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ABSTRACT

The optimal multimedia tourist guide should supptrong
personalization of all the information providedamuseum
in an effort to ensure that each visitor be allowted
accommodate and interpret the visit according sdwn
pace and interests. We claim that an interactisedan
expressing affective attitude may improve usabitifyan
interface in particular when, like in museums,
technology should not hinder the “real” experiencethis
paper, we discuss an affective interface based hen t
explicit signal of interest to guide the amount d#tails
presented about the museum exhibits.

the

We discuss an initial design, two user studies aseécond
design that is better understood by the user.
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INTRODUCTION

Museums and cultural heritage institutions recreate
environment conducive to exploring not only the ibithd
objects and works of art, but also new ideas and
experiences. A museum Vvisit is a personal expegien
encompassing both cognitive aspects, such as th
elaboration of background and new knowledge, and
emotional aspects that may include the satisfactbn
interests or the fascination with the exhibit its@®espite
the inherently stimulating environment they creatdtural
heritage institutions often fall short of succebgfu
supporting conceptual learning, inquiry-skill-buiig,
analytic experiences or follow-up activities at feowr at
school [7].

The value of multimedia for a museum mobile guide i
discussed in [4] where they present an extendedstisdy
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conducted at Modern Tate in 2002. Yet the optimal
multimedia tourist guide should support strong
personalization of all the information providedammuseum

in an effort to ensure that each visitor be allowed
accommodate and interpret the visit according o dwn
pace and interests. Simultaneously, a museum ghioald
also provide the appropriate amount of impetusotstefr
learning and self-development so as to createleeriand
more meaningful experience.

In the context of the PEACH project, we are buiddend
evaluating a number of prototypes aiming at prangdihe
visitor with a personalized experience. The evadmabf a
previous multimedia guide [1], showed that manyjecis
would have liked to access follow-up informationridg
the presentation. At the same time, this optionukhoot
cause awkward interruptions to the flow of the preation.

In [5], we discussed a prototype that exploits matically
tailored video presentations for a frescoed roonthia
Castle of Buonconsiglio in Trento. In an attempptovide
an easy-to-use interface on the small estate dDA, Rve
designed the interaction around the idea of a “wbutton,
which allows the visitors to signal their interestghe topic
being presented. This knowledge is then used bgytsiem
information on that topic. The
appropriateness of the delegation model, at leassdme
categories of visitors, was confirmed by an attitatistudy
discussed in [2].

Yet, the first evaluation against a standard-measet
interface failed to show any relevant benefit of concept
design. Think-aloud-based investigations madeeiarcthat
this was so because the visitors were misled by
interface, which did not properly conveyed the mated
metaphor. We therefore engaged in a full redesigth®
interface replacing the “wow” button with a new gét, the
“like-o-meter”. It allows visitors both to a) exm® their
degree of satisfaction with respect to the current
presentation by pressing a smiley or a sad facd, tgn

monitor the user model, in particular the system’s
hypotheses about the user’s interest on the cutoeit, by

showing the estimated degree of interest. Preliminger

the



studies conducted on a partially implemented mockup The WOW button should reflect the affect of the user

showed that the design is clearer than before,tlaaidthe
underlying conceptual model is correctly managedthsy
visitors.

We believe that an interaction based on expresdiagtive
attitude, namely letting the user express theiisfation
through the interface, may improve usability in tigalar
when, like in museums, the technology should notiéi
the “real” experience.

The Requirements for an Affective Interface with
Delegation of Control

We stipulate the following major requirements four o
affective interface based on a delegation of cdntro

interaction paradigm.

1. The system should enable the visitor to easily
express her feelings towards what the system is
presenting, without interfering with the
presentation itself, disrupting the overall
experience.

The system should be proactive and autonomous.
It should not rely on inputs from the user in order
to work properly. The role of the user should be
limited to express her feelings, in case she wants
to do so.

The system should transmit the underlying
conceptual model (i.e. delegation of control
together with the expression of interest) in an
intuitive manner, leaving the user free to focus on
the presentation and the exhibits.

In order to allow a fluent visit, the system’s
processes aimed at assessing interest, and
generating the adaptive video presentations should
be transparent to the user.

Expressing users feelings - Peach first user interf  ace
The PEACH User Interface implemented just two mgto
WOW on the upper right side of the PDA screen, and
BASTAI!(enough!) on the lower left side of the screen.

or

Fig. 1, The first design of the “I-like-it” interfa ce

whenever she is impressed by a fresco or by afgptapic
related to it. ThaBASTA!button is to be used whenever the
use is not interest by current topic. As a sidedffthis
button stops the current presentation. It is warting that,

a presentation can be stopped also by moving aveay f
the current fresco to approach another one. Thealgrart

of the screen was used to show the video presentéiee
Fig 1.)

Peach Architecture

The underlying architecture that supported theé RISACH
user interface comprised the following componersse (
Fig. 2):

» A repository of templates encoding rules for the
composition of multimedia presentations;

* an adaptive video composerthat can query the
user model(UM) component, to get user interests
[6];

* aUl manager that handles messages from and to
the mobile devices. For example, it updates the

UM about the user’s location and the buttons
pressed;

* atree-basetbpic taxonomy, which represents the
contents of the pictures at three levels of
abstraction (from the specific content to abstract
concepts such as "aristocratic leisure activities")

e a User Model component. It receives the
notification from theUl about the buttons pressed
by the user, the themes and details of presensation
delivered to her as well as her current position.
Based on this information, the UM computes the
current interest level on each topic, and propagate
it to more abstract levels according to the topics’

taxonomy.
3
=
Video
Composer \
]
PDA User

Manager Model

Fig 2. High level design architecture of PEACH I.



First user study
The first user study included a pilot on 8 usersthe

museum premises using the implemented visitor guide

Users were given a short introduction about thedeui
followed by a real visit of four of the available$cos. The
experimenter observed the users during the visithé end
of the visit the user was interviewed, in orderatsess her
impressions along four adaptive dimensions: (a)atioa
awareness (henceforibcation) — the system autonomously
starts presenting material on a given fresco wheméwe
user is in front of it. The user’s position is amed through
sensors located at the sides of each fresco. ()w-aps
(henceforthFU): Based on the number of times the WOW
button was pressed and on the current topic, tseeisy
prepares the next presentation, stopping it if BRSTA
button was pressed. (c) Content adaptation withe@sto

user interestdirfteres) based on the current state of the user 4,

interests model. (d) Content adaptation with respe¢he
history of the interaction, extending to all thedtos visited
that far. fistory).

The results of this evaluation cycle showed that uBers
did not understand the two-button interface. Inegah they
seemed to perceived the WOW button as the key eleofie
the whole interface, often using it to start théesiiaction
(not needed at all) and requesting for another.

To study users’ perception more in depth, we tesoan
action-protocol and retrospective-interview quélita
study; in particular, we targeted the expressiothefaffect

presses it, probably to get information. Clearlye t
instructions she received did not prepare her veell
face that situation.

At the end of the presentation for a given fredbe,
system delegated the continuation of the visithe t
user. This discontinuity in the conceptual model
confuses the user who, again, resorts to the WOW to
get some instructions, receiving, as a responsghean
presentation because the interest model was reedor

3. When all the content about a fresco was presented
(including extended presentations retrieved orbtmas
of the user model) the system expects the useiot@m
on. However the user doesn't know the system status
therefore s/he still awaits something to occur. iAga
the only available button is the WOW.

The BASTA! button is interpreted as a ‘stop’. The
intended meaning of “lI don't like this” is not
understood. This is also an incoherent behaviaeryi
the conceptual model, the system should not allev t
user to take any action, but simply to express her
feelings.

In other words, the WOW button is often used aast
resort’ resource, to communicate with the systemaise of
problems. This shows that the intended conceptoalemis
not clear to the subject, and that the systemfitsed too
often an incoherent/unexpected behavior. In pddicuhe
presentation should not abruptly stop but invite tiser to

through the WOW button. This technique is similar t
think-aloud; the main difference is that the useit®s not
provide her comments during the execution of tis&,thut
later on, while she and the experimenter are wadclai
video recording of her interaction [8].

The study was conducted on three users, in a room

equipped with posters of the originals frescos, auiith
sensors to detect the positions of the subject reitpect to
the frescos. The room was also equipped with twoecas
to record both users’ behavior and speech duriagvisit.
The subjects performed the visit by using the guitie
study was limited to four frescos (instead of thagioal
eleven ones). At the end of the visit, each subjeas
interviewed by the experimenter while both werechatg
the video of the visit. The interview focused ore th

subject's understanding of the WOW button. We also 2.

recorded the interview, this way providing additbn
important material for the research and design $e#mn
discuss during the post-study phase. The resultthief
study can be summarized as follows.

1. The time necessary to load the relevant informasion

the beginning of each presentation might take few
seconds. The subject gets disoriented because she
doesn't know what to expect, doesn't understand wha

(if anything) she should do. Since the WOW butten i
the only visible thing the subject could act upshe

system status, and inform the user about its eStimaf
her interests; it should skip uninteresting prestioms, and
focus on more interesting ones, or suggest to rtmveore
interesting frescos. Finally, we maintain thatheé tvisitor
does not express any feeling (i.e., if she nevesg@s any
button), she should receive a fair amount of infaion
about the museum’s exhibits.

Expressing users feelings -
affective user interface

Based on the results of the pilot study we definieel
following requirements for the new guide:

The PEACH affective user interface should clearlgl a
intuitively enable the user to express her feelings
towards the exhibits during the museum visit.

The interface should be coherent and consistent;
reflecting for all four adaptivity dimensions the
delegation of control interaction paradigm.

Redesigning PEACH

3. The interface should be proactive, in order to @voi
user disorientation.

The user interface should give visual feedbackht t
user relating its understanding of the user’s egeand

its own current status (preparing presentations for
display for example), without disturbing the user's
attention.



5. The information provided by the system must to be
structured differently. Each presentation shouldtain
an abstractthat briefly summarizes the information to
be provided in thenain part

Figure 3 displays the new PEACH affective interface

Location DimensiontJser Action: A user stops in front of a
fresco. Interface Effect: The user is shown aroifhtctory
presentation to the fresco. As long as she remnsirtbe
same location, the system plays all the presentafior all
the details of the same exhibit. Figure 4 presehts
template diagram.

Follow up DimensionThe WOW button is changed into a
slider appearing at the bottom of the PDA screee (Sg.
3). During the presentation, the visitor can expres a
scale her degree of interest: “| like it”, by mogithe slider
towards the smiley face (two degrees of liking),'lodon't
like it”, by moving the slider to the sad face twe teft (two
degrees of disliking). Those are the only User éxtti We
call this widget the “like-o-meter”. When the ussets
his/her liking about a presentation, the systematgslthe

user model and the liking is propagated along the

templates’ network.

Gennaio - Castel Stenico

Figure 3 — The new design of the PEACH “I-like-it”
interface

If the user signals some degree of "liking", thestegn
activates the main part of the presentation, they w
providing more information about the current topihe
overall goal here is to give the visitor a cleaigation that
her actions do have an effect on the presentatidrle
avoiding that she could interpret her own actiossaa
request for more information.

Conversely, the expression of disliking preventepme
explanations and even stops the presentation ia ties
visitor expresses the greatest dislike.
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introduction introguction
January April
Detail 1 L | Detail 1
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Fig. 4 — Templates’ Network (simplified).

Interest Dimension:Interest is computed in terms of
explicit or inferred liking of the content of a tptate. The
interest on a template is set when the user adjuslike-o-
meter during the actual presentation of the information
contained in the template. Then, a propagation trauéhe
templates’ network allows the system to infer thteriest on
closer templates.

The system also informs the user about its ownsassent

of her interest on the current presentation, byseténg the
like-o-meter Thus, this widget is at the same time an input
device and an output device that the system esploit
inform the visitor about the user model. This $etssthe
necessity for the users to control the User Maaiepointed
outin[3].

History Dimension The system performs another type of
content adaptation with respect to the history bé t
interaction. The Ul component keeps track of therss
visit, enabling the comparison of the current pnéssigon
with the previously seen ones. Users are free tiope a
flexible visit according to their preferences, patie,
reception capability and time. Their actions amorded in
the UM. If the user goes back to an already sesstfr, the
Ul component presents the same topics of intemesi i
different manner, e.g., by establishing comparisuwiith
other seen frescos.

Peach New Architecture
In order to support the new interface few architeadt
changes were needed.

1. We added a general structure to each templatedbase
on theabstractmain part distinction. We believe that
this new generic structure facilitates the procets
authoring the templates and that it is generic ghda



accommodate the requirement of any museum
exhibition not just for the specific exhibition &brre
Aquila.

We divided templates into different types: introtioic,
presentations of details, conclusions (which aeged
when the system does not have any more information
about a particular exhibit, the role of these teatgd is

to suggest the visitor to move to another exhiaity
follow-ups (which provide insight on general topics
they are not linked to a particular exhibit, rattieey
provide connections among different exhibits). hist
way, the whole information presented about eacyiesin
exhibit might be well structured other than adagtiv

We dropped the topic taxonomy, and we relied on the
template network to propagate the interest (sear€ig
4). Each template can be linked to others. For
example, two templates describing the same activity
(e.g. hunting) in different frescoes are connected.

The algorithm for the selection of the details’ pdates
is based on the interest as computed from the suser’
interaction with the device. The algorithm orgasize

sequence of presentations as a stack; the topics in

which the user is more interested are presentst fir
and the main information is automatically included.
The topics with a lower level of interest are presst
the end and minimal information is selected. The
introduction is instantiated when the fresco istew
the first time.

The title of the presentation is displayed closeht®
like-o-meter in order to remind the idea that the user is
expressing his/her liking about the presentatiselfit
(of course, we understand than in other settikeg, fior
example in a modern art exhibition the visitor can
reasonably express her liking about the exhibdlfits
for the future we will consider various ways of
providing information and receiving feedback along
both dimensions).

Do they understand that their expression of
liking/dislking relates to the current presentatimd
not the whole exhibit or to a specific utterance?

Do they notice the user model feedback on thedike-
meter bar, recognizing this feedback as a conseguen
of their previous expressions of liking/dislking?

Do they recognize that when the system providegmor
information this is so because of their expressibn

interest?
_ 3
Composer Network
I
PDA User
Manager Model

Fig. 5 — The new PEACH architecture

The user study consisted again in an action protaitt
retrospection. It was conducted on two users inséime
room with the panels reproducing the original fresc
exploited in the pervious user study. First, thpezimenter
presented an introduction of the museum setting and
showed a copy of the fresco used in the experinidrn,

she quickly demonstrated the functioning of thdesys

The assigned task was to signal interest during the
presentation and a slight dislike during the desiom of
the first detail. They had to be enthusiastic abthg

To have an early evaluation of the new concepts anddescription of the second detail, and to stop tleegntation
architecture, we realized a partial mockup using during the description of the third detail. Thitktallowed
Macromedia Flash. The mockup employs a hand-codedchecking the proper understanding of the ‘like-adarie

template network and a hand-coded propagation mésha
for one specific exhibit only.

Preliminary evaluation — Second user Study

In this second study, we focused on how well thersisire
able to recognize and use thHi&e-o-meter widget. In
particular, we investigated whether the like-o-mete
communicates properly its meaning:

Do the users recognize it as a scale with two mnegat
and two positive values plus a neutral position?

Do they understand that the position of the plaarel ¢
on the bar signals to the system their level ahgkor
disliking of the current presentation?

while assuring that the interaction could be hamdig our
partial mockup.

The results of this user study were quite encouorggi
showing a high degree of understanding and satisfaby
the users. The generalization of the findings toglerm
effect of the expression of liking cannot be rdijatbone at
present, given the limited possibility of interacti our
mockup allowed.

From the responses and comments of the particighets
following considerations emerged:

The participants were able to communicate their
interest to the system using correctly like-o-meter



liking/disliking about the information provided rder to
guide the system. We discussed the problems erseaht
with the first design, the process of re-design arghrtial
evaluation of the new design.

The participants recognized that the positions rd a
+2 caused more information to be provided.

The relationships between the standard (abstract) a
the in-depth presentations (content and followsugje
clear to the subjects. Given the limitations o§thinall ~ According to the tenets of User-Centered Design,wiVe
study, we cannot reliably conclude that the delegat ~ continue the process of re-design and evaluatidngus
metaphor was properly understood by the subjects,mockups and prototypes at different levels of
though this seems highly likely given the available implementation.

evidence. In parti.cular, we cqnnot relia}bly cqnelud ACKNOWLEDGMENTS

that they fully realized that their expression mierest
on a given current exhibit also affected the
presentations to come.

This work was conducted in the context of the PEACH
project funded by the Autonomous Province of Trento

. . REFERENCES
The understanding of the meaning of the moderate ajtarg 1., Nardon M., Pianesi P., Stock O., Zangana

disliking (i.e. position -1) is somewhat poorernftaat M. Using Cinematic Techniques on Mobile Devices for
of the liking. Apparently, the users come to exjiaat Cultural Tourism. In Information Technology &
the expression qf a moder_ate dIS|I!<Ing should c#mse Tourism Vol. 7 Issue 2, 2004.

system to provide less information. Indeed, in our ] ) )

current system, the expression of a moderate dislik 2. Goren-bar D., Graziola I., Pianesi F. and Zancaihro

only changes the user model and does not affect the Dimensions of Adaptivity in Mobile Systems:
current presentation. Personality and People’s Attitudes. In Proceediofjs

Intelligent User Interfaces IUI'O5 San Diego, CA.

The users did not expect that the neutral posiicthe January 2005.

like-o-metercould be selected, and expected that a )

single button press would have moved the slidenfro 3+ Kay, J. Learner controlUser Modeling and User-
1 to 1. Actually, we realized that the neutral fiosi Adapted Interaction11:111-127. 2001.

may have two distinct meanings: according to thet,fi 4. Proctor N., and Tellis C. The State of the Art in
it communicates a degree of liking which is neither Museum Handhelds in Museums and the Web 2003

positive nor negative, while according to the s€con 5 Rocchi C.. Stock O.. Zancanaro M. Kruppa M., and
meaning to the neutral position corresponds t@ia & Kriiger A. The Museum Visit: Generating Seamless

information about the user interest. Both of oueras Personalized Presentations on Multiple Devices. In
seemed to exploit the second meaning, expecting tha  proceedings ofntelligent User Interfaces 1UI 2004
only the system would be allowed to use the neutral  \1adeira. PT January 2004.

position. . .

6. Rocchi C. and Zancanaro M. Rhetorical Patterns for
Adaptive Video Documentaries.Proceedings of
Adaptive Hypermedia Conferendgindhoven, August,
2004.

7. Semper, R. and Spasojevic, M. (2002). The Eleatroni

One participant clearly noticed the feedback ofuber
model and understood that it was related to her
previous behavior. Both participants understood thi
feedback like a system initiative.

Summing up, the participants were able to propedyy
out the task with a reasonable understanding theegiual
model of the system. They both agreed that thefate is
easy to use and that their expectations about rtezeist
model were fulfilled. The real understanding of tbag-
term effects of expression of liking did not emetgdearly
due to the limitation of the mockup used. The reduaind
the -1 position may cause usability problems anely th
deserve some more investigations.

Discussion and Further Work
In this paper, we reported about the design of &ilmo
multimedia guide by which the user can expresshéis/

The columns on the last page should be of equal len

Guidebook: Using Portable Devices and a Wireless
Web-Based Network to Extend the Museum Experience.
In Proceedings of Museums and the Web Conference,
Boston, MA.

. Van Someren M. W. Think Aloud Method: A Practical

Guide to Modeling Cognitive Processes Academic$res
1994.

gth.



