessful, mainly because they were not adedaatiee
target visitors.

Since the Center's common visitors are touristS@{70
years old (Madeira Islands’ typical tourist) as lvee children
from local schools, we sketched out a user prafiegp [2]  Fig. 2 The 3D Preview for tHeevada Rangers installation, used to
composed of these two. The design goals became: thea Iteratively Design with Stakeholders.
interactive installations had to entertain andrirgdt visitors, f '
and more importantly, they had to be adequate apeéaiing
to both young and old generations - a difficult ledrge to
tackle.

The scientific endeavor begins in the underwaterthef
Madeira Island. Both children and adults can wdtng an
immersive tunnel where our research hypothesisdstadg: a
multisensory experience will dramatically improveésitors’
levels of satisfaction and bring a more enjoyabiemorable
experience. Figure 1 illustrates the 3D renderirfgttos
installation, and was part of our iterative degigacess, since
it enabled a closer, simpler discussion with albjgct

Fig. 3 The interaction with the final installation

stakeholders (these included the science centeff, sta
biologists, programmers, sound designers and szieeater
managers). Therefore, we targeted at activatingealses: 3D
vision, an appropriate audio track, fog and hapticulation
(using adequate equipment) and obviously the smegectors.
The interaction design basic idea was to put visigetting to
know what happens in those underwater “forests”.

The 6 DSpaces’ research approach is also evidettein
following installation, titled the “Levada” rangerd_evadas”
is the term for water canals built by man hundreflyears
ago, which cross the whole forest and currentlyduser
sightseeing and touristic purposes only. Again, the
installation’s goal was to immerse the visitor inecof those
canals and surprises happen in this completely>§i2réence:
the visitor can watch and interact with 3D foreistl®, feel the
water falling in the inside of tunnels (throughole walk) and
smell the typical aromas from the forest. This uidels fennel,
laurel tree, and many other species.

There are many other installations that we didesatibe
for brevity reasons and we focus the remaininghefgaper on
the evaluation of these two, so as to obtain aebetisight
regarding the impact of the multisensory instadlasi on the
visitors’ overall impression of the experience.

I1l.  EVALUATION

In this section we will briefly present the resuitem our
observations in terms of the quality of the experéeprovided
by the installations. Although there are literaliyndreds of
different methods to evaluate this type of intamactwe noted
that the mere observation and direct inquiry torsisgere
sufficient to gain valuable insight. The goal wasassess the
perceived satisfaction level of the experience/itmiaely.

Fig. 1 The 3D Preview for thenderwater Forest, used to Iteratively
Design with Stakeholders
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In the 6DSpaces research project, our team buierae

of 50 testers was defined. At the end, 95% was wvepyessed

pilot installations in order to evaluate and coneptite users’ with the installation itself and the positive reksrwere

reactions to several human-computer interactiontwis. In
experiment (a), users were confronted with two edéht
installations that had the same essential go#&nlito the birds
of the forest, feeling immersed and learning atloatspecies.

In installation number one,
projection where simply pointing left or right coolied a 360°
forest view towards one side or another, making lifrds
appear. In installation number two, the same users invited
to a closed dark room, without any visual referenead
started to listen to the sounds of the birds amestothrough a
synthesized 3d sound surround system. Note thamydoyed
a between subjects experiment design, but took cdre
randomizing the order of presentatidh= 34).

Although users enjoyed the interaction style irtahiation
number one, several of them commented that it Wffisult to
use at first glance and to gain the initiative pdnd interact
with the whole installation.

The vast majority (82%) responded that they pretkthe
second installation, stating that they felt likel&transported”
to the forest and that without seeing anything.y ticeuld
actually imagine easily the birds and the foresthgmselves.
They were surprised by the simplicity of the systamd stated
in general that everyone, regardless their agesitsiity or
literacy, would enjoy it (except the ones who feltiee dark).

In another experience, users where faced with twiles
installations. Number one consisted on a largeopdaection
that was controlled by the users movements, ifethey
walked right or left, a sea creature would followerm. The
second installation was again perceived as beinghmuoore
immersive. Users would enter a tunnel with videggrtions
on both sides, as well as top and bottom, thusatiog an
underwater subworld. To enhance the experiences again
surround sound was used, coupled with two scemijgegDrs
which were placed to recreate a sea breeze smadtakttion
on this installation was minimal. The animationscoéatures
swimming were played once a user was detected.

distributed the following way:

95% highlighted the 365° videoprojections - "itIhgguts

you underwater!";
users had a multimedia 92% thought that the scent projectors really enbdrtbe

overall experience;
62% highlighted the kinect-based interaction (40%
considered "interesting" and 8% didn't detecteallat

From the previous tests, we concluded that humanpater
interaction techniques in public spaces’ exhibiégeds to be
carefully devised in order to make it work easiyithout
much effort from users and embedded in true sealsori
immersive spaces, that will surely make visitormedack. In
the next section we will sum up the details of camclusions.

IV. CONCLUSION

The recent years of human-computer interactionarebe
have been shaped by exciting advances in multiktouc
technology, and gesture-based control of digitahteots,
either by direct manipulation or using infrared esas or
sensor systems — as proven by, e.g. the recentaiitpwf the
Kinect box. Although these advances are regardeteayy
useful and conveying a high-tech “cool” componein, truth
is that they are not completely easy to understgrasp and
manipulate by all users. This depends greatly @ntérget
audience, including factors such as age, mood,ntéaby
literacy level, and others. Sometimes this caubes entire
experience to become frustrating, as technologsésl per se
and not as an effective means of bringing a menterab
interactive experience that public spaces shoudige.

If these technological advances are ideas for emihgn
electronic devices — such as the iPhone — wherg dbbve
actual usage and task problems for their usersstileaario
regarding large-scale interactive multimedia idatains
shows too often the opposite result.

Once again, most users (73%) preferred the secondpyring the development and the analysis of thiskstion,

experience, commenting that the immersive ambiest much
more interesting and real and it that really markadir
memory. Although direct interaction was nonexistethiey
stated that simply being in a 360° simulated anibieas
enough per itself to enjoy themselves. The scerdggeqors
enhancement largely contributed for the populadfythis
experience.

Regarding the first experience, users found it juand easy
to use and understand the interaction itself bueweoverall
impressed.

Taking into account this feedback, our team themhioned
these two installations in one unique interactié®°3tunnel,
featuring surround sound, multimedia projectionsengs
projectors and interactivity based on user's mowver(left or
right, the creature would follow the user usingiad€t camera
for this job). To make the experience valid, a draew group

we have learned a lot about interaction designniaseums
and science centers. Important conclusions ab@agsng and
learning and how they should be coupled are bedaghed.
Motivation is an issue that is hard to measureoin-controlled
environments, and almost impossible to quantifyueately.
However, it is easily observable. We are curregtiyhering
statistical data in order to better support oureobational
conclusions and to find even more information abthe
learning and enjoying experience of the visitory @ge,
gender and other significant parameters).

Our experience with the 6DSpaces project demoestithat
what clearly matters is delivering a memorable eepee
when visiting public spaces such as science cerdger
museums. That cannot be accomplished by usingsim&u
technology or anything requiring inputs from theeusOn the
contrary, our observation and evaluation suggess the
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simpler and straightforward the interaction is, bwetter is the
experience. However, this conclusion is only vélithe entire
experience is sufficiently immersive and stimulgtito all

senses. That was the main rationale for this ptoyeltere we
installed a new interactive experience at the I&ato Moniz
Science Center, which has acted as the case studguf

research project.

The evaluation demonstrated that the mere pladirsgent
projectors in the spaces that are also visually aodio
recreated can improve a positive visitors’ reactionfact, if
the visitor is “transported” to a 360-degree reticeaof a
certain space or environment (the Madeira Islaral s=mpe
and the Laurissilva forest, in our case study),hapg the
technology but putting no effort on the visitor esidhen the
global experience is
interaction achieves its ideal “fusion point” beame the
different senses. The “computer part” is not pemegias
something industrial or mechanic but instead asesioimg that
appears completely natural from the visitor's pecipe,
since there is no direct contact with it — contyatb what
happens using large multi-touch displays or gedbased
interactive installations.
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