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Abstract

When enjoying art pieces within a cultural setting, there are lots of interesting aspects to discuss about them. First,
there is a general knowledge about art history involved, further specific technical knowledge about one art exhibit;
moreover there might be interpretational values that can best be discussed from personal points of view. The best
way to do this is to map different points of view on different characters and let them have a conversation about the
topic. Intuitive and easy to use interaction techniques in Mixed Reality enable the visitor to explore the art work
in depth by using physical devices and gestures recognition.

This paper presents the results of the real validation and assessment of a generic platform for the creation of
interactive art experience in Mixed Reality. This Workshop was part of the art-E-fact project- a collaborative
project funded by the EU- in which it serves as an experimental platform for understanding how artists and
authors want to create these new kinds of "Digital Stories".

Categories and Subject Descriptgscording to ACM CCS) D.2 [Software engineering]: H.5 [Information inter-
faces and presentation]: J.5 [Arts and Humanities]:

1. Introduction In recent years, social researchers have learned that hu-
man mind prefers stories because knowledge is contextual-
Individuals and communities have used storytelling to de- ized, situated and enmeshed in webs of meaning. The most
scribe a wide variety of ideas and practices. The power of common conception of story is a linear sequence of scenes,
storytelling as a learning technique lies on the exchange of like a book or a movie. However, people have always used
tacit knowledge between people, when stories and personalnonlinear techniques to engage the audience in the story.
experiences are told in a narrative format. A storyteller, more Most recently, Information and Communication Technolo-
than just reading a text, uses the voice, the facial expression, gies have provided new tools for innovative ways of gener-
and appropriate gesticulations and posture in order to convey ating nonlinear stories using and integrating all types of me-
the ambience and the content of the st@®RP03. dia in order to build a new communication idea: the story.
Actually, the power of storytelling comes from creating an
Thus, storytelling requires not only narrating a text in a engagement or dialog with the audience.
compelling way, but also involves understanding the audi-
ence, reacting to it and even adapting the story and the way The art-E-fact Generic Platform presented in this paper
the story is told to the audience. Real human storytellers do has been designed to create interactive stories by artists and
not always tell the story in the same way. They observe their authors, and to show them in art exhibits. These stories pro-
"audience" and adapt the way they are telling the story to vide participants in these exhibitions with information about
better respond to their reactions. This means that the story- the art pieces shown. Interaction in this project means that,
teller gets feedback from the audience and uses this feedbackbesides all the things that the artist must define for a linear
to shape the story the way it should be told at that particular story, he/she has to define the way the story flows regarding
moment. to the actions and reactions of the participants.
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The first sections of the paper present related work con- Reality that allows artists to create artistic expressions in an
cerning authoring tools and digital storytelling, and a brief original way within a cultural context between the virtual
introduction to the art-E-fact project. Section 4 presents the and the physical reality. The main objectives of the art-E-
requirements of the artists concerning the Authoring Tool, fact project are:
meanwhile the following three sections explain in depth the
components of the tool. Finally, the evaluation process of the © to develop a Generic Platform for Interactive Storytelling
Authoring Tool during a project Workshop is described and in Mixed Reality that allows artists to create artistic ex-

some final conclusions and future work are listed. pressions in an original way, within a cultural context be-
tween the virtual and the physical reality,

e to use the platform to actually build a compelling Mixed

2. Related work Reality installation that facilitates the access to a knowl-
edge base of inspirational material of art history,

e to involve artists and the analysis of artistic methods,
on from the beginning of the project through all project
phases, as well as

e to create a showcase within an interdisciplinary team that
can be used for the evaluation of artistic methods, as well

Multimedia authoring can be used to create anything from
simple slide shows to full-blown games and interactive ap-
plications. Many implemented projects have dealt with au-
thoring multimedia files. For instance, DINAH is an author-
ing tool used for the creation of interactive narrativéB2]

that dynamically selects the most appropriate small story S o
clips from a relational database and prompts the user to play &S for the diffusion and exploitation of the results, lead-
the role of the avatar, thus building the story. Another exam- N9 to more accessible tools for artistic expression in the
ple could be MPEG-PrdjKRS01], a software dedicated to future.

authoring 2D multimedia compliant with the latest MPEG-4

P Artists can create a Mixed Reality exhibit by using the
systems specifications.

Generic Platform to shape a specific instance of expression
Although 2D and 3D authoring environments have been (Figurel). They make choices of specific interaction devices
one of the most intensively explored topics in desktop and and physical props to be used for anthropomorphic interac-
Virtual Reality interfaces, there are far fewer attempts to tions, as well as corresponding interaction metaphors; they
develop authoring interfaces for Mixed Reality. The Tiles define dialogues with a degree of autonomy and behaviour
system PTB*01] provides users with different interaction  of virtual characters, and they create multimedia elements to

techniques so that they can manipulate virtual objects us- be accessed during run-time.

ing the same input devices they use in the physical world-

their two hands. Moreover, the European funded project

AMIRE [GHP*02] has defined and implemented a software e o

system that allows content experts to easily design and im- : e

plement Mixed Reality applications.

Concerning non-linear interactive storytelling, research
has developed in a spectacular fashion over the last few
years, due to the growing interest in its potential applica-
tions in training or entertainment. Schneider etSBH03
have developed a Story engine as a part of a storytelling sys-
tem that has been evaluated within an edutainment applica-
tion during a real city tour. On the other hand, the Virtual
Theatre projectfiR99 aims at providing a multimedia en-  rjqre 1: Generic platform (black, including authoring in-
vironment in which users can play all of the creative roles terfaces) to be used by the artists who create an exhibit

associated with producing and performing plays and stories (grey), which is an interactive storytelling application in
in an improvisational theatre company. Mixed Reality.
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Finally, there are also commercial packages that offer
some storytelling approaches, such as Virtools Software for
the implementation of 3D interactive applications for indus- The Mixed Reality Generic Platform for Interactive Story-
try and games, or EON-Reality for the creation of 3D models  telling serves as an experimental platform allowing authors
for different sectors such as automotive, defence or learning. with artistic or humanistic backgrounds to make design deci-
sions that go beyond the state-of-the-art in creation systems
of digital media. In summary, it is possible for artists to in-
clude anthropomorphic interactions such as gestures, body
The aim of the art-E-fact project (IST-2001-37924) is to cre- poses into their design of Mixed Realities, and to direct life-
ate a Generic Platform for Interactive Storytelling in Mixed like avatars in order to act.

3. The art-E-fact project
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4. Evaluation methodology °

Two main validation activities have been envisioned and ac-
complished during the project lifespan: Workshops and Ex-
hibitions. Targeted to different audiences, they have pro-
vided the proper and complete coverage of all evaluation as-

pects to be considered. R

Workshops have been devoted to support and guide the
refinement of the Generic Platform development according
to participants’ (i.e. artists) feedback. As mentioned above,
the Authoring Tool has a relevant role within the project,
since artists and content generators used this component of
the system in order to build suitable interactive dialogues

Usability. Closely related to the previous parameter is the
usability of the Platform. However, while the previous pa-
rameter is more related to the purpose addressed by the
Generic Platform, such as the way the platform fulfils
tasks, usability deals with the impact of the user interfaces
on the acceptance of the user.

Marketability. It is obvious that product marketability is
more properly addressed by SWOT Analysis and Ex-
ploitation and Business Plans. What was analysed by the
questionnaire was the general idea of acceptability of such
a system.

addressed to the final interaction with the Physical Setup. ~ 4-3. Questionnaires

Exhibitions played a key role in the framework of project User questionnaires have been developed addressing the
dissemination, since they offered the 'prove’ of the achieved most relevant factors that can affect the take-up of the
results and tested effectively how successful these achieve-Generic Platform in the pilot scenario. Due to the particu-
ments have been. As a matter of fact, the term exhibition lar scenario and the two different types of events foreseen
is not completely correct since the main objective is to pro- (the Open Day Exhibition and the Workshop), some adjust-
vide demos in cultural environments such as museums and ments to the questionnaires have been performed in terms of
art galleries. their length and the target audience.

e Artists and authors versus visitors. According to the event

4.1. Target groups

Different target groups have been defined and set up for the
events in terms of contents being displayed, the location and
the interaction metaphors.

As it has been previously mentioned, two main valida- °

tion activities have been devised and accomplished during
the project lifespan related to two main tools: the Author-
ing Tool [LELMO1]and the Run Time Environment with the
Physical Setup. Therefore, two were the main target groups ®
during the events: cultural organizations and content gener-
ators, and general visitors.

4.2. Validation parameters

The validation parameters have been selected in order to gain
the most relevant information during the events. The accept-

type, different target groups have been addressed. While
Workshops have been organised in order to invite the com-
munity of artists and content generators to test the Author-
ing Tool, Exhibitions have been thought to collect visi-
tors’ feedback.

Multilingual versioning. In order to meet the possible lan-
guage issue, multilingual versions of the questionnaires
have been set up. Therefore, specific monolingual ver-
sions (Spanish, Basque and English) have been produced.
Schema. The questionnaire has been designed consider-
ing different topics related to several validation parame-
ters. Most of the questions have been designed according
to a Likert scale with values from 1 to 7, or from 1 to 3.

In particular, the neutral answer has been deleted in or-
der to force the testers to provide a positive or a negative
feedback.

Two main models of questionnaires have been developed

ability of the general approach of the art-E-fact project, the and implemented.

fulfilment of the objectives and the interaction metaphors
have been identified as key parameters to measure the overall
system performance from the point of view of the user.

The validation parameters were divided into four major
sections, which tried to assess the following aspects:

*
e Usefulness. This parameter measures the system effi-
ciency in terms of the achievement of the objectives.
e Easy to use. This parameter measures the easiness of the
system to accomplish the required tasks from the user. The
use of the system should not depend on the knowledge

The general model. It considers all the aspects related to
the evaluation of the Generic Platform. Therefore, it has
been divided into different sections, such as usability and
look and feel, technical issues, devised market exploita-
tion and socio-demographic data.

Short version. This version of the questionnaire is more
representative for a hands-on showcase which is closely
related to an Exhibition event approach and follows this
model: look and feel survey, and socio-demographic data

As far as evaluation procedures are concerned, informa-

of the internal structure and architecture of the Platform. tion about the objectives of the project was given to the user
This statement has to be true for both target user groups: groups before the testing session. In particular, emphasis has

artists and content generators, and the general public.
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and content generators during the Workshops, and the inter- Master of Arts in Euroculture at Deusto University Work-
action metaphors of the Physical Setup for the visitors during shop, and R and D centres, companies and associations Ex-
the Exhibitions. hibition.

The first and the last sessions had more or less the same
5 Definition of the event in San Sebastian fsc():rr:r‘;ﬁ;f presentation, while the rest followed a common

The Second Workshop and the Open Day Exhibition of the

art-E-fact project took place in the Technological Park of I

San Sebastian in November 2004. The main objective of 5.1. Open Day Exhibition of the Technology Park
the event was the validation and evaluation of the Generic The Open Day Exhibition of the Technology Park is a
Platform to gain feedback from users for further strategies big annual event that aims at presenting innovative results
concerning future dissemination of the results. The Generic and technologies developed by the companies settled in the
Platform is composed of two main tools: the Authoring Tool Technology Park. About 2000 people came to the event and
and the Run Time Environment with the Physical Setup. nearly 60 of them interacted with the art-E-fact Physical
These two tools were demonstrated separately to allow a bet- Setup. The visit was organised in groups of no more than ten
ter feedback on each of them. people. Each visit lasted for half an hour with the following

schedule.
The Authoring Tool was installed in three different com-

puters in order to allow three pairs of users to work at the
same time. The main objective of the session was the as-
sessment of the usability of the Authoring Tool by content
generators, artists and media designers. Therefore, experts
were able to write simple stories that were visualized later
on the Physical Setup.

The Physical Setup included different interaction devices,
such as physical props or pointing recognition. Stories about
different artworks from the Guardi collection or byzantine
icons were presented on a plasma screen. Different avatars
explained some of the most important features of these art-
works to visitors, who were able to interact with them.

Figure 3: General view of the Open Day Exhibition.

Each visit began with a brief description of the project by
the personnel from VICOMTech. After the presentation, vis-
itors had the opportunity to freely interact with the Physical
Setup. After experiencing the gesture recognition system or
the storytelling of the avatars, visitors filled out a brief ques-
tionnaire and gave an oral feedback to the evaluation team.
Both the presentation and the questionnaires were written in
Spanish and Basque in order to gain a better feedback from
the general public.

Figure 2: Description of the Physical Setup.
Figure 4: Users interacting with the art-E-fact Generic Plat-
form.

As it has been previously mentioned, the Second Work-
shop and the Open Day Exhibition of the art-E-fact project
took place in the Technological Park of San Sebastian in
November 2004. The event was structured into five sessions:
Open Day Exhibition of the Technology Park, Cultural op- Six people from different cultural institutions and companies
erators Workshop, artists and content generators Workshop, from the Basque Country took part on a morning session

5.2. Workshop with Cultural operators

(© The Eurographics Association 2005.
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specially focused on the applicability of the Physical Setup
to museums and exhibitions. The planned schedule was a
little bit different and more oriented to the market opportu-
nities of the Physical Setup.

The initial explanation of the project was a little bit longer.
For an hour, the participants were able to know all the fea-
tures of the Physical Setup and interact with the devices. Af-
terwards, questionnaires were filled out and other questions
were asked in order to gain information using the concept of
focus groups.

5.3. Workshop with artists and content generators

Six artists and content generators took part in the presenta-
tion of the project with the main aim of gathering feedback
about the Authoring Tool. After a general overview of the
project, there was a more detailed explanation about the Au-
thoring Tool and its components. Artists had about one hour
and a half to work in pairs in order to build simple stories on
the basis of the explanation of the user manual. Afterwards,
the stories were visualized in the Physical Setup.

Figure 5: Content generators assessing the Authoring Tool.

5.4. Workshop with students from the Masters of Arts
in Euroculture at Deusto University

A special session was devoted to future cultural experts.
Therefore, twelve students from the European Masters of
Arts were invited to a special session. The schema of this
session was the same as the one for the cultural organiza-
tions.

5.5. Exhibition for Research Centres, companies and
other associations

Finally, small sessions were planned with technical experts

Usability Analysis of Novel Environments for Interacting with Cultural Heritage

main objective was the dissemination of the project and its
results; as well as to get a feedback from the technologi-
cal community. The schema of the presentation was nearly a
copy of the one for the Open Day, with a brief presentation,
a free time to interaction and a final questionnaire.

6. Evaluation results of San Sebastian event

The evaluation framework comprised two different but com-
plementary methods. At a quantitative level, the evaluation
was based on a questionnaire in order to determine the us-
ability of the platform by content generators and the degree
of acceptance of the Physical Setup by general public. From
a qualitative point of view, there were several focus groups
and in-depth interviews with experts from various sectors.

The quantitative evaluation has been based on the results
of 97 questionnaires. All the questionnaires have been pre-
sented and distributed in printed copies. Once all the data
have been collected, they have been processed by statistical
analysis tools and then data mining has been performed.

6.1. Analysis of the results of the Open Day Exhibition

The average profile of the visitor was a male, with university
studies, between 25 and 34 years old, student or employee,
who is used to working with new technologies such as Inter-
net, computers and laptops, but rarely knows other devices
such as PDAs or simulators.

In relation to the brief introduction about the project, its
main objetives, participants and results, most of the visitors
(80 per cent) agreed that it had been very helpful in order to
clarify the goals and objectives of the project.

The questions regarding the own interactive experience of
the visitor with the Physical Setup were answered with uni-
form levels of agreement. Over 75 per cent of the visitors
agreed that the art-E-fact platform enhanced the aesthetic ex-
perience of the artworks presented; nearly 75 per cent stated
that the direct interaction metaphors allowed a better under-
standing of the storytelling and over 85 per cent strongly
found the interactive experience user-friendly.

Nearly 70 per cent agreed that interactive systems are key
in communication processes, in opposition to 4 per cent who
slightly disagreed. Finally, about two thirds of the people
found that the experience enhanced their understanding of
the relation between technologies and Cultural Heritage.

With regard to the Physical Setup and its performance, it
was useful to gain a better understanding of the presented
artworks for nearly 65 per cent of the visitors. Over 75 per
cent of the answers agreed on the usability of the Physical

coming from research centres and associations of the BasqueSetup, the user-friendly interaction with the platform and the

Country. These sessions lasted for about half an hour and the

(© The Eurographics Association 2005.
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6.2. Second Workshop in Donostia-San Sebastian

The survey was divided into seven major sections (useful-
ness, easy of use, Authoring Tool, virtual characters, market,
personal profile) with a total of 45 questions.

The focus group qualitative evaluation method was car-
ried out with eleven students of the Masters of Arts in Euro-
culture at Deusto University, six artists and content genera-
tors, and five cultural organizations from the Basque Coun-
try. The main profile for the Workshop participant was male
or female with the same percentage, with university studies,
between 25 and 34 years old, who usually works with Inter-
net, computer and laptops, and mobile phones.

As in the Exhibition event, most of the participants (over
75 per cent) found the previous brief explanation about the
project very important and useful. The questions related to
the own interactive experience with the Physical Setup had

is that only Workshops can really provide an overall survey
on such a complex pilot application. On the one hand, it is
very difficult to find out a specific audience whose expertise
can cover all topics addressed by the Generic Platform, that
is, people that can play both as authors and as visitors. On
the other hand, it really makes sense to have separate Work-
shop sessions addressed to different target groups and/or to
different platform aspects, so that competences of the users
are focused on specific relevant issues.

As a conclusion, the collected data demonstrated that even
elderly people felt themselves comfortable with the art-E-
fact Generic Platform. This is not surprising since the user-
friendliness and ease-of-use of the system, and the natural
interaction that skips standard means such as mouse and key-
board, do not prevent people with few confidence in techno-
logical devices by experimenting with the platform. On the
contrary, they feel confident and comfortable with it. There-

the same level of agreement. Over 59 per cent agreed thatfore, the collected results certified the success of the project
the Generic Platform enhanced the aesthetic experience andand encouraged the art-E-fact Consortium to follow this en-

provided a better understanding of the artworks.

Concerning the Physical Setup, the most interesting tools
were the pointing (50 per cent) and the magnifying glass

(40 per cent). When people were asked about the interac-

tion metaphors they would like to have, the most selected

answers were gesture recognition (86 per cent), voice inter- [VB02]

action (77 per cent) and physical props (69 per cent).

Regarding the Authoring Tool, it must be pointed out that
not all the visitors took part on this survey. Another impor-

ticing experience up by setting up new proposals for inves-
tigating new scenarios and/or new related research fields, as
suggested in the exploitation plan.
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