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ABSTRACT

One of the more interesting fields of applicaion for
augmented redity is cultura heritage. Designing
augmented redity interfaces in this domain is difficult
becaise it involves, among dher things, the seledion and
interpretation ~ of multidimensional information, the
intervention o persons from multiple disciplines and the
design d the presentation and the interaction with the user.
We present a methoddogy that takes into acourt all these
fadors and that is suppated with an innowative use of
multi media sketches.
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INTRODUCTION

An augmented redity (AR) system suppements the red
world with virtual objeds that appea to coexist with the
red ones [2]. Augmented redity has been applied to
different fields, such as medicine, military training,
entertainment, or engineaing design, but one of the
domains where it has the potential to be more useful is
cultural heritage.

The gplicaion that we ae aldressng is that of providing
the user with information while they are visiting an
archaenlogicd site or a monument, creaing a persond
"touring gude machine'. For many people visiting a
monument or an archaeologicd place ca be somewhat
disappdnting, even when acmmpanied by a tour guide.
Archaeologicd evidencefor abuilding may consist of littl e
more than a few fragments of wall foundition. For the
untrained eye it can be difficult to imagine the shape of a

redity;

building recnstructing it from these few fragments. Also,
an augmented redity system provides the user with
additional data such as architedural information o
historicd fads that are not available just looking at the
environment.

Though information on these dements can be obtained
through dfferent media, such as Web pages or TV
programs, most people likes to visit historic and
archaeologicd places in situ, combining entertainment with
cultural enlightenment. One of the main advantages of the
augmented redity paradigm for the ailtural heritage
domain comes from the fadlity to allow the mobility of the
user whil e she iswalking aroundthe historicd place

On the other hand, if we mmpare the information gven to
avisitor of an historicd placeby a human gude with that
provided by the new techndogies, we can seethat the last
is more wmplete, and also with a more dtradive format
(graphics, sounds, threedimensional images).

There dready exist prototypes of systems in which the
visitor recaves this information through a head-mourted
display or atablet [19][23].

The ned to integrate virtual and red information implies a
change in the design methoddogy and design toadls with
resped to aher types of interadive systems that has been
littl e explored. In this paper we will present a methoddogy
for designing AR interfaces for cultura heritage that is
suppated in its different phases by the use of multimedia
sketches.

The organizaion d the paper is as follows. In the first
sedion we will state the requisites of such a methoddogy
and will review the related work. Next, we will explain
why to use sketches in suppating the design. In the third
sedion, we will outline the main steps of the methoddogy
we propcse and hov are multimedia sketches used in eah
one of them. Finally, we will present our conclusions and
our plansfor the future.



2. DESIGNING AR INTERFACES FOR GUIDED TOURS
The design d AR interfaces for guided tours is a mmplex
process becaise mnsists of two kind d designs: 1) the
design d the visit: seleding the information to show,
developing its historicd interpretation, elaborating a
journey, and bulding a narrative script, and 2) the design
of the user interfaceitself (how to show the information,
what multimedia means to use, and hav the user interads
with the goplication)

Currently, there ae methoddogies to design some of these
dements sparately but nore that integrates al of them.
Mitchell and Econamou [18], discuss ®me methoddogicd
approaches. Cohen [8] and McDonrd [17], while
reviewing the role of the tour guide, discuss also the
content of the visit. In [5] Balaguer et a present the user
centered design d avisit to an archaeologicd site by using
scenarios, storyboards, and a video prototype. In the
Archeogude projed [21], the desigh was based in use
cases [1]. Grandlers et a [9] present how the location
attribute is taken into acourt in the design processand the
dialogue model.

We have been working onsuch an integrated methoddogy
and have stated in [16] the requirements we think it shoud
med. Among them, we would emphasize that this
methoddogy must take into acwourt the multiple
dimensions of the information to show (spatia, time-
dependent, social and cultural aspeds, etc.), the most
adequate gproach to link them to elaborate a narration,
and the method employed to design the gpeaance of this
information wsing the means provided by the multimedia
and the aigmented redity paradigms.

SKETCHES

Such amethoddogy must we gplied in close wllaboration
with spedalist in multiple domains, such as architeds,
archaeplogists, or experts in cultura tourism and with end
users. For communication among them and the designers,
we began using paper storyboards, but quickly we started
to use multimedia sketches.

Actudly, the cae of guided tours is a speda case of
multimedia narration. According to [3] and [13], designers
of multimedia gplicaions prefer the development of
sketches over formal notations, authoring tool or other
prototyping application ealy in the design pocess
Sketches alow us to be impredse, which is neealed in the
ealy design when na all the user requirements have been
completely gathered. It is also a fast method to have
something to chedk and refine [22].

With resped to augmented redity interfaces, there is aladk
of todls for design, particularly for ealy design. The toadl
presented in [7] covers ealy design, but it requires
programming, which makes it inappropriate for
multi disciplinary design. Other todls, such as[10] and [11],
are more oriented to devel opment.

In ou case we use sketches not only for storyboarding the
presentation, but also in the first steps of the design, to
spedfy requirements, compile ad organize the
information, and seleding and interpreting it.

Multimedia sketches aso let us e the overlapping o
computer-generated oljeds on red ones withou treding,
in the first stages of the design, the problem of pasition
detedion, which is a very desirable dharaderistic for the
design d any augmented redity applicaion, and a
particularly difficult point in the cae of AR interfaces for
guided visits.

Of the various available tods for sketching multimedia
applicaions, we seleded DEMAIS [4], mainly becaise of
its cgability for expressng dynamic behavior through
designer's ink strokes and textual anndations. Originaly
intended for sketching uwser interadion elements and
synchronizaion d time-based information dsplay, we use
them also to help designers to navigate anong the diff erent
parts of the information.

Apart from these alvantages, DEMAIS helps us to map the
multi-dimensionality of our domain (time, 3-space cultural
aspeds, historicd feaures) into the 4-dimensional world
(time, 3-space of the historicd placevisited by the user.

A METHODOLOGY SUPPORTED BY MULTIMEDIA
SKETCHES

The methoddogy took as garting pant the design d film
movies [14], which are a kind d norrinteradive
multimedia narration. Later, we dso took into acourt the
interadivity of these narration for the cae of augmented
redity andthe cae of the aultural heritage domain.

The methoddogy is divided in severa steps, that are
outlined below.

Selection and interpretation of information
It consists on cefining:

The target of the application
In this cese the objedive is more than presenting
information, but instead to transmit a awmprehension d the
culture of the visited place

The target user groups, and their requisites

The typicd users will be adltural tourists, but they could
also be students. They can also be divided in subgoups
depending on age, previous knowledge, distance between
their culture and that of the visited place and so on There
shoud be variations on the ntent, structure and
navigation for ead ore of these subgoups.

The details of the information to be transmitted

The seledion consists in determining which pdnts are
going to be visited and what information is going to be
transmitted. As it implies an interpretation o the
information, which usually means to make hypotheses from
the known fads, it must be dorein close wllaboration with
domain experts.



Thoughin this type of AR interfacethe user is alowed to
divert from the proposed path, most people prefer to be told
an itinerary (or a small set of them) and a basicdly lined
narration[12].

In this phase, we use multi media sketches mainly as a mean
of communicdion between the different persons
intervening in the design, such as experts in cultura
heritage or cultural tourism, multimedia designers, etc. and
as a mean to organize the information olfained. Figure 1
shows how an itinerary is designed, using the plane of a
building as abase to lay out the paths and to mark elements
of interest. DEMAIS layers are used to organize the
multi ple dimensions of information, and DEMAIS dynamic
behaviour elements, such as buttons, to relate dements,
ading somewhat as hyperlinks (Figure 2).

When the place has suffered changes along the history,
multidimensional diagrams (figure 3) can be used to show
these changes.
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Establishing the form of the medium

First, the hardware where the gplication will run must be
seleded: the computer platform, the type of display, the
method and cevices to deted user position, becaise many
aspeds of the design d the interface a@e dependent on
them.

Next, the type of media to be used (sound graphics,
images) for ead information element is sleded and these
information elements are designed in detail.

As the multimedia cntents have to be thorougHy
integrated with the physicd objeds that are seen by the
user, we use multimedia sketches to design the overlapping
between red and generated elements. In this case, the base
for the sketches is phaographs and \ideos of the place
(figure 4). Moreover, they can be used to seethe degree of
visibility of the red elements from ead pasition.
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Videos aso help to design the temporal aspeds of the visit,
padng the oral contents with the time it takes the user to
cover astretch of theitinerary (figure 5).

As the objedive is not only information transmisson, but
to make the user enjoy the experience of the visit,
designing through sketches alow to experiment easily and
with a low cost with dfferent design opions and even
artistic expresson forms. There is not much experience
with this type of application, so it is particularly important
to evaluate ealy the different aspeds of the design, with
the participation d end users.

Finally, elements for explicit interacion with the user can
aso be designed by using the dynamic capabilities of
Demais.
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Designing the application software.

It consists on seleding the software platform and designing
the software achitedure, the mechanism for information
personali zdion, etc.

Prototyping and evaluation

Thoughwith sketches we can experiment and evaluate the
main aspeds of the design, there ae other fadors, such as
synchronizaion and integration [20Q], that affed usability
and whose evaluation requires a working prototype and a
visit to the place

CONCLUSIONS AND FUTURE WORK

The design d augmented redity interfaces for visiting
cultural heritage places is a mmplex process becaise it
invalves baoth the design d the visit and the design d the
multimedia information presentation. It is adso a
multidisciplinary process becaise it neals the intervention
in the design d persons with dfferent badkgrounds, such
as multimedia designers, usability  spedadlists,
archaeologists or architeds.

In this paper we have presented the steps of a methoddogy
for solving these problems, and the use of dynamic
multimedia sketches in suppating the different phases of
the design, from the seledion and interpretation d cultural
information to the layout of the presentation.

In the future, we plan to use DEMAIS aso for ealy
prototyping, in order to experiment and evaluate diff erent
interadion techniques and forms of presentation.

We dso want to refine the steps of our methoddogy, and
particularly the transition from multimedia storyboards to
prodwction, that is not trivial in this case becaise
presentation must be aapted in function d the position
and pant of view of the user in ead moment.
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