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KEYNOTE

uman-computer Interaction (HCI) entails the study of physical,

social, cognitive and engineering aspects of designing

information technology for ease of use. The field has

experienced tremendous growth over the past two decades, by
making use of, and extending, basic science, especially engineering and the
social sciences. Today, there are over 40,000 HCI professionals worldwide,
two-thirds of whom are computer scientists and one-third behavioral
scientists. Their work is being published in over 17 journals, presented in
over 20 annual conferences, and published in over 25 books annually.

In the 1980s and ‘90s HCI was the prime productivity enhancing force
which led the penetration of the computer towards a wide range of
applications areas such as the business environment, health care, and
education, thus considerably advancing the quality and standards of life.
This momentum is continuously growing in the Information Society era,
setting new targets and broadening the type, nature and scope of computer
mediated human activities.

The European Commission (EC) plays a pivotal role in making information
technology accessible by all individuals at all times. This is made possible
by the visionary Information Society technologies programme of the
European Commission, and in particular by the commitment towards a user-
friendly Information Society.

A significant number of results from EC-funded projects will be presented
at HCI International 2001, held jointly with the Symposium on Human
Interface (Japan) 2001, the 4th International Conference on Engineering
Psychology and Cognitive Ergonomics, and the 1st International
Conference on Universal Access in Human-Computer Interaction, in New
Orleans, USA, 5-10 August 2001 (http://hcii2001.engr.wisc.edu).

The past twenty years of HCI research and development have been pushed
by advances of technology. It is foreseen that the next 20 years of HCI will
be characterized by HCI research and development requirements pushing
technology. The ultimate goal of HCI should be to establish an independent
international laboratory to evaluate and test the universal accessibility and
usability, and joy of use of each information technology product and service
before it is released to the market, and assign a usability index (from 0 to
100) for each information technology product or service with which
individuals need to interact. This will provide valuable information to the
consumers, and thus enable them to make intelligent informed decisions
regarding the selection of information technology for their needs. It is
envisioned that this evaluation will be performed automatically by
embedded software in the test-computer, thus also providing intelligent
output as to where, how and what needs to be changed in order to increase
the index of accessibility, usability and joy in using the information
technology. This information would prove most helpful to developers and
manufacturers of information technology, and push HCI to new scientific
and professional heights to the benefit of mankind.

Gavriel Salvendy
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This is the first of a series of D1 gilf el i-'- ) ‘ ‘ -
articles which from now on will - - | 1 . .' |
&lerarlesl..' I8 ]

appear in ERCIM News,
reporting on the past and
upcoming activities of the
DELOS Network of Excellence
on Digital Libraries covering a
three-month period. Further
information on the objectives,
activities and membership of
DELOS can be accessed from
the DELOS home page:
http://www.ercim.org/delos/

Dlgltal lerarleS Natlonal relationships between those |n|t|at|ve?|g|ta| lerarles Future
s : . which share specific goals. To this en . .
Initiatives and EU Actions: high-level representatives of nationalResearch Directions
The Need for funding agencies and/or DL national
. initiatives, and representatives of EUfor a European Research
Harmonization programmes were invited to meet ancProgramme

exchange their views. Organizations
from the following countries were A DELOS brainstorming meeting

represented: UK, Germany’ |ta|y’t00k plac.e on 13'15 June 2001 in
San Cassiano (Dolomites), Italy.

An EU-DELOS Workshop on
Harmonization of European and

National Initiatives in Digital )
Libraries took place on Denmark, Portugal, Finland, Norway,

11 May 2001 in Brussels. France and Greece. The Europeapgjtal libraries is an important
Space Agency was also represented. esearch field with many technologies

Currently, the situation in Europe in the contributing to its progress (databases
field of digital libraries varies widely The meeting was organized into two. 9 brog '
nformation retrieval, networks,

from country to country. A number of sessions. In the first session eachO' . . e
national initiatives are either under waynational initiative gave a presentationmummed'a’ user_lnterfaces, art|f|0|al
or under definition. The EU 5th on its current achievements and/oﬂmel.l.'gence’ ViU co_mpu_tlng,
Framework Programme has also fundeg¢planned programs. In the seconcfnum“ngufi“ty’ etc.). The field 'S.Of
a large number of DL projects. session the crucial question of how thD""rt'CUIar Importance ey Eu_rope given
However, so far, all these initiatives proceed was addressed. The Centr%}pe_enormogs nf:hn(_ef_ss of its cultur:'_al
have proceeded independently withoupoint, shared by all participants, Washzrsltat?se?\nresccole?]tilzlg dcobme?r:.eTSItTm
interactions between individual projectsthe identification of joint actions Eramework Programme v)\:hich has
or with the EU programmes. The goalwhich are important to begin now, butf ded b g ¢ . A thi
of the meeting was therefore thewhich should be fully deployed under unded a number o pr_o!ects_ n t IS
identification of means which could the forthcoming 6th Framework &7€&- With respect to digital libraries,
make the harmonization of national andProgramme. the challenge of thg 6th Frame_wor_k
Programme is to define a new vision in

EU DL initiatives feasible. Other .
which the convergence of new

important goals of the meeting were to information infrastructures and
provide valuable input for the definition S
advances in digitalization and other

of appropriate actions in the DL field . i :
under the 6th Framework Programme eI technolqg|es can pRogde new
models for making available, using

and the establishment of bilateral
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and enjoying them. The objective °flnternational Summer interfaces accordingly. The concept of
the meeting was therefore to outline . . personalisation thus is about making
the main research directions of a futureSCN0OO0I ON Dlglta| lerary systems different for individual people,

European research programme in th
field of digital libraries. Prominent

but the concept of personalisation itself
can mean different things. One type of

Technologies

members of the European researchne first DELOS International personalisation that is growing in use is
community were thus invited to summer School on Digital Library recommender systems. Such systems
participate in and contribute to the Technologies will take place in Pisa, take input directly or indirectly from

definition of this new vision of digital Italy on 9-13 July 2001. users and based on user needs,
libraries, and to translate it into preferences and usage patterns,

concrete research actions which wiIIThf main purﬁ(_)se 0(; thedscr;oo(lj_ls torecommender systems will then make
become an integral part of the next 6tH;ﬁS ?r rgsearct II'? ar:] lun_ ers a(r:} 'Tg %ersonalised recommendations of
€ fundamental technologies underlying, ¢t or services. These vary from

FP. Some prominent members fromh digital libraries field. Th hoo! i

the US research community were alscg € Lot HoEles el Vs Ssee) 2 recommending books to buy or TV

invited, in collaboration with the directed toward_s membefs of theprograms to watch, to suggesting web
National Science Foundation. Somerﬁsia.mh comdmurtnty "t] tge V\t/'de el ages to visit. The ultimate goal of

20 EU and US high-level researcher§ at Is, graduate students, young ., recommender systems would be
reduce the amount of explicit user

e researchers and professionals involve
in R&D in DL-related areas, possibly input and to operate, effectively, based
on usage patterns alone, thus giving

. representing both the information
DELOS-Russia Worksho enti i :

p technology scientist, the industrial users what they want without them
The first DELOS-Russia broadcasti ft indust ¢ having to ask. The workshop focus will
collaboration workshop took place roadcasting, software inqustry, e C'.)be on techniques and technologies that
in Moscow, Russia and the user communities interested i

on 7-8 June 2001. digital libraries technologies (libraries,

communities (electronic publishing,

hre now applied to personalisation and

archives, museums). The school Wi”recommender systems in digital
’ : libraries, or that have a reasonable

The goal of the workshop was tocgnsist of a one-week intensive cours - - o
evaluate possibilities for establishingof nine half-day lectures and one ha”_%Oten“a' of applying within a few
collaborations between EC—fundedday dedicated to BOF (Birds of ayears.

groups and Russian partners in thgeather) sessions, ie discussions inr : 1
field of digital libraries and to identify smaller groups on specific topics of utorial on Multlllngual

Indformation Technologies din Systems
Education in Moscow expressed its

interest in supporting this workshop,WorkShop o A DELOS tutorial on Multilingual

and therefore a session was held on 9n Personalization Access for Information Systems will
June dealing mainly with Digital be held _atIFLA_2001 (Intern_at!onal
Libraries in Education, with additional and Recommender Federation of Library Associations

- o and Institutions) taking place in
participants invited by UNESCO. Systems Boston, USA on 16-20 August 2001.
Collaboration with China in Dlglta| Libraries Much attention has been given over

the past few years to the study and

The second workshop on development of tools and technologies

Costantino Thanos, Director of the L
Personalization and Recommender

DELOS NoE, was invited to present R for multilingual information access
. o Systems in Digital Libraries took
the main DELOS activities at the 12thplace in Dublin, Ireland (MLIA) and cross-language
International Conference on New gp 18-20 June 2001. information retrieval (CLIR). This is a
Information Technology (NIT2001) complex, multidisciplinary area in
held on 29-31 May 2001 in Beijing, One of the important ways for users towyhich methodologies and tools
China. Future possibilities for further feel comfortable with and becomedeveloped in the fields of information
collaboration were explored. productive using information retrieval and natural language
technology is the ability to personaliseprocessing converge. Two main
and tailor systems to individuals orsectors are involved: multiple language
groups of users. This covers bothrecognition, manipulation and display;
explicit personalisation directly by the multilingual or cross-language search
user, and implicit tailoring by systems and retrieval.
which track users usage patterns and

preferences and adapt systems an-ahe tutorial will provide participants
with an overview of the main issues of

ERCIM News No. 46, July 2001 5
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mtereStdm plcl)th tTeZe _StethorS' TOprC?‘NorkShop The DELOS Network of Excellence on
soElsel Ll lneltieiss © Slg=Ehile Digital Libraries, funded by the 5th

requirements of particular languagesON Audio-Visual Framework Programme of the

and scripts, processing of multilingual : European Commission, provides a
document collections, multilingual Metadata MOdE”Iﬂg framework to foster national and

international research activities in the

metadata, t.eChmques f‘?r Cross-p peLos workshop on Audio- Digital Libraries domain and to
language retrieval, presentation issuesSyjs,al Metadata Modelling will disseminate the research results in the
system evaluation. The focus of theya held on 23 September 2001 in relevant user communities.

tutorial will be on the needs of the London, UK in conjunction with

. . The activities of the DELOS Network of
user—whether information seeker,ine FIAT/IFTA Annual

Excellence are organized into five

provider, or administrator—and on cqonference. Forums: the Research Forum, the
how today’s multilingual retrieval Evaluation Forum, the Standardization
systems can impact on each of thes&he workshop will be organized into FO(ijth,tlhEtl Tect*_‘no"l’%/ T'a”Sft?’f Forum
user types. two sessions. The first session will be £o 1€ THermatona =0operaion

devoted to the presentation of researc

and standardization results in th¢ The activities of DELOS Network of

audio-visual metadata modelling EXCE"ence_a{e Opterét_o ";‘D”Lthols‘i .

. . . WOrking or interested In -relate

dom.am. The second session WI|| bt ecearch or T e,

dedicated to the presentation o

concrete experiences with metadat Delos website:

models and editors. Each presentatic http://www.ercim.org/delos

- will last 20 minutes plus 5 minutes for

European Conference on Digital : P Please contact:
guestions-answers. All the speaker costantino Thanos — IEI-CNR

L|brar|'es (ECDL2001) taking (about 10-12) will be invited speakers. Network Director
place in Darmstadt on 4-8 Tel: +39 050 315 2910/2912

September 2001 (see E-mail: thanos@iei.pi.cnr.it
announcements on page 75).

The third DELOS workshop on
Interoperability in Digital
Libraries will be held on 8-9
September 2001 in Darmstadt,
Germany. It will be held in
conjunction with the fifth
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Considerable Increase in R&D State Funding in Hungary

Recognizing the outstanding importance of research state involvement in R&D, and at the same time,

and development, the Hungarian Government initiated motivate the engagement of enterprises in closer

a Research, Development and Innovation Programme cooperation with the public research and development

within the frame of an economic plan called ‘Széchenyi sphere. National Research and Development
Plan’. With this programme, Hungary will strengthen Programmes are important parts of the programme.

In 1999 the Hungarian GovernmentNational Research SZTAKI's project proposals were well-
established the Science and Technologsind Development Programmes accepted. The Institute is project

Policy Council (STPC) and its ScienceAs a result of an approved governmentoordinator in five complex projects and
Advisory Board (SAB) and empoweredresolution, the Ministry of Education of project partner in two other ones, out of
SAB to work out the principles for the the Republic of Hungary launched a callthe 14 successful applications (altogether
Hungarian science and technology policyfor application in the following fields:  there were about 110 submitted proposals

to make an assessment of the researehimproving the quality of life in Programme 2).
activities in Hungary, and to define  Information and communication
thematic priorities for research. technologies The projects coordinated by SZTAKI are:

Independent studies and discussions Environmental and material research « Commercial vehicle fleet management
resulted in the document ‘Science and Research on agribusiness and system (project leader: J6zsef Bokor)

Technology Policy 2000’ outlining a  biotechnology » Digital enterprises, production
long- term development programme fore Research on the national heritage and networks (project leader: Laszlo
Hungarian science, technology and contemporary social challenge. Monostori)

innovation. The document contains, « Digital restoration system of motion

among other things, the following mainThe final call for proposals was pictures for film archives (project

recommendations on which the Researctgnnounced on the 15th of January, 2001. leader: Gyorgy Kovacs)

Development and Innovation ProgrammeThe support for these programmes wille Knowledge-intensive information

of the Széchenyi Plan is based: be 5.75 billion HUF (approx. 22,25 technology for the safe and optimal

« working out an attractive, million Euro) in 2001 and 10 bilion HUF  operation of complex industrial
performance-based faculty and(approx. 39 million Euro) in 2002. In  systems (project leader: Péter Inzelt)
researcher career model Programmes 1-4 the minimum amount Sensing computers and telepresence

 strengthening the existing scientific for the whole project cycle is 100 million  (project leader: Csaba Rekeczky).
research units and increasing theiHUF (approx. 0,39 million Euro). In the
absorbing capabilities for review process the project proposalsAmong the many distinguished industrial
competition-based funding submitted by consortia of institutions project partners we find Nuclear Power

« strengthening the competition-basedenjoyed preferences. The programme anBlant, Paks, Hungary, General Electric
research funding schemes as théheir projects are application-oriented andHungary, MOL, MATAV, KNORR
Hungarian Scientific Research Fundcooperation- targeted, maintaining alBREMSE GmbH, GE -Medicor, etc. The
(OTKA) and the Technological excellence in original research. Theprojects will be reported on in ERCIM
Development Fund decision about the successful applicationSIEWS separately.

« launching the new National Researchhas been announced recently.

Link:
and Development Programmes. "

. Ministry of Education, Hungary
Programme 2 — Information http:/Awww.om.hu/

To achieve the above goals, the centradnd Communication Technologies

budget of 2001 and 2002 allocateThe programme focuses on the following Please contact: -

substantial state funds. In 2001 the R&D’smain fields, not excluding other areas: Erzsebet Csuhaj-Varji — SZTAKI

- . : Tel: +36 1 466 5644

budget support will increase at least by Integrated intelligent sensors E-rmail ; _
oy [ . -mail: csuhaj@sztaki.hu

17.5 billion HUF (approx. 68 million ¢ Development of devices and methods

Euro), and in 2002 by an additional 19 for human language technologies

billion (approx. 73 million Euro). This « Mobile and integrated telecom-

will mean a considerable nominal munication networks and services

increase of 61% in two years. The totab Application of combined analogue

research and development expenditure is and logic computing technologies in

planned to reach 1.5 percent of the GDP robotics and other fields, as well as

by 2002, a significant increase in 4 years telepresense.

(starting from about 0.8 percent in 1998).

ERCIM News No. 46, July 2001 7
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Human Computer Interaction

by Constantine Stephanidis

Human-Computer Interaction
(HCI) is concerned with the
design, implementation and
evaluation of interactive
computer-based systems, as well
as with the multi-disciplinary
study of various issues affecting
this interaction. The aim of HCI is
to ensure the safety, utility,
effectiveness, efficiency,
accessibility and usability of

such systems.

In recent years, HCI has attractedservices. Therefore, it is important to
considerable attention by the academiensure that user interfaces provide access
and research communities, as well as bgnd quality in use to all potential users,
the Information Society Technologiesin all possible of contexts of use, and
industry. The on-going paradigm shiftthrough a variety of technological
towards a knowledge-intensive Informationplatforms. The field of HCI is now
Society has brought about radical changesxperiencing new challenges. New
in the way people work and interact withperspectives, trends and insights enrich
each other and with information. the design, implementation and evaluation
Computer-mediated human activitiesof interactive software, necessitating new
undergo fundamental changes and newnultidisciplinary and collaborative
ones appear continuously, as newefforts.
intelligent, distributed, and highly
interactive technological environmentsEurope is playing a protagonist role in
emerge, making available concurrenthis direction, by conducting
access to heterogeneous informatiomrollaboratively innovative scientific and
sources and interpersonal communicatiortechnological work that has led to the
The progressive fusion of existing andestablishment of a framework of reference
emerging technologies is transformingfor a user-friendly Information Society.
the computer from a specialist's deviceThe Information Society Technologies
into an information appliance. This (IST) Programme of the European
dynamic evolution is characterised byCommission has placed considerable
several dimensions of diversity that areemphasis on the human- and social-
intrinsic to the Information Society. Theseoriented aspects of technology. This
become evident when considering theeommitment is expected to be continued
broad range of user characteristics, thand enhanced in the forthcoming Sixth
changing nature of human activities, the=ramework Programme for the period
variety of contexts of use, the increasing2002-2006, currently being elaborated on
availability and diversification of the basis of the conclusions of the Lisbon
information, knowledge sources andEuropean Council and the objectives of
services, the proliferation of diversethe eEurope initiative.
technological platforms, etc.

On the European scene, ERCIM appears
HCI plays a critical role in the context of as a key actor in the field of HCI, with
the emerging Information Society, asmany collaborative activities being
citizens experience technology throughconducted in several member institutions.
their contact with the user interfaces ofThe ERCIM Working Group ‘User
interactive products, applications andinterfaces for All' (http:/uidall.ics.forth.gr/)

ERCIM News No. 46, July 2001
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The ERCIM Working Group
‘User Interfaces for All

Since its establishment in 1995, the ERCIM Working Group ‘User Interfaces for All’
(UI4ALL) has organised annual workshops, that have brought together
researchers and teams working in the different ERCIM organisations (but also
organisations beyond ERCIM or the European boundaries), who share common
interests and aspirations, and contribute to the endeavours towards making the
emerging Information Society equally accessible to all. The prolific and dedicated
work of this growing community has led to the establishment of the new
International Conference on Universal Access in Human-Computer Interaction
(UAHCI). The first such event, UAHCI 2001 (http://uahci.ics. forth.gr/), will take
place in New Orleans, Louisiana, USA, 5-10 August 2001, in cooperation with HCI
International 2001, with 228 papers accepted for presentation covering a wide
variety of topics in this area. The seventh ERCIM UI4ALL Workshop will be
organised in October 2002, and henceforth workshops will take place every
second year, alternating with the UAHCI Conference.

Furthermore, the work of the ERCIM Working Group UI4ALL has contributed to the
establishment of the International Scientific Forum ‘Towards an Information
Society for All' ISF-IS4ALL (1997-2000), an international ad hoc group of experts
which first recognised the need for a global approach towards an Information
Society for All (http://uidall.ics.forth.gr/isf_is4all). Two White Papers have been
published and submitted to the European Commission, reporting on an evolving
international R&D agenda in the field of HCI. Since then, the vision of an
Information Society for All and the necessity for universal access to Information
Society Technologies have acquired widespread acceptance and importance not
only at a scientific and technological, but also at a European policy level, as
demonstrated by the eEurope - eAccessibility initiative of the European
Commission (http ://europa.eu.int/information_society/  eeurope/index_en.htm).

The activities initiated by the International Scientific Forum are now being
continued in the framework of the Thematic Network (Working Group) ‘Information
Society for All' IS4ALL (http://is4all.ics.forth.gr). For more details see article on
page 11.

The work of the ERCIM UI4ALL Working Group, recipient of the ERCIM WG Award
for the year 2000, has also contributed to the establishment of an international,
interdisciplinary refereed journal ‘Universal Access in the Information Society’
(UAIS), published by Springer (http://link.springer.de/journals/uais/) that solicits
original research contributions addressing the accessibility, usability, and,
ultimately, acceptability of Information Society Technologies by anyone,

anywhere, at anytime, and through any media and device. ‘User Interfaces for All’
is also the title of an edited book dedicated to the issues of Universal Design and
Universal Access in HCI, published by Lawrence Erlbaum Associates

(ISBN 0-8058-2967-9, 760 pages).
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has systematically promoted the proactive
realisation of the Design for All principles
in HCI. The vision of User Interfaces for
All involves the development of user
interfaces to interactive applications and
telematic services, which provide
universal access and usability to all
potential users, including people with
different cultural, educational, training
and employment background, novice and
experienced computer users, the very
young and the elderly, and people with
different types of disabilities, interacting
with different technological platforms in
different contexts of use.

The special theme of this ERCIM News
reflects the increasing importance of the
HCI field in the wider context of research

and development activities for

Information Society Technologies, and
sheds light on the multidisciplinary and

evolving nature of work in this field, as

well as on current trends and initiatives.
The call for contributions has met

overwhelming interest, and an

unprecedented number of contributions
are included, reflecting a wide variety of
issues, such as novel interface
development approaches, interaction
techniques and devices for multimodal,
continuous and ubiquitous computing,
access to information, and applications in
different domains.

Please contact:

Constantine Stephanidis — ICS-FORTH
Tel: +30 81 391741

E-mail: cs@ics.forth.gr
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User-Centred Methods for New Application Domains,
New Users, New Interaction Media

by Dominique Scapin and Noélle Carbonell

In order to face the challenges of a widespread usage research is needed. This is the scope of the MErLIn
of information technology, ergonomics and HCI research group at INRIA.

Thanks to recent research advances, mofst the area of user centred design methodsmouse and keyboard is awkward or
hardware and software obstacles to thand support, research topics include: impossible; the experimental
advent of a world wide information « Adaptation of standard ergonomic evaluation of the defined languages,
society are being overcome. However, criteria and definition of new criteria  which combine speech and
unless universal software accessibility is for Web applications; design of designation gestures on a touch
achieved, this major social evolution may support tools for the assessment of the screen, is focused both on their
increase social exclusion. Appropriate ergonomic quality of Web naturalness, usability, and their
ergonomic design guidelines, applications. Current studies concern efficiency, that is the simplicity and
recommendations and standards are both task performance and user reliability of their automatic inter-
needed, particularly for meeting the preferences (EvalWeb and ErgoCOIN pretation (recent research project with
requirements and expectations of users: projects, respectively with LIHS and IMASSA, supported by the French
« in all standard user categories (eg, University of Santa Catarina; ESPRIT Ministry of Defence and the CNRS).
novices, occasional and expert users) project ‘UsabilityNet’). In addition, 3D < The design, based on the expertise
« in all contexts of use, especially new ergonomic guidelines are considered in gained thanks to the previous project,
ones, such as home automation, online the Eureka project COMEDIA. of efficient and usable multimodal
services for the general public (eg,» Integration of task models into the languages for interacting with virtual
e-commerce), mobile computing, etc  design process; in particular, realities, especially for manipulating
» providing users with special needs modelling and predictive evaluation virtual 3D objects in the context of
(eg, disabled and elderly citizens) of cognitive workload (PREDIT computer aided design applications,
with easy computer access. project with SNCF and RATP, eg, for the design of ready-to-wear or
supported by the French Ministry of the customisation of products on e-
These issues are at the centre of the Transportation). commerce Web sites (Eureka project
research activities of the MErLIn projecte Definition, implementation and COMEDIA).
(INRIA, LORIA, University Paris V). ergonomic assessment of new The design of adaptable user interfaces
MErLIn’s research is focused on the study contextual online help strategies for for ill-sighted and blind users (research
of human-computer interaction, using a users of current software intended for project supported by the French MIRE
pluridisciplinary user-centred approach, the general public; the experimental and CNAV organisms).
and capitalising on the methods and evaluation of the prototype involvese The study and participatory design of
techniques developed in cognitive potential novice users (research augmented reality laboratory notebooks
ergonomics, artificial intelligence and project with IMASSA, supported by (with Institut Pasteur), as well as the
user interface engineering. The main the French Ministry of Defence and study of distant communities (ESPRIT

objective is to contribute to the the CNRS). project ‘InterLiving’, with LRI and
optimisation of the ergonomic quality of University of Aarhus).
interactive software. In the area of new multimodal interactions The study of ergonomic issues related

languages, ie, for new application to the implementation of the
On the one hand, the project aims atlomains, new users, and new interaction universal accessibility principle and
integrating ergonomic results into themedia, the research aim is to identify and its application to the health sector
software design process by designing useackle new ergonomic issues stemming (IST Thematic Network IS4ALL).
centred methods and support software foirom technological innovation, using o
the ergonomic evaluation and design ospecific ergonomic methods and hlt?p-jiwww inriafr
interactive software. On the other handtechniques, such as observation http;/,wwwj,oriajfr
it aims at acquiring the ergonomicexperimentation, user testing, evaluatior
knowledge required for improving the of mock-ups and prototypes. Ongoing Please contact:
utility and usability of novel computer research projects include: Dominique Scapin — INRIA

D ; . L : Tel: +33 1 39 63 55 07
applications, that is software relating toe The definition and evaluation of E-mail - o
D . . . -mail: Dominique.Scapin@inria.fr
new application domains, promoting new multimodal command languages
contexts of use, and/or intended for new which could prove adequate Noélle Carbonell— LORIA
categories of users. substitutes for direct manipulation in Tel: +33 3 83 59 20 32 ‘
interaction contexts where the use o E-mail: Noelle.Carbonell@loria.fr
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IS4ALL: An Analytical Insight into Universal Access

by Constantine Stephanidis and Demosthenes Akoumianakis

IS4ALL — Information Society for All —is a European
project that provides a methodological frame of
reference which introduces universal access
principles into the design of Health Telematics
applications and services. The characteristics of
Health Telematics, such as the variety of end users

involved, the changing Healthcare contexts of use
and the penetration of new computer-mediated
activities, make it a rich field of inquiry and re-shape
the way in which healthcare practices are structured
and organized.

IS4ALL (IST-1999-14101) seeks to Scenarios are perceived as narrativeseful insights for the purposes of the
establish a wide, interdisciplinary anddescriptions of computer-mediated humarproject (see figure).

closely collaborating ‘network of experts’ activities in a Health Telematics

(Working Group) to provide the Europeanenvironment. The social setting of aWorking with the Scenario

Health Telematics industry with a Health Telematics environment may beéWorking with the scenario entails a
comprehensive information packagebound to a clinic within the hospital, a process of structured argumentation,
detailing how to appropriate the benefitsward within a clinic or even to the endwhich results in unfolding, recording and
of Universal Design. While the specific users business or residential environmenteflecting upon implicit/explicit claims
technological / scientific objectives to beThe scope of such scenarios is intendedmbodied in the original scenario. Since
attained by IS4ALL have been describedo be narrow and focused on a verywe are concerned with designing for
in ERCIM News 43, this article will specific issue. As an example, a possibldiversity, an appropriate argumentation
elaborate on recent technicalscenario would be focused on patient'sSramework should accommodate
developments concerning theaccess to the electronic healthcare recorairguments in support or against universal
advancement of methodological supporfrom home, or while on the move, usingaccess. To this effect, rather than starting
for introducing universal access principlesa portable device, which runs on afrom high-level principles and guidelines,
into the design of Health Telematicsparticular platform. we are in favour of a more direct and
applications and services. The project structured approach leading to a
departs from the traditional perspectivessenerating the Scenario structured argumentation technique based
of universal access as a set of high-levebcenarios can be developed at differemdn the notion of accessibility filters.
principles or guidelines, which can belevels. They can range from vision-Accessibility filters may take several
interpreted to provide the required desigroriented statements of intended actionforms. The most popular is that of
insights, and instead, it emphasizes ato concrete experiences with anquestions, which seek to provide insights
analytical and process-oriented approachimplemented artefact. Since scenariointo how a particular product is to be used
which blends scenario-based perspectivemay or may not have an explicit focus on(by specific user groups, novel contexts
on systems development and structuredniversal access, a key question is tof use, or different platforms).
argumentation to re-shape and filterdevise suitable mechanism or techniques
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Working with scenarios — steps and phases in IS4ALL.

scenarios. for working with these scenarios to deriveScenario Screening: Setting
Accessibility Filters and Relaxing
- - some of the Implicit Assumptions
g .m Accessibility filters are specific issues
g Task 2 Design 3 depicting emerging patterns of use
®© analysis’ E _‘_ ¥ envisionmer. 2N . . . .
T, | | | | = necessitated either by an intention to
i ersity in e des
- 5 i 2 S accommodate diversity in the design of
- . £ Prevailing J Emerging 3 .
s V— 5 ) patems 77~ *use patterng the task or by the need to re-engineer an
" Narrative description ) ‘ S f / 8 artefact. For instance plausible
A [l = o oge . .
Prototype accessibility filters could be the following:
B * How can a user with gross-temporal
S frm=mmmm————— A Fo----- S | control familiar with switch-based
Analysis ! Formative ' ! Summative ! int ti i the task?
- - 1 Assessment ! 1 Assessment ] Interacton pertorm the aS_ ' .
|Ident|fy assumptlonsl ! : ! | » How can the task be carried out with
\|l )[\ ! N?w concept | | ' Design& | | an alternate pointing device (eg, a
1 ti 1 1 H 1
Y — /:9 ormaet 1 | Prototyping | stylus of a palmtop computer)?
access filters : \l, /I\ ! ! \l, 1\ ! * How can the task be performed in a
i | Re-enginering | Evaluation & | | public kiosk?
: & assessment : Assessment :
e Each one of these filters may be used to

re-engineer the original scenario (or the
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artefacts implied) so as to provideWhat is important to note aboutAcknowledgements

instances, which satisfy the filter. accessibility filters is that they play a duallS4ALL comprises one co-ordinating
role in design. Firstly, they are usefulpartner, namely ICS-FORTH, and several
Identifying Breakdowns and when there is a tentative design to benember organisations, including

Envisioning New Design Alternatives assessed. In such cases, they heldicrosoft Healthcare Users Group
This involves a conscious effort to designers identify potential break downEurope (MS-HUGe), European Health
encounter potential problems, envisionor shortcomings in the use of the productTelematics Association (EHTEL), CNR-
solutions and unfold alternatives. ThusMoreover, they can also be used as a badROE, GMD, INRIA and Fraunhofer-
for instance, developing further the firstfor argumentation during design, thusGesellschaft zur Foerderung der
accessibility filter may lead to changes infostering an analytical insight to angewandten Forschung e.V.—Institut
the interaction with the artefact or perhapsaccessible design. Neverthelessfur Arbeitswirtschaft und Organisation
to the introduction of new artefacts, suchaccessibility filters do not provide (FhG-1AO).
as visual keyboards for text entries oranswers. Rather, they motivate designers
alternative window managementto think about certain aspects of a . cocc conact

. Constantine Stephanidis — ICS-FORTH
facilities. problem. Tel: +30 81 391741

E-mail: cs@ics.forth.gr

Supporting Collective Design Activities:
A Cognitive Task Analysis Method

by Francoise Darses, Francoise Détienne, Pierre Falzon and Willemien Visser

The EIFFEL research group at INRIA carries out to model both individual and collective design
research activities in the domains of Cognitive activities and to assess and specify tools and
Ergonomics and Cognitive Psychology. Their aim is methodologies supporting design.

Studies on reasoning in design have technical. They are most oftenmodels useful for intelligent assistance
usually been carried out on individual techno-organisational. systems for designers.

problem solving activities. In response to

the increasing need to assist collectiv®ur methodological approach is asThe design of products is mainly achieved
work in an industrial context, more recentfollowing. We conduct empirical studies, by teams, in which designers must
studies have shifted their focus. A majoreither field studies or laboratory cooperate to develop the solution. As any
concern in industrial modernisation is theexperiments. Our empirical studiesother professionals, designers need
creation of new organisations whichexamine two kinds of design situations: assistance tools, which can be either
support collective work, greater e« face-to-face design situations (morecomputational (CAD or CAM for
interaction between designers and generally, non-technology-mediatedinstance) or methodological (project

manufacturers, as well as capitalisation design situations) management tools, decision making

and reuse of design knowledge. « technology-mediated design situations.methods, etc.). To be efficient, these tools
must be able to support the cognitive

Our working hypotheses are: The former studies concern upstreanprocesses that underlie the designers’
» Design problem is a particular kind research on particular activities whichactivities. Thus, collective design
of problem, often qualified as ill- need to be supported. They allow us t@ognitive processes must be identified

defined construct a reference model of theand modelled. But it appears that more

» There are cognitive invariants in theactivity. Based on this kind of model, often than not, the cognitive dimensions
design activity whatever the special support needs are identified. Thef designers’ work are directly
application domain: eg reuse of pastatter studies allow us to assess differenéxtrapolated from observations of their

designs kinds of technological systems oractivity or from interviews, without going

» Research work on transversal thememethodologies. through a phase of cognitive modelling.
such as collective work or This approximate nature of the analyses
organisational memory should COMET: A Cognitive Task Analysis = makes cognitive system design more like
advance significantly by focusing on Method for Collective Design the result of inspired innovation rather
particular task domains, design task€One example of the research contributionghan the result of well-grounded methods.
being one of them of the Eiffel group is a Cognitive Task CTA methods are thus needed to

* The nature of the approaches forAnalysis (CTA) method for analysing andunderstand design activities and to
supporting design should be not onlymodelling collective design: COMET. develop tools for designers.
The ensuing objective is to build cognitive
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COMET is based on the analysis of thesuch situations. The frame is made up oflata-driven basis. Sequences correspond
dialogues exchanged between designetsvo distinct and hierarchical levels of to basic co-operative interactions called
in co-design situations. COMET givescoding: basic level (where individual ‘Co-operation Moves’. COMET was
some methodological guidelines relatedJNITS are identified) and composite developed for analysing co-design
to a cognitive ergonomics approach of théevel (where the ‘Co-operation Moves’ processes occurring in the same place,
activity. These guidelines have beerare identified). where the designers are present in the
elaborated and used in two case studies same room. It can also be applied for
of co-design situations: computer networkAt the basic level, utterance turns are cutlesign work mediated by communication
co-design and software review meetingsup into one or more individual UNITS tools (such as web-based tools), where
COMET has also been applied andaccording to a coding scheme developethe designers do not design at the same
assessed in other design studies. on a Predicate — Argument basistime. The growing importance of such
Predicates correspond to actions (ACTrooperative design situations makes
COMET takes place when the socio-implemented by participants; argumentsCOMET a good candidate as a CTA
technical macro-analysis of the activity(OBJ) correspond to objects related to thenethod usable for such cooperative
has finished: the ergonomic problem toaction. Each unit is modulated (MOD), design environments.
solve has been formulated, the concernedccording to the form of the predicate Lk
people_ have been identified, the_(Assemon or Request). Thus, each UNIT http-//www.inria. fr/Equipes/EIFFEL-eng.htm
prescribed task has been understoo coded as MOD[ACT/OBJ].
through interviews, the organisational Please contact:
demands have been highlighted. COMETAt the composite level, frequent and Francoise.Detienne — INRIA
stems from observation of work in situ,consistent UNITS are grouped into el #33 13963 5522 o
. . E-mail: Francoise.Detienne@inria.fr
and especially from observations ofsequences. Such sequences can be formc .
design meetings. It provides a frame foiin various ways, on a qualitative or on a
analysing design dialogues recorded imuantitative basis, ie on a concept- or a

Towards a Generic Framework for Building
Intelligent Collaborative Interface Agents

by George Vouros and Vangelis Kourakos-Mavromichalis

The project Intelligent Collaborative Interface Agents human partners, increasing their competency in using
(ICIA) aims at the implementation of collaborative a software application.
interface agents that act in conjunction with their

The ICIA project has been initiated by 1994], provide facilities for the users toperform actions that are in conflict with
the Intelligent Collaborative Systemslearn progressively how to perform onusers’ intended actions and desires.
(InCoSys) Group at the Department ofthem—by experimenting and observing
Information and Communication Systemsthe effects of their actions—it is the casdn addition to interactive interfaces that
of the University of the Aegean, Samosthat novice users, and particularly smalprovide facilities for users to learn
Greece. We are currently developing ahildren, need the help of an expert useprogressively how to perform on them,
collaborative anthropomorphic interfacein order to learn basic functionalities. Inthis research proposes the use of
agent that acts as an active partner fahis case, users need the help of amtelligent collaborative agents. These
children from 10 to 14 years, in theinstructor that would teach them toagents aim to provide help to users taking
context of an educational softwareperform the needed tasks. To instructnto account their goals, intentions,
application. users effectively, an instructor needs tanformation needs, preferences and
understand users’ goals, ascribe to usersharacteristics. Such agents must be
Although user interfaces designed withmental states describing their knowledgedesigned and implemented as active
well-known interface design strategiesbeliefs, capabilities, intentions andpartners that look over the shoulder of
such as the information visualizationdesires, and commit that he helpfulusers and collaborate with them towards
strategy [Ahlberg C., Shneiderman B.:behaviour will be exhibited towards achieving a common goal.
‘Visual Information Seeking: Tight achieving users’ goals when the need
Coupling of Dynamic Query Filters with arises. Understanding user goals anén approach to intelligent user interfaces
Starfield Displays’. In Human Factors incommitting to exhibiting helpful thatis close to the ICIA approach is that
Computing Systems: Proceedings of théehaviour towards achieving these goalsf COLLAGEN [Rich C., Sidner C., Lesh
CHI ‘94 Conference. New York: ACM, assures that the instructor shall notN.: ‘COLLAGEN: Applying Collaborative
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Discourse Theory to Human-ComputerTo implement a collaborative agent so asictivity and provides the basis for the
Interaction’. In Al Magazine, Special to address the above-mentioned keymplementation of collaborative agents.
Issue on Intelligent User Interfaces, 200%ssues, we have adopted the SharedPlans
(to appear)]. COLLAGEN is modelfor collaborative planning activity The collaborative interface agent
complementary to the interface agentproposed in [Grosz, B.J., Kraus, S.:recognizes the situations where users need
proposed in this paper since it can playCollaborative plans for complex group help. This is currently done with
the role of the middleware between araction’. In: Artificial Intelligence 86, pp. specialized situation recognition rules.
application, the user and a software ager269-357, 1996]. SharedPlans is a general
that is actually collaborating with the user.model that provides the basis for theThe agent possesses knowledge on
Furthermore, COLLAGEN implies that design of collaborative agents. It adoptsnterface objects and domain tasks,
the agent will always perform the nexta mental state view of plans and enableascribes mental attitudes to users, forms
action that contributes to a goal, which iscollaborating agents to treat their mentalntentions to act and intentions to exhibit
not appropriate for instructing the user orstates (ie, their beliefs, desires andelpful behaviour, and utilizes
how to perform a task. intentions) in an integrated way. instructional and presentation strategies
for instructing users on how to achieve
Key issues towards our goal are thelTo address the key issues mentionetheir goals.
following: above and comply with the generic
* The agent must form advices andprinciples and the stages of theFuture activities
information presentations, and act orcollaborative activity [Wooldridge M., Future activities concern:
behalf of the user when this isJennings N.: ‘The Cooperative Probleme further implementation of advanced
needed. Solving Process’. In Journal of Logic and collaborative features according to the
* The agent must be collaborative, ie,Computation, 9(4):563-592, 1999] we SharedPlans model of collaborative
understand user desires, formhave used the ICAGENT agent activity, emphasizing on the
intentions that the user shall achievedevelopment framework. This is a generic efficiency of the implementation
his goals and, where appropriate framework for the implementation of ¢« the implementation of advanced plan
exhibit helpful behaviour. intelligent agents that act in dynamic and recognition techniques for the
unpredictable environments [Kourakos- interpretation of agents’ actions and
A major related issue is the ability of theMavromichalis V., Vouros G.: ‘Balancing  for understanding agents’ intentions
interface agent to balance and intermixBetween Reactivity and Deliberation in  during action
between reactive and social deliberativehe ICAGENT Framework’, In: e« evaluation of the effectiveness of
behaviour. In the first case, the agent takeBalancing Reactivity and Social collaborative interface agents on
the initiative to act by itself and presentsDeliberation in Multi-agent Systems, users competency in using a software
information or performs on behalf of the LNCS, Springer-Verlag, 2001 (to system.
user by reacting to user actions and tappear)]. The ICAGENT framework
events happening in the interface provides advanced plan managemer g'ease contact _—
. . . e eorge Vouros — University of the Aegean,
Deliberating socially, the agent abilities, has been developed based ontt 5 eece
collaborates with the user towardsSharedPlans model for collaborative Tel: +30 273 82226
achieving a shared goal. E-mail: georgev@aegean.gr

Interface Development Toolkits
for Non-visual and Switch-based Interaction

by Constantine Stephanidis and Anthony Savidis

Commercial user interface development toolkits do interaction. Two toolkits, the HAWK toolkit for non-
not provide support for interaction techniques visual interaction and the SCANLIB toolkit for switch-
alternative to mouse/keyboard based graphical based interaction have been developed at ICS-FORTH.

The HAWK toolkit provides a set of which dialogues not relying on visual not provide any pre-designed interaction
standard non-visual interaction objectcommunication and standard inputmetaphor, but supplies appropriate
and interaction techniques that have beedevices are required (eg, driving,presentation attributes through which
specifically designed to support hightelephone-based applications, homailternative representations can be created.
quality non-visual interaction. HAWK is control auditory interaction). A key notion The container class has four attributes that
appropriate for developing not only in HAWK is that of a container interaction enables each distinct container instance
interfaces targeted to blind users, but alsobject. In the HAWK toolkit there is a to be given a metaphoric substance by
interfaces for a variety of situations insingle generic container class that doeappropriately combining messages and
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sound-feedback (both names and soun8witch-based Interaction
effects can have a metaphoric meaning)n the SCANLIB interface development
In addition to generic containers, HAWK toolkit, the basic Windows object library ¢
provides a comprehensive collection ofhas been augmented with scanning
conventional interaction objects directlyinteraction techniques. Interfaces user actions for executing associated
supporting non-visual dialogue, namelyimplemented through SCANLIB directly operations or changing state of
menus (exclusive choice selector object)support motor-impaired user access, as Boolean parameters. Typical
lists (multiple choice selector object), well as access in other situations in which examples from this category are:
buttons (push button analogy for directthe keyboard and mouse input devices push buttons, check boxes and radio
command execution), toggles (radiocan not be used. Apart from enabling buttons.
button analogy for on/off state control, intra-application interaction control (eg,
edit fields (single line text input) and text having access via switches to all interfacd’he scanning interaction techniques are
reviewers (multi-line read-only text elements of any interactive application),based on two fundamental actions:
editor, with mark-up facilities). SCANLIB also supports inter-application SELECT, and NEXT. Depending on the
interaction control (eg, enabling users taype of switch equipment required, four
HAWK also supports a variety of move across different applications). Inscanning modes are supported:
interaction  techniques, namelySCANLIB, basic object classes ares 1-switch (for SELECT action), time
synthesized speech, Braille (2-cellclassified into five categories, each scanning (automatic NEXT action,
transitory Braille, 40-cell Braille), and requiring a different dialogue policy to after a specific time interval)

Composite objects enable sequential
scanning of all component-objects.

Button categories: these are simple
interaction objects supporting direct

digitised audio for output, and standardbe designed: .

keyboard, joystick used for gestures
independently of visual interaction, touch-
tablet (for programmable commands via
associated regions) and voice recognition
for input. The HAWK toolkit provides all
the programming features met in currently
available toolkits, such as hierarchical
object composition, dynamic
instantiation, call back registration, and
event handling. The navigation dialogue
enables the blind user to move within the
interface structure composed of
organizations of containers and contained
objects in an easy way, through the
provision of multi-modal control
facilities. For instance, visiting contained
objects is possible through joystick-based
gestures, voice commands, keyboard
short cuts, or via pressing specific regions
of the touch-tablet. Container objects may
contain other container objects realizing
different metaphoric representations, thus
supporting fusion of different metaphors
in the context of non-visual interactive
applications.

The HAWK toolkit has been used in the
development of the AVANTI browser
(see ERCIM News no. 41), of the
NAUTILUS information kiosk (Project
Nautilus, funded by the Hellenic Ministry
of Development) and of a non-visuale
digital library for the Hellenic Blind
Association.
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2-switches (one for SELECT action,
one for changing scanning direction),
time scanning (as before for
automatic NEXT action)

2-switches (SELECT action, NEXT
action), no time scanning

5-switches (SELECT action, NEXT
action, change direction, exit directly
container, re-start with container).

Top-level windows: these are the
objects directly providing window
management operations. Since in
Windows it is impossible to ‘access’ ¢
(in a programmable manner) the
built-in controls (icons) for window
management, all top-level windows
in SCANLIB have been augmented
with an additional toolbar accessible
via scanning. Programming control is provided for the
Container objects: these are objecextra attributes introduced by the
classes with instances present aaugmented version of Windows objects,
intermediate nodes in objectthus enabling objects to differentiate
hierarchies, able to encompass amcanning style depending on scanning
arbitrary number of contained objectmode (one of the five alternatives), time
instances. Container objects enablenterval (when time scanning is
sequential scanning of all containedsupported), and highlighter presentation
objects. parameters.
Text-entry objects: objects requiring
text to be supplied impose the need foThe SCANLIB toolkit has been used in
keyboard emulation. When the userthe development of the AVANTI browser
focuses (via scanning) on a particulaisee ERCIM News no. 41), and of the
text-field object, a special on-screenGRAFIS word processor for people with
keyboard automatically appears,motor impairments (see ERCIM News
through which text input is enabled. no. 38).
Such an augmented dialogue is
realized transparently to programmers E'ease confact:

. . onstantine Stephanidis — ICS-FORTH
for which the augmented text-field 14 130 81 391741
object at the programming level E-mail: cs@ics.forth.gr
appears as a conventional Windows
text-field object.
Composite objects: typical examples
of composite objects are the scroll-
bar class (composed of two arrow
buttons and a slider) and the combo-
box class (composed of a drop-down
button, a label, and a menu object).
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Specifying User’s Knowledge: A Cognitive Ergonomic View on IT Design

by Gerrit van der Veer

There are strikingly different views on what should be Universiteit Amsterdam scientists developed an
the focal points in designing technology for human eclectic approach towards the design of interactive
users: graphical design, interaction design, systems named DUTCH (Designing for Users and
engineering of state-of-the-art requirements, or a Tasks, from Concepts to Handles).

cognitive psychological approach. At the Vrije

The core of this approach is to define alshould make the user aware of exactly thidpcation the clothes are intended to serve,
relevant knowledge a user should posses®thing else. On the other hand, certaiinterviews with potential clients, and works

to use the new system. Such a fulkthings going on behind the screen aref art that are characteristic of the cultural
specification of all aspects of theneeded to understand the interaction andmbiance of the intended buyers. So far,
technology to be (re)designed, from theperform the intended tasks successfullypossibly because the right media are not
point of view of the prospective user, is(eg, “is this object still on my clipboard?”; yet available, other parts of the task domain

called UVM (user’s virtual machine).  “is the original file untouched after | are not yet supported successfully, for
performed a ‘save as’ operation?”). example assessing the texture quality of
In DUTCH we consider interactive fabric, or impressionistic sketching of the
systems where various types of users mayhat is going on behind process of moving clothes at a stage before
have different roles, each of which needshis Computer the design of shape has developed to

different knowledge to use the systemCurrent interactive systems are seldonenough detail for a mannequin to be
Specifying a complete interactive systenstand-alone. Even if we connect theactually dressed.

will amount to specifying various more or machine to the outside world solely by

less overlapping UVMs, one for each role exchanging diskettes, users need to knoWhat are the Process and Time

based on the user’'s viewpoint.the reason for certain unexpected event#spects of delegating Tasks

Adaptability is clearly separated from and take measures for safe, reliable, and my Computer

specifying the knowledge needed toefficient interaction with external agents.IT time scales are completely different
perform role specific tasks. Whereas foin the case of more sophisticatedfrom those of human information
the user the system appears monolithicGonnectivity, users need to understangrocessing. Because of this, systems often
the designer has to find out what types ohspects of local and world wide reactto user requests either amazingly fast
knowledge will have to be specified. Inconnections and safety procedures (fir@r annoyingly slow and unpredictable. A
the first place the system should speak walls, signatures, authentication). Inmore fundamental problem occurs if the
language that is understandable for theertain types of tasks, the actual locatioromputer is a front-end to a process where
user in relation to his intentions and tasksof certain processes should be known antime characteristics are of a hon-human
In interactive systems, however, muchunderstood (“is my pin code transportedscale. Here either the feedback is slow (eg,
more complex knowledge is needed. Userthrough the network to the bank, or is itmonitoring chemical plant processes) but

need to be able to instantiate a mentalalidated locally at the terminal?”). the user is supposed to anticipate the
model of what is going on in interaction, outcome of previous actions in order to
based on knowledge available in humatwWhat Organizational Structure optimize the continuation of the process,
memory and information provided by theis behind my Computer or the process is fast in performing

system at the relevant moment. Thidn the envisioned interactive systems, arreversible tasks (eg, delegating certain
knowledge and information must beuser needs to understand that other useflight operations to the auto pilot) and,
specified in an early phase of the designare players in the same game, influencingonsequently, the user is expected to assess
We should systematically take care of thehe total process, for example by managinthe expected consequences in all details
different types of knowledge that will be their workflow process or monitoring their that affect safety and reliability. Actually,
engineered at a later stage (probably bgctions, or by having different rights both cases are requesting the same type of
very different specialists who may never(“who may inspect or change or delete thensight and knowledge from the user.

meet each other, like software engineers-mail | have just sent?”). Various recorded cases where pilots ended
hardware designers, graphical designers, up ‘fighting’ the auto pilot are illustrations
workflow managers, and systemsWhat Task Domain is available of designs where this type of knowledge
architects). through my Computer was never considered. The same can be

If a fashion designer uses an interactivéound in recorded disasters with nuclear
What is going on behind the Screen  system, several tasks could be delegatgqubwer plants where potential consequences
Users hardly care about ‘what’s inside’.to the computer with considerable addeaf task delegation were never modelled,
Only if certain internal processes takevalue, for example to search multimediaand failure indications were completely
more than a few seconds, or aralatabases of video clips from cat walkinadequate and even disturbed human
unpredictable for the user, the systenshows, images of the people and th@roblem solving processes.
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Specifying the above-mentioned types ofmodelling language and supporting toolcourse, in prescribing this knowledge, the
user knowledge requires a modellingthat is needed for this. cognitive ergonomic insights in human
language that is precise and unambiguous information processing are of paramount
enough to be understood by engineerSpecifying the details of technology, fromimportance. The system should be
without deep insight in cognitive science.the point of view of DUTCH design, is understandable, usable, and require the
At the same time this language shoulcequivalent to specifying all relevant lowest level of effort on the part of the user.
enforce complete specification of whatknowledge needed for each type of user
matters to the user and what is relevanbesigning technology is thus translated intc
from the point of view of human building prescriptive knowledge models,
information processing. We developedintended for the implementing engineer. please contact:

NUAN (new user action notation, adaptedexactly this knowledge should also be Gerrit van der Veer — Vrije Universiteit
from Hix & Hartson) into precisely the available to be instantiated into a menta Amsterdam, The Netherlands

. . O Tel: +31 20 444 7764
model whenever interaction requires it. Of I
E-mail: gerrit@acm.org

Link:
http://www.cs.vu.nl/~gerrit/

Human-Computer Interaction Challenges in Nomadic Computing

by Reinhard Oppermann

In Nomadic Computing, mobile users are supported by ‘Crumpet’, a European project with five partners,
contextualised information presentation and focuses on localisation of the user and personalisation
interaction. Atthe GMD Institute for Applied Information of information; ‘SAiMotion’, a co-operation between
Technology, prototypes and services are currently GMD and Fraunhofer Gesellschaft, concentrates on
being developed in the framework of two projects: context modelling and Human-Computer Interaction.

Human-Computer Interaction is one of thedistributed in space (people roamingpen and the microphone may be
key issues for information systems inaround), time (people with severalappropriate for the palmtop. The
general, and for nomadic informationoverlapping tasks) and socialpredominance of visual display and
systems in particular. Since informationcommunities (involving several people). mechanical input with the desktop will
technology is used as a means foNomadic information systems allow thebe replaced by the audio display and
accomplishing tasks, when informationuser to prepare an activity from homespeech control with the palmtop.
processing is embedded into a moreising the desktop, by browsing through
general frame of tasks, and computingand editing notes and messages in th€rumpet and SAiMotion
technology is embedded into otherpublic (the Web), corporate (businesdn the projects Crumpet and SAiMotion
equipment and technical infrastructure data) and personal information spacesve develop scenarios and prototypes for
Human-Computer Interaction is of central(address book and personal papers). Omndirect interaction by exploiting the
value for effectiveness, efficiency and usetour, the ongoing activity is supported byuser’s navigation in the physical space
satisfaction. This is particularly true asa mobile device, and back at home or irand providing easy and intuitive
mobile information and communication the office the preferred device will againinteraction methods. By roaming in the
devices become smaller and moreée the desktop computer. Continuougphysical space the user indicates
restricted with respect to information access to information spaces is providegénvironments of interest and objects of
presentation, data entry and dialogueia the Internet, wired or wirelessly. relevance for current tasks. Tourist and
control. Mobile information and mobile business applications are selected
communication devices, like PDAs orThe Human-Computer Interactionto demonstrate contextualised content
cellular phones, are currently designed fochallenge comprises two classes ofelection and new interaction paradigms.
dedicated tasks, but their application igequirements. Firstly, interaction must beUsers are supported by logistic services
becoming more and more integrated int@onsistent from one device to anotherin finding transport, shopping or
a task flow where stationary and mobileusing non-contradictory metaphors andaccommodation services, partners or
devices are used together. methods. Secondly, interaction has to bplaces for business, and scalable
appropriate for the particular device andexplanations of objects related to the
Nomadic computing starts with this stateenvironment in which the system is usedinterests and previous knowledge of the
of technology, in which the activities of Note that the requirement does not caluser. The implementation will be based
a user can be supported during the whol#or identical metaphors and methods. Then a standards-compliant framework,
process of task accomplishmentdesktop computer allows for different extended to support nomadic applications,
independently of specific devices, andnteraction techniques than a palmtopdevices, and networks for fast creation of
access can be provided to public angdomputer or a WAP phone. Using therobust, scalable, seamlessly accessible
personal information spaces. Nomadideyboard and a mouse may be the methatomadic services. In particular the
Computing focuses on activities of choice for the desktop, while using thefollowing services are foreseen:
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e Adaptivity: Adaptive nomadic -
services responding to underlying
dynamic characteristics, such as
network quality of service and
physical location .

 Platform independence:Suitability
for a wide range of terminal types,
including next generation mobile
phone/PDA/PC hybrid terminals

» Navigation: The support of users in
every phase of mobile problem
situations via dynamic presentation of
relevant routing and navigatione
information will provide an effective
navigation in space not depending on
external media as maps, guidelines or
verbal enquiries

» Action assistance:Hints regarding
necessary actions to be taken to

Conflict monitoring: A permanent
monitoring of the action sequences of
the user allows the recognition and
prevention of possible conflicts
Context sensitive interaction:
Multimodal interaction and
presentation mechanisms that adapt t
environmental variables like daytime,
noise, and situation of communication
allow a context- and situation-adapte
interaction including audio display
and speech control

Anticipated information supply:
Proactive presentation of relevantgg® _
information ada_pted to the p_rese_mCurrent pen based interaction.
task sequence, interest and situation

of the user and to the frame activity
improves the efficacy of interaction.

Schaltungen (l1S); GMD Institut far
Publikations- und Informationssysteme

successfully achieve the defined goalQOther research and development activitie§lPSl1); Emorphia (UK), University of
as well as relevant navigation andare planned to find and disseminateHelsinki, Sonera Ltd (Fi), Queen Mary &
routing information are provided by solutions for new types of devices,Westfield College London, European
the system infrastructure and services which will Media Laboratory GmbH (D), Portugal
« Supply of resources:Automatic increase the benefit for a wide range offelecom Inovacéo, S.A.
identification and supply of helpful users. Several partners are involved in
and necessary resources, in théhese activities, including FhG t't?ks o
... . ) N . p://fit.gmd.de/topics/icon/
vicinity of the user, which are neededFraunhofer-Institut flr Graphische pp it gmd.de/projectsicrumpet/
to complete the current task, eg indooDatenverarbeitung IGD), Fraunhofer- http://fit.gmd.de/projects/SAiMotion/
network  resources  (printer, Institut fir Arbeitswirtschaft und
photocopier) as well as outdoorOrganisation (IAO), Fraunhofer Institut Flease contact:
resources (ticket counter, bankfir Zuverlassigkeit und Mikrointegration Reinhard Oppermann — GMD

: Tel: +49 2241 14 2703
machine, bus stop)

(1ZM), Fraunhofer Institut fir Integrierte £ _ai1: oppermann@gmd.de

Reasoning about Interactive Systems with Stochastic Models

by Gavin Doherty, Giorgio Faconti and Mieke Massink

TACIT is a research network addressing its research
towards integration and unification concerns and the
use of novel technologies for the support of continuous
interaction techniques. The network includes as

partners three members of ERCIM (CNUCE, RAL,
FORTH) together with the German Institute for Artificial
Intelligence (DFKI) and the Universities of Bath,
Grenoble, Parma, Sheffield, and York.

Interactive systems in the modern worldwWith this motivation, an approach toan augmented reality interactive
are becoming both increasingly pervasivemodelling is to apply timed specification whiteboard based on a finger tracker and
and increasingly rich in the variety of tasksand analysis techniques to encode a set ohage projection, developed at the
supported, the amount of informationassumptions about user behaviour in a uséiversity of Grenoble (see figure 1).
available, and the different ways in whichmodel. Although human behaviour is

the user can interact with them. Interactingnherently non-deterministic it can be What distinguishes this application from
with such systems involves multiple expected to follow probability an electronic whiteboard is that the user
media, supporting a continuous flow ofdistributions, and so an interestingdraws directly on the board with real pens;
information. The shift towards more possibility is to apply stochastic techniquesvhat is drawn on the board is scanned by
continuous interaction means thatto consider uncertainty in user models. the system by means of a camera. The
important properties of such systems are user uses gestures to select, copy, paste,
better expressed in terms of some qualityhe following example illustrates how etc. what is drawn on the board. The
of service parameter with time playing astochastic models may be used taesults of the operations are projected
central role (latency and jitter are oftenrepresent both user and system behaviounack on the board. Thus there is gestural
critical to the usability of a system). The example refers to the MagicBoardjnput from user to system, and feedback
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both of the user’s input (real ink on the
board) and from the system (‘digital ink’
projected on the board). User’s gesture
are captured by the system that recognis
and track a user’s finger. A cursor is
displayed (by projection) on the board—
when the system is tracking and gives thi
user feedback about whether it is able t
follow the position of the finger. We use
the stochastic process algebra approac results for this model showing the
to model this aspect of the MagicBoard distribution of time until the target is
interface and examine the relation_ , . reached for a variety of system
Figure 1: The Magic Board concept.
between system performance and the performances.
constraints placed on user’s behaviour.
The situation that we examine is one inn Grenoble, showing that the variability As we can see, there are two modes,
which the users need to slow down theiin time of fingers movement from one corresponding to the waiting and non-
movement to allow the system to keep upplace to another on the whiteboardwaiting conditions. When system
follows a lognormal distribution. Since performance is good, the non-waiting
In order to develop a model we make @¢he distances that are covered arenode dominates (curve on the left); as
number of assumptions about the real-timeelatively long, the initial part of the performance degrades, it shifts to a
behaviour and its variability of both movement is performed very quickly; bimodal distribution (curves in the
system and users. Part of the necessafyom the motor skills literature we take middle), and as it degrades further the
information is obtained from the literature.this as the initial ballistic part of the waiting mode dominates (curve on the
In particular, the delay generated by thenovement. The last part of the movementight). The shift to a bimodal distribution
tracker is assumed to be modelled by ais performed more slowly and we takecorresponds to a system that has an
exponential distribution because each laghis as corresponding to the visuallyaverage delay of between ca. 60 and 200
occurs independently from any previousguided part of the movement to the targetms. The tracking example above shows
lag (memoryless property). how stochastic models could help to
Following the (uninterruptible) ballistic visualise the possible impact of
The timing aspects related to thepart of the movement, the users checlassumptions made about user and system
behaviour of the user are of a differentwhether the cursor is managing to followbehaviour on the overall interaction in the
nature. We need to know how much timeheir finger. A delay may be introducedearly stages of interface development.
it takes for users to move their finger fromat this point before the final part of the
one point to another on the whiteboard ifmovement. Finally, we must formulate However, the modelling of assumptions
an unconstrained way. Further we needur assumptions about the threshold odbout user behaviour requires a very
to know how much the movement slowstime for the user to take account of thecareful approach. There are a number of
down when the user observes a lag itag (taken as cognitive delay) and theproblems and limitations that have to be
feedback. delay introduced by the user taken as taken into account. The best choice of
combination of cognitive and motor modelling approach may not always be
In order to have reasonable data for oudelay. For these delays we use the boundssident, and tool support is still an active
illustration, we require data on the humardata from a model of the humanarea of research.
performance for moving a finger overinformation processor. A similar
large distances and in different directionsargument holds for the delay introducedConclusions
We have available experimental databy the user, which we estimate to beStochastic modelling, simulation and

Based on these assumptions, we construct
a stochastic process algebra model,
presented in Figure 2, that describes the
relevant parts of system and user
behaviour. We used the model to obtain a
histogram of the distribution of the time it
would take to reach the target for 10000
different ‘runs’ of the simulation of the
model. Figure 3 presents the simulation

collected at the University Joseph Fourieuniformly distributed. analysis using stochastic automata is still
Systom — vser 1t Exp(10) - -- Exp(0.66) — Exp(0.5) - -~ Exp(0.1)]
{IH11y Stagel 1000
900 -
H2->TargetReached . /N
H1->Check 800 T D
H1->Follow g 700 - s ”/ - N
2 600 /S SN
8 VRN
Moves Start2 T‘msz P>Start? b 500 ; 7 ; \\ -
Pl - i ~
(P NoWait £ 400 [ ! WO
Clocks Pt: Exp(1.0) 2 300 - y
iiiememie g 200 v NS
C: Uni0.25 1.7) Continue T N
W: Unif(0.55 2.7) 100 ) = ~
System Stage2 By e R
Id(Starn, Start2, TargetReached} H2->TargetReached {IH21} 0 e e s e e e e e N S e e e e A e ma e |
ser 012345678 91011121314151617 18192021 22
Times
Figure 2: Finger tracking model. Figure 3: Results for different tracking performance
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a relatively new field. The expressivenessnto account the abilities and limitationsapproach can be used, and at sources of

of the specification languages, the theoriesf both user and system. Such modelperformance data and how they can be

concerning analysis of specifications, andallow us to generate a richer set ofintegrated.

their incorporation into automated supporianswers to design questions, which

are still at an early stage of developmentenables meaningful comparison of the
results of an analysis to human factor:

We believe such technigues have amlata and other empirical evidence. TWc Please contact:

exciting potential for modelling specific areas for investigation are to look Giorgio Faconti — CNUCE-CNR

performance in interactive systems, takingt the different ways in which the '€l 393152990 ,
E-mail: Giorgio.Faconti@cnuce.cnr.it

Link:
http://kazan.cnuce.cnr.it/ TACIT

Hand-Gesture Recognition for HCI

by Atid Shamaie, Wu Hai and Alistair Sutherland

The goal of this project in the School of Computer video images, even in the case of occlusion. Our
Applications at Dublin City University is to develop a system uses a multi-scale approach, Principal
system to recognize hand gestures from real-time Component Analysis (PCA) and graph matching.

The main applications of gestureAs a first step, we need to search onlyf we grab a sequence of images
recognition are communicative (eg Signthose images, which remainrepresenting a gesture then this sequence
Language recognition) and manipulativedistinguishable after blurring and find thewill generate a sequence of points in
(eg controlling robots without any target image T1 which matches D bestspace. However, this set of points will
physical contact between human andis a second step, we reduce the blurringsually lie on a low-dimensional sub-
computer). Irish Sign Language (ISL) isslightly and then search only those imagespace within the global 1024D space. The
the native language of the Irish deafin the group represented by T1. We findPCA algorithm allows us to find this sub-
community and contains thousands othe image T2 which matches D best. We
gestures. Each gesture consists of then reduce the blurring still further and
specific hand-shape and a specific handsearch only those images represented [
motion (see Figure 1). T2. We find the next target T3, and so on i
until the blurring has been reduced tg \ﬁ
Hand-shape recognition zero. Suppose we can search 10 imagg ™
First we gather a data set of all the handat each step. It takes only 4 steps to fin 'u_ /
shapes we wish to recognise. A naivahe best match out of 10000 images. i i
approach to recognizing a new image D ' i
would be to simply compare it with all Hand-motion recognition bl 7
the images stored in the data set and finBCA is a technique which allows us to 7 B 35
the target image T with the closest matchcepresent images as points in a low 4 -
But because there are so many images simensional space. If each image ig ”‘5;2 e & [
the data set this will take far too long. Wecomposed of 32x32 pixels whose values : R
can reduce the time by using a multi-scaleary from 0 to 255, then each imageFigure 3: A graph representing a gesture
approach. We divide up the data set intalefines a point in 1024 dimensional space'.n a subspace.
groups of images, which are similar to
one another by blurring the images a
different levels so that small differences
between similar images will be eroded
Thus a whole group of original images may
become reduced to just one image, whic

represents the entire group (see Figure 2
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Figure 1: The hand on the left is ‘a’ in ISL. a2
The right one is ‘z’, which includes 234
movement.
14+ .
- il
i ° 05 o1 0 A
r Figure 4: Projection of two different new
gestures into a subspace. The green
graph matches the known graph (yellow)
Figure 2: Blurring the image at different levels. but the black one is not.
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space, which usually consists of up tdOne of the advantages of this algorithnseveral processing elements to reduce the
three dimensions. This allows us tois its ability to recognise partially- running time.
visualise the sequence of pointsoccluded hand gestures. Even if there is
representing the gesture (Figure 3). Wea gap in the new gesture sequence due Tthe phenomenon of ‘co-articulation’, in
can represent this sequence of points biemporary occlusion it is still possible towhich one gesture influences the next in
a graph. We can find a different sub-spaceompute a match. In addition, it isatemporal sequence, is very importantin
and graph for each gesture in theossible to identify the start and endfluent Sign language. Recognition of co-
vocabulary of our system. points of the new gesture. It is evenarticulated gestures is one of the hardest
possible to use this algorithm when theparts of gesture recognition. We believe
In the recognition phase we capture amesture is made in reverse temporal ordegur graph-matching algorithm can be
image sequence of a new gesture and tigince the graphs are the same in each caselapted quite naturally to cope with this
to classify it as one of the known gestures problem. Finally detection of several
in the system’s vocabulary. We projectFuture Work gestures connected sequentially in a
the new gesture into each of the subSince speed is crucial in this applicatiorsentence and understanding of the whole
spaces and compare the graph of the newe may have to parallelise our algorithmsentence is ultimate goal of this research.
gesture to the graphs of the knownif the number of gestures gets large. Th|Q
gestures. We have developed a graphalgorithm is inherently parallel at different -
matching algorithm that finds the best matchevels. Not only projecting the unknown
based on finding the shortest edges of mput gesture into n subspaces an(please contact:
complete bipartite graph (see Figure 4). forming n graphs could be distributed to Alistair Sutherland — Dublin City University,
several processing units but the grapl '"¢and

Tel: +353(1) 7005511
matching algorithm could also be run on :
E-mail: alistair@compapp.dcu.ie

http //WWW compapp.dcu.ie/~ashamaie/mvg

Improving Speech Recognition for Communication-oriented Activities

by Andrew Sears

Speech recognition (SR) can be a powerful tool,

especially for individuals with physical impairments
that limit their ability to use a traditional keyboard and
mouse. While SR technology continues to improve,
users still experience significant difficulty creating
and editing documents. To address these difficulties,

researchers at the Laboratory for Interactive Systems

Design at University of Maryland (UMBC) and the IBM
TJ Watson Research Center are investigating the
processes by which users interact with SR systems,

the difficulties users encounter, and techniques that

will make SR more effective.

Our focus is on dictation-oriented activitieshigh-level spinal cord injuries as well asimportant patterns. Nearly 18% of all
(eg, writing email, letters, memos, ortraditional computer users with nonavigation commands fail. Over 99% of
papers) as opposed to command-angshysical impairments that hindered theithese commands fail due to recognition
control activities (eg, turning lights on andability to use a keyboard and mouse. Botkerrors, users’ issuing invalid commands,
off, answering the phone). Our goal is togroups of users completed a variety obr users’ pausing in the middle of issuing
improve the users’ experience as theylictation-oriented tasks using a state-ofa command. Further, over 99% of these
interact with SR systems—allowing for the-art SR system. Our results confirmedailures lead to one of three results:
greater productivity and increasedthat these individuals spent less than 35%modifying the content of the document,
satisfaction. This is accomplished byof their time dictating and over 65% of moving the cursor to the wrong location,
investigating how users interact with theseheir time correcting errors in the or no changes at all. By understanding the
systems, where they experiencdlictation. Of particular interest was theunderlying reasons for these failures, and
difficulties, why those difficulties occur, fact that these users spent over 32% dhe consequences users experience as a
and the consequences they experience #wir time navigating from one location result of failed commands, we can
a result of these difficulties. to another within the document. Theprioritize future efforts. Our initial efforts
results from this preliminary analysisto make navigation more effective have
Many researchers are investigatingorovide strong support for the view thatincluded modifying the way commands
techniques to reduce the number ofnore effective navigation and errorare processed and changing the
recognition errors, resulting in substantialcorrection will support substantial commands that are available to users. We
improvements in the underlying SRincreases in productivity. have evaluated these changes through a
algorithms. In contrast, we are interested longitudinal study involving fifteen
in assisting users in correcting thoseA more detailed analysis of the difficulties participants. A preliminary analysis of the
recognition errors that still occur. Our users experienced while navigating withinresults suggests a strong connection
initial study included individuals with the documents they created revealeietween navigational-efficiency and
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productivity. A detailed analysis of the users experience significant difficulty Future studies will continue to focus on

results from this study is underway. correcting recognition errors when theythe processes by which users interact with
do occur—with difficulties navigating SR systems to provide additional insights

While SR algorithms continue to improve, within documents accounting for almostinto the difficulties users experience, where

new applications will be found that one-third of the users time. By these difficulties occur, why they occur,

involve more complex tasks, noisydocumenting the causes and consequencand the consequences users experience.

environments, and users with more diversef navigational difficulties, we were able

speaking patterns. As a result, we believiéo identify specific changes that eliminatec

that recognition errors will continue to besome failures and changed the

a significant problem for the foreseeableconsequences of others. We were also ab please contact:

future. To allow users to experience theo revise the navigation commands tc Andrew Sears — University of Maryland,

full potential of SR for dictation-oriented provide greater power while reducing the Baltimore County, USA

applications, we must improve both thecomplexity of the commands. These Eel: +.1, 410 455 3883

) .. . -mail: asears@umbc.edu

underlying recognition algorithms and thechanges have been evaluated and resuns

processes by which users interact with SRvill be reported shortly.

systems. Our initial study confirmed that

Link:
http://research.umbc.edu/~asears

Bimodal Voice/Video-Based Speech Interfaces

by Pavel Zikovky and Pavel Slavik

Synthesizing the movement of an artificial face has of speaker’s lips (for example, by deaf people). So,
not only the role of ‘feeling’ for the user, it also applying bimodality (visual and audible) to speech
transfers information. Moreover, it is proved that a signal increases the bandwidth of information
whole speech can be recognized from the movement transferable to the user.

The strong influence of visible speech ifrom different HW and SW platforms. The advantage of handheld (such as
not limited to situations where auditory Moreover, the computers may havePalmtops, Psions etc.) devices is that they
speech degradation occurs. Moreover, different display capabilities and can be carried anywhere by anyone, eg
perceiver’s recognition of sound depend€omputational power. So, aiming towithout the need of external power and
on visual information. For example, whenprovide optimal solutions on a variety ofany special skill. But nowadays they are
the auditory syllable /ba/ is dubbed ontadifferent computers, we will use different usually not equipped with appropriate
video face saying /ga/, the subjectalgorithms for displaying the face. Fordisplays and computational power to
perceives the speaker to be saying /gaéxample, a face displayed on a handheldisplay any complicated graphics. So, for
Another benefit of facial animation is thatdevice that has slow processor and lowthose devices simple 2D drawing is the
the only information transmitted over theresolution display will be displayed as abest solution. As can be seen on Figure
Internet is textual, and therefore low-sizedsimple 2-D model, while on a well- 1, simplifying the face in 2D set of
and fast. This text is input to speech angquipped PC the same face will betriangles can be quite meaningful. The

visual engines on client side. displayed in a full color 3-D model. The disadvantage of this ‘oversimplifying’ is
following explains how displaying will that it cannot express the position of the
Lips animation be changed and divided across platformparticipant in space. On the other hand,
Lips animation is done by setting the faceand devices. it can be very useful while used on
to the position of the appropriate viseme handheld devices as simple autonomous
(viseme corresponds to phoneme) and bimodal agent (such as a visitor’s guide).
then morphing to the following one. The
viseme parameter allows choosing fron When users access the system from a
a set of visemes independently from the common low-end computer, notebook or

other parameters, thus allowing viseme
rendering without having to express therr
in terms of other parameters, or to affec
the result of other parameters, insuring
the correct rendering of visemes

high-end portable device, there is no need
to reduce displayed information only to
simple 2D polygons due to computational
power. So, it is possible to use a simple
polygonal 3D model of the head, which
gives us additional informational space
to use. It gives us the chance to give an
expression of more users organized in a
space, eg around the table, etc.

g g
- -

Adapting Face Presentation

to Different Platforms

As users can access discussion (chat) ov
the Internet, they can obviously access iviseme ‘o'.
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On high-tech devices we can do both ail€onclusion platform and the only transmitted
excellent 3D animation, which is only a A research has been conducted abounformation is text, it makes our attitude
better remake of a previous possibility,capabilities of possible devices, whichaccessible within huge number of devices
or excellent full-color 2D animation — lead us into creating three different clientsvhich are not capable of common
such as television — which is our goal.for different types of machines andvideoconferencing. While thinking about
The animation of the face is done byenvironments. There is the possibility toreal bimodal chat over the Internet, we
morphing real visemes (photographs of adapt the look of a face, and this can bbave used Jabber (www.jabber.org) as a
real person) of the speech as it flows inused in multi-user environments. Thenetwork communication layer.
real time. This is computationally simplest way of face representation on
expansive and requires a lot of memoryhandheld devices gives us the possibility Please contact: ]

. ; . . . Pavel Zikovky and Pavel Slavik —
but gives a perfect video of a persorof creating simple portable bimodal ¢;ech Technical University, Prague
speaking. interfaces. As the visual quality can be Tel: +420 2 2435 7617

adapted according to computer anc E-mail: xzikovsk@sun.felk.cvut.cz,
slavik@cs.felk.cvut.cz

The Virtual Glove Box — A New /O Device

by Detlef Krémker and Christian Seiler

The Virtual Glove Box is a project which started in 2000 Germany. The core of the project is a new Virtual Reality
and is currently under development at the Fraunhofer I/O device in which virtual objects are shown in a
Applications Centre for Computer Graphics in stereoscopic display and can be manipulated with both
Chemistry and Pharmaceuticals in Frankfurt a.M., hands by the user through haptic feedback devices.

The employment of simulation Box'. A glove box is an apparatus usedscene through matching polarised glasses.
technology together with the explorationin chemistry or biology to work on a Directly below the display frame are two
of 3D virtual environments creates atargets in a closed atmosphere, withoubpenings through which the user can reach
unique advantage in diverse fields sucltontaminating the substances oiinto the box. The user cannot see his real
as planning, rapid prototyping, marketingendangering the user. A glove box usualljhands but rather a computer generated
and presentations, or informationconsists of a transparent hull in which theepresentation which mirrors the user’s
dissemination and training. This isexperiments can be performed. The usanotions. We achieve haptic feedback by
particularly true if the focus is on can reach into the box through gloveausing a Cyber Grasp exoskeleton for each
inherently three-dimensional structureswvhich are attached at the inside of thénand. In this way the user can actively reach
and their spatial layout. Such structuredox. The gloves can be reached througmto the virtual domain to grab and move
range from the macroscopic (eg assemblgorresponding holes in the box. the virtual objects there. One of the
of parts, architecture etc.) to the technical obstacles in this set-up is to avoid
microscopic (nanomachines, moleculesWe used the glove box metaphor to buildhe user reaching into the projector beam.
etc). However the intuitive usage of 3Dour Virtual Glove Box. The Virtual Glove Another problem with an exoskeleton-only
computer graphics is often hampered byBox combines a stereoscopic display withapproach is that gravity cannot be displayed
the fact that 2D interaction metaphors ardaptic displays. The stereoscopic parin this set-up. We are currently evaluating
used for interacting with 3D content. Thisconsists of a two projector system withdifferent approaches to solve this problem,
makes it non-intuitive to manipulate polarised lenses which continuously displayfor example, the inclusion of a robot arm.
three-dimensional content and is a reasoimages for each eye. The user views the

why most people find it difficult to
navigate and to orient themselves in p
virtual 3D world. With the motivation to
leverage the use of 3D computer graphic
and virtual reality for different purposes
and different user groups, we introduce
an innovative dedicated I/O device. This
interaction device overcomes limitations
of traditional interaction devices, even
those that are dedicated to 3D (eg th¢
space mouse, or the PHANTOM). !

In order to overcome the problems anc
obstacles described above, we introduc .
a new /O device called the ‘Virtual Glove Virtual Glove Box prototype. User in front of the Virtual Glove Box.
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The usage of a real life interactioncan be similarly experienced. A veryabove. Beside the implementation of the
metaphor like a glove box greatlyimportant aspect of the device is thedevice there is another important aspect
increases the user’s acceptance for suetbommunication presentation andof the Virtual Glove Box project: the user
a new device. The Virtual Glove Box visualisation of new ideas or solutions,interacts with virtual objects. Therefore
enhances the immersion since the haptiwhich opens the usage of the Virtualthe description of such an object must
exoskeletons worn by the user are hiddefslove Box to many different sets of usersinclude not only visual properties, as in
from view by the apparatus, and a holisticExperts benefit from intuitive interaction other VR applications, or the haptic
approach is thus presented for immersiveéecause they can concentrate on thedescription, but also a behavioural
VR devices with haptic feedback. Thedomain competences (eg design odescription. We are currently improving
Virtual Glove Box offers a multitude of mechanics) rather than having to learn t@ component-based description model to
different fields of application wherever interact with complicated authoring incorporate the different aspects of a
interaction with virtual objects is required. systems. Users from management ovirtual object (visuals, haptics, simulation,
The foremost area of application asmarketing, and customers, share the sanedc.) into a software framework.
described above is the planningbenefit: things can be easier to
modelling and simulation of structures oncommunicate and understand if you haw g'ease contact -

. . . : etlef Kromker — Fraunhofer Applications
a microscopic level and smaller, likea ‘*hands-on’ experience. Center for Computer Graphics in Chemistry
molecular structures of three-dimensional and Pharmaceutics, Germany
objects from production plants, We have described a new I/O device fol Tel: +49 69 97 99 51 00
machinery, pipeline systems etc. Thentuitive human computer interaction. The E-mail: kiomker@age.ihg.de
usage is not limited to real objects, sincalevice itself offers many advantages over
abstract systems like work flow diagramsconventional 1/0 devices as described

Novel User Interfaces for the Future

by Veli-Pekka Raty

VTT Information Technology is developing user interface, developed in the Lumetila (Virtual Space—
interfaces with which people interact with movements, User Interfaces of the Future) project, replaces
gestures and touches — instead of conventional conventional keyboards, mice and joysticks with

computer controls. An example of VTT’s latest person’s body movements in interacting with the

innovations is an interface for computer games. The computer game and with other players.

Today, games use the same controls &D graphics engine together with the teamvork as a team. The boundaries between
word processing, spreadsheet, databagéay are essential in creating the immersiothe physical space and the interactive
or Internet surfing. The recentand experience in the Virtual Space. Thevirtual space that is presented to the
development of computer gamefact, that the players need not wear anplayers has thus been weakened. This
controllers is trying to take advantagevirtual reality devices, like data glassesesults in an interactive natural
from force feedback joysticks and steeringor gloves, helps in creating a totalenvironment with shared experiences
wheels. However, these solutions still relimmersion and enables the players tdetween the players.

on the old way of controlling the game
by using mainly one’s hands and fingers
Also, the player is alone in front of his
computer.

e

- Nautilus — a Submarine Adventure

For testing the Lumetila concept VTT
Information Technology created a game,
the LumePong, based on the well-known
Pong game from the early 1970s. The test
results and experiences were used in
developing, planning and designing a new
game called Nautilus.

Players Share Experiences

In fact, the novel bodily and spatial
interface is in a room where the bod
movements of the players are recognise
by pressure sensitive sensors installed i
the floor. From the sensors the informatio
is transmitted to the computer, which==
processes the information and shows th
game graphics on the large screen.

With Nautilus a group of players can
make a virtual trip into the underwater
world. Their task is to rescue a dolphin
that is trapped in a ship wreck. Along the
journey to the wreck the team gets score
The room is also equipped with a surroung points when collecting star fish and sea
sound system and light effect devicesy group of school children steering the horses. Also, there may be dangers under
These special effect devices and a real tim@ving bell Nautilus. water.
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The game is based on cooperation of &his technology and knowledge is alsofeedback from the users is an essential
group of 5-8 players. When the groupuseful in other applications at home andource of information. The HDC approach
goes to the right the submarine turns tat work. is also iterative. The current context is only
the right. If the group steps towards the the starting point for design.
front edge of the room the speed of thén the Lumetila project VTT Information
vessel increases. As the group move$echnology works in collaboration with VTT has already applied the HDC
backwards the speed of the vessethe media company Cube Ltd., Nokiaapproach in many Internet services and
decreases and the vessel reverses. TResearch Center, theme park Tampereanobile systems. Lumetila game concept
whole underwater environment can beSarkédnniemi Ltd. and the University of and user interface is an excellent example
seen on the screen. Furthermore, stronigapland. Tekes, the National Technologyof comprehensive application of the
light and sound effects are used toAgency of Finland cofunds the project. Human-Centred Design approach.
enhance the immersive experience, for ke
instance in the case of a collision with a~ocus on User Friendliness | s . _
.. . . . . ntuitive Environments:
shark. In addition to recreation, the tripin all its research activities VTT o ww vt filtte/researchlttes/tte54/
involves also physical exercise. Information Technology focuses on users Lumetila:
and their context of usage. From the ven\ http:/www.vtt fi/tte/projects/lumetila/
With Nautilus the research group hasheginning and throughout the whole desigt
. . . . . C . Please contact:
received essential information for process the main guidelines are: who ar Vel - .
. . . eli-Pekka Raty — VTT Information
developing advanced user interfaces fothe users, where are they, and what is th echnology
entertainment applications, for instancenature of their everyday life. In this Tel: +358 3 316 3340
those for science centres and theme parkisluman-Centred Design (HDC) approach E-mail: Veli-Pekka.Raty @Vit.fi

Roomware: Towards the Next Generation
of Human-Computer Interaction

by Norbert A. Streitz

Roomware® consists of computer-augmented room to information and for the cooperation of people. The

elements with integrated information and Roomware® components were developed at GMD’s
communication technology facilitating new forms of Integrated Publication and Information Systems
human-computer interaction. They are part of an Institute (IPSI) in Darmstadt.

approach that the ‘world around us’ is the interface

The next generation of human-computecooperation. One result of this researchvith partners from industry in our R&D
interaction is determined by a number ofare so called ‘Roomware®’ componentsConsortium ‘Future Office Dynamics’. In
new contexts and challenges. One majdior the Workspaces of the Future in sahe following, some examples of roomware
challenge is to overcome the limits ofcalled ‘Cooperative Buildings'. They are described.

desktop-based information environmentgequire new forms of interaction with

currently in use. In the past, theinformation, wich are supported by theDynaWall® and InteracTable®

introduction of information technology software we developed. The DynaWall® in the AMBIENTE-Lab
caused a shift away from real objects in is an interactive wall covering one side of
the physical environment as informationRoomware® the room completely. The size of 4.50 m

sources towards monitors of desktoprThe Roomware® components werewidth and 1.10 m height and the very
computers at fixed places as the interfacedeveloped in the AMBIENTE-division at smooth integration of this very large
to information. Accordingly, user- GMD-IPSI in Darmstadt as part of the i- display into the architectural structure
interface designers developed the knowih AND environment (Streitz et al, 2001). creates the impression that you are really
types of human-computer interaction forRoomware® results from the integrationwriting and interacting with a wall or
the desktop paradigm. In contrast to thispf information technology into room wallpaper. The surface is touch-sensitive
we developed a new approach thaelements as, eg, walls, doors, and furnitureso that you can write and interact on it with
emphasises again the relevance oRoomware components are interactive angour bare fingers or with a normal pen (no
physical objects. In this approach, thenetworked; some of them are mobile dueslectronics needed). Several people can
‘world around us is the interface toto independent power supply and wirelessvrite/ interact in parallel in (currently
information’ where traditional human- networks, and are provided with sensinghree) different areas of the DynaWall.
computer interaction will be transformedtechnology. The figure shows already theBeyond these physical affordances, our
to human-information-interaction andsecond generation of roomwareBEACH software enables very intuitive
human-human communication andcomponents which was developed togethénteraction based on gestures that are
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reflecting actions with physical objects in
the real world (eg, “take and put”, “throw”,
“shuffle” , ...). When throwing objects
(with different accelerations), the speed
and thus the flying distance is dependent
on the initial momentum provided by the
user. People can interact this way

immediately after having seen it once.

A similar way of interaction is provided

by the InteracTable®, another roomware
component we developed. It has a display
size of 65 cm x 115 cm and a diameter of
130 cm. Beyond the type of interactions
available at the DynaWall, it provides

additional ones required by horizontal and

The second generation of Roomware® components. round or oval-shaped displays. To this end,

we developed in BEACH special gestures
; ; o for shuffling and rotating individual
The Disappearing Computer Initiative information objects or groups of objects

) across the surface so that they orient
As part of the European IST programme, ‘Future and Emerging Technology’ IaunChﬁqemselves automatically. This

the prpactlve initiative Thg Dlsappean_ng Computer’ (DC). Aft(_er a careful review an%ccommodates easy viewing from all
selection process, 16 projects were finally accepted for funding. An overview of the

projects can be found at http://www.disappearing-computer.net/projects.html. perspectlvgs. Furthermore, one can Cre‘"?‘te
a second view of an object and shuffle this

The projects started on January 2001. The duration of the projects is between two to tiicetie other side so that all team members
years. 37 institutions from academia as well as industry in 13 countries are participatiigyve the correct view at the same time.
in the 16 projects. The total effort of all projects is close to 300 person years, 50 % ofjther examples of roomware components

being funded by the European Commission. are the CommChairs® and the

The objectives of the ‘Disappearing Computer’ initiative are to explore how everyday life@nnecTables®. More details on the
can be supported and enhanced through the use of collections of interacting artefs&féerent roomware components are given
Together, these artefacts will form new people-friendly environments in which thi@ [Streitz et al (2001). Roomware:

‘computer-as-we-know-it’ has no role. The aim is to arrive at new concepts antbwards the Next Generation of Human-
techniques out of which future applications can be developed. Specifically, the projects@dmputer Interaction based on an

the initiative will focus on three inter-linked objectives: Integrated Design of Real and Virtual
« Developing new tools and methods for the embedding of computation in everyd@orids. In: J. A. Carroll (Ed.), Human
objects so as to create artefacts. c X

Pmputer Interaction in the New

» Research on how new functionality and new use can emerge from collections I\9I|Ilennium Addison-Wesley]

interacting artefacts.
» Ensuring that people’s experience of these environments is both coherent and engagr_ing )
in space and time. he Passage mechanism
Passage is a mechanism for establishing
Beyond the individual projects, the DC initiative is planning a range of inter-proje¢ie|ations between physical objects and
collaboration activities as, eg, Disappearing Days workshops, Troubadour gran{Sytyal information structures, thus

Research Ateliers, Jamborees as conference-like major events, etc. bridging the border between the real

The DC-initiative started their collaboration and networking activities by electing ¥orld and the digital, virtual world. So-
steering group of four people: Norbert Streitz (chair) (GMD-IPSI, Darmstadt, Germanyjalled Passengers (Passage-Objects)
Lorna Goulden (Philips Design, Amsterdam, The Netherlands), Spyros Lalis (IC&nable people to have quick and direct
FORTH, Heraklion, Greece) Paddy Nixon (University of Strathclyde, Glasgow, UK). Thaccess to a large amount of information
initial kick-off meeting of all DC-projects took place on January 31 in Darmstadt startingnd to ‘carry them around’ from one
to form the DC community. The steering group can be contacted via dc-sg@disappearidfsation to another via physical
computer.net. The DC website has been launched and will soon become the primary p

of information and communication for the DC community. }%ﬁ’esentatlves that are acting as physical

‘bookmarks’ into the virtual world. It
Links: provides an intuitive way for the
The Disappearing Computer Initiative: http://www.disappearing-computer.net ‘transportation’ of information between
EC Future and Emerging Technologies: http://www.cordis.lu/ist/fethome.htm roomware components, eg between

Please contact: offices or to and from meeting rooms.

Norbert Streitz — GMD
Tel: +49-6151-869 919 A Passenger does not have to be a special

E-mail: streitz@darmstadt.gmd.de physical object. People can turn any
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object into a Passenger: a watch, a ringntuitive access at every location in aevery place into a social information

a pen, glasses, a wooden block, or othdsuilding (=> Cooperative Building). marketplace (= agora in Greek) of ideas
arbitrary objects. The only restriction and information where one can interact
Passengers have is that they can bleuture Work and cooperate with people.

identified by the Bridge and that they areAt the beginning of 2001, we started a .

. . . . . Links
unique. P_assengers are pla_ced_ on soew pr_olect callgd Amb|er_1t Agora_s. http-//www.darmstadt.gmd.de/ambiente
called Bridges, making their virtual Dynamic Information Clouds in a Hybrid -/ future-office.de
counter parts accessible. With simpleWorld’. It is funded by the European nhttp://www.roomware.de
gestures the digital information can beUnion as part of its proactive initiative http:/www.Ambient-Agoras.org
assigned to or retrieved from the‘The Disappearing Computer’. ‘Ambient

. . . - . . Please contact:

passenger via the virtual part of theAgoras’ will provide situated services, Norbert A. Streiz — GMD
Bridge. The Bridges are integrated in theplace-relevant information, and a feeling ¢|- +49 6151 869 919
environment to guarantee ubiquitous anaf the place to the users. It aims at turning E-mail: streitz@darmstadt.gmd.de

Human Computer Interaction and Virtual Worlds

by Jutta Becker, Ivo Haulsen and Herbert Risseler

The development of scalable Human Computer interaction paradigms. Standard input devices with
Interfaces, and the definition of adaptive interaction haptic feedback and sound are used within the scope
paradigms, have led to both the usage of standard input of VR learning and training environments, and novel
devices for 3D interaction purposes and the integration multi-touch-sensitive input devices are being developed
and configuration of innovative interaction devices. to improve tomorrow’s human/computer interaction
The VISTA team of GMD-First is currently engaged in with Virtual Worlds. These projects are funded by the
some HCI related projects for exploring adaptive Federal Ministry of Education and Research.

Virtual Worlds gain their acceptance methods are predefined and cannot b&/e integrate additional spatial audio and
through a large number of interactionchanged without new compilation. Thetactile feedback into the training
possibilities. The development of webscalable interaction model allows theenvironments. For instance, the collision
standards like VRML, X3D and Java configuration of input devices by readingof objects during manipulation is
represented an important step towardan XML configuration document, and combined with audio and force feedback.
scalable virtual environments. Exploringdefining the input channels and theirThe new IFeel-Technology™, integrated
virtual worlds within immersive transformation, without new compilation. in standard mouse devices, is available
environments, such as CAVE systemsMouse movements can be used alternatefpr every PC and laptop computer.
demands new interaction paradigms anébr translation, rotation or other parameter
device technology with respect tovariations. Additional buttons or wheelsIn other project areas, we are developing,
common desktop standards. are programmable without developing newwith our partners FHG Institute 1AP,
functions. According to the user’s role andpressure-sensitive devices based on
In general, a vocational learningclassification (eg expert/beginner,polymer materials, advanced electronics
environment will be centred around a PGechnician/manager), certain interactiorand intelligent interaction paradigms. As
or laptop computer. Keyboard, mouse oand configuration possibilities are eitherwell as the exploration of organic materials
touchpad are used, and occasionallyidden or made available. for future low-cost multisensorial devices,
additional devices like joysticks or % we will also be examining emotion and

trackballs are available. According to a C gesture processing.
majority of different learning contexts,
intejrac'zi/on methods must bg adapted ti ' ’} 7 4 Links: _

) . A g/ http://www.first.gmd.de/vista
the actual user and his/her learninc http:/Avww.first.gmd.de/vista/hci
requirements. Different learning scenarios
provide the user with interactive
simulations or predefined animations.
Besides navigation through and
exploration of objects and environments
a variety of manipulation possibilities |
assist in the training.

Please contact:

Jutta Becker — GMD

Tel: +49 30 6392 1776
E-mail: bonjour@first.gmd.de

Ivo Haulsen — GMD
Tel: +49 30 6392 1777
E-mail: ivo@first.gmd.de

| HClIs f VR t Standard input devices and multi-channel
n common s for SYSIEMS, jnteraction paradigms improve HCI with

navigation and manipulation interactionvirtual worlds.
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User-centric Multimedia on the Web

by Lynda Hardman

First generation web pages tend to be text-centric and
created by hand for a broad audience. Second
generation web pages offer some form of user-tailoring
by extracting relevant content dynamically from a
database and displaying it in a generic template. While

this approach is already in use for creating textual

documents, research carried out at the Multimedia and

Human-Computer Interaction group at CWI aims at
providing end-users with on-demand, user-tailored,

synchronized hypermedia presentations.

The main goal of the research is to enabl&he Cuypers Architecture There are various levels of such
the dynamic generation of hypermediaThe Cuypers environment is a prototypeabstractions, ranging from very high-level
documents that take into account usehypermedia generation environment whichabstractions, that focus on the semantics
preferences and make optimal use ofs able to select media items from abut say little about the presentation-
system and network resources. In order tdatabase or the Web and combine them ioriented details, to the presentation models
achieve this we require to elevatea multimedia presentation. During theused by concrete multimedia file formats.
multimedia to the same status as text igeneration process, network conditions,

the way it can be included in documentdiscourse and interaction models, usefowards the Third Generation:

and presented to a user. Multimedigreferences, and other varying conditiondultimedia on the Semantic Web
document processing has a number afan be taken into account. The result of th&hird generation Web pages will make
requirements that are fundamentallyprocess is the generation of a multimediaise of rich markup, based on XML, along
different from text which make it more presentation that can be transmitted oveawith metadata, eg encoded in RDF (W3C's
difficult to incorporate in a ‘traditional’ the Internet and played to the user by &esource Description Framework), to
electronic publishing environment. Forstandard Web client. After the relevantmake the content not only machine
example, multimedia document mediaitems have been retrieved, they neegadable but also machine processable.
formatting cannot be based on text-flowto be grouped into a coherent presentatiofhis will allow more directed search of
layout rules. These differences make ithat conveys the intended semantics of thdocuments, but also the development of
extremely difficult to apply most author and is also adapted to the specifinew applications making use of the
commonly used solutions because theyequirements of the user. In order tosemantic information in the documents.
are too text specific. The reasons forachieve an adequate level of adaptatior-commerce applications, for example,
wishing to tailor text documents to thepresentation independent abstractions aiman make use of agreed-upon semantic
needs of individual users, however, stillrequired to be able to generate a widenark-up to produce integrated
apply to multimedia. Current trends arevariety of hypermedia presentations whileinformation from several sources. In the
that the Web is accessed using appliancesaintaining the underlying semantics.medical world, patient records can be
other than a standard PC, the primary annotated using standard domain
mode need not be textual and the contex: descriptions to allow their exchange
in which the information is used are more among hospitals, and even countries.
diverse. Users are also becoming mor;
demanding and expect content to bg
supplied in their own language and to take
their cultural background into account.
Our group has developed multimedia
models and techniques that go beyon:
current text-centric approaches and ca
be employed to cater for the requirec
diversity.

Clair-obscur (French) and chiaroscuro ( lialian) both
mean "light-dark’. Both terms are used to describe
strong contrast of light and dark shading in paintings,
drawings and prints. Although the effect had already
been used for many years, the term only came into
fashion in the late sixteenth century. Criginally, the
word came from Haly. The painter Caravaggio
(1573-1610) made chiaroscuro his trademark.

In our work, we are interested in semantic
markup to the extent that it potentially
enriches the created hypermedia
presentations and facilitates the
presentation generation process. When
media items are selected from databases
we need information, for example, on the
potential role the item may play in the
integrated presentation. One of our
research questions is to what extent this
is possible, and what types of metadata
actually improve the generation process.

The approach that we are currently
investigating is to generate individual,
tailored documents on demand, based o
the prevailing conditions, rather than
having to rely on predicting these
beforehand. The goal of our research i

Link:
http://www.cwi.nl/ins2/

to construct an environment which allows

i H _ Rerbrandt Harmensz. van Rijn: Self Portrait as the
variations in end-user platform, network Al kot

conditions and user preferences to

influence the multimedia document Presgntaﬂon explaining the chiaroscuro
. technique as used by Rembrandt,
generatlon process.

generated by the Cuypers system.

Please contact:

Lynda Hardman

and Jacco van Ossenbruggen — CWI
Tel: +31 20 592 4147

E-mail: Lynda.Hardman@cwi.nl,
Jacco.van.Ossenbruggen@cwi.nl
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Multimodal Interfaces for Multimedia Applications:
Consequences on the Interface Design

by Laurent Romary and Nadia Bellalem

Under the auspices of the European project MIAMM, of multimodal interactions involving strong language
two teams of INRIA collaborate to define new types recognition and understanding capacities.

Considering the ever growing size of the two modes (language and gesture) provide a unified semantic of 3-D
information available on line, coupled is understood at a semantic level gestures as provided by the haptic
with the wider variety of potential userse dialogue management is even more device, which integrates the relation
which are likely to demand some kind of crucial in a multimodal environment to perceptual grouping factors
access to it without necessarily being since it contributes to the building of « multimodal dialogue management
computer experts, it is mandatory to the context (cf. Eg elliptical where both contextual interpretation
provide access means which are basically phenomena) but also ensures a good and interlocution will be managed in
based upon human spontaneous continuity of the dialogue by ensuring a uniform framework to ensure the
communication abilities. Such interfaces that the right communication act is close interaction between these two
must obviously incorporate dialogue understood and produced functions
component based on speech and gesturefinally, one has to design an optimale software integration, based on the
without losing fundamental qualities like  graphical representation of the task definition of an multimodal exchange
simplicity, efficiency, speed and where objects are clearly identified format MMIL (Multi-modal Interface
robustness. Conversely, the system must and organized in such a way that the Language), expressed in XML, which
be able to answer either in natural lay-out of the scene as perceived by will gather up the various results
language or by means of an adequate the user will be predictable. yielded by each module in the
presentation of available information in system.
a graphical way, probably coupled within the context of a multimodal interface
force feedback devices to get a bettecomprising a haptic device, it is essentiaThe MIAMM project will start in
grasp on the actual organisation of theo analyse how such a presentation caSeptember 2001 and also involves DFKI,
information which is being presented. integrate the third dimension (depth). ItSarrebruck; TNO, Netherlands
should be both more natural from aOrganisation for Applied Scientific
The aim is thus to design a human{erceptual point of view, and provide Research, Delft; Sony Int. Europe GmbH,
computer flexible interface which is able situations where direct action on the scen&tuttgart and Canon Research Center
to adapt to the communicative capabilitiess preferable to communication with theEurope Ltd., Guilford.
of the user by interpreting the user’svirtual assistant (situations of emergency
requests in the application context. Thee-organization of the scene etc.). This
development of such interfaces may havepens a wide range of possible researc

Link:
http://www.loria.fr/equipes/led/

strong consequences on mordhat has been barely tackled so far. Please contact:
fundamental research on man-machine Nadia Bellalem — LORIA
communication: These various aspects have been for lon "€l +33 3 83 50 20 33

part of the core activities of the ‘Langue E-mail: nbell@oria.fr

« it implies having robust language et Dialogue’ team at Loria, mainly in the
processing modules, from speeclcontext of multimodal reference
recognition to deep languageinteraction with ‘classical’ designation
understanding, comprising thedevice, but our strong involment in the
interpretation of multimodal referring future MIAMM European project
expressions (eg demonstrative andMultidimensional Information Access
gesture) and the contextualusing Multiple Modalities). This project
understanding of the action to beaims at providing a multimodal interface
taken or answer to be given based on a haptic device to provide access

« it forces the design of new models forto multimedia data. In collaboration with
the analysis and understanding othe Parole team at Loria, we will develop
gestural trajectories, there againthe following aspects:
implying the contextual interpretation ¢ robust linguistic processing module
of possible designations putting into competition both

* these two aspects have to be stochastic models and symbolic ones
combined in generic communication (based in particular on the TAG (Tree
models where the complementarity of Adjoining Grammar) formalism)
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Constraint-Based Navigation in Three-Dimensional Scenes

by Christoph Wick and Stefan Pieper

Efficient navigation of three-dimensional image data (FIT) present two examples for a design principle that
requires visualisation and interaction techniques improves navigation in complex spatial environments.

derived from and suitable for the tasks. Scientists at This approach is called constraint-based navigation
the GMD Institute for Applied Information Technology in three-dimensional scenes.

Medical informatics often deals with
volume data sets acquired by CT, MRI o
3-D ultrasound scanners. In the field of
interactive computer graphics, a lot off
research has been conducted on gene
visualisation techniques such as volumg
and surface rendering. Interactive
computer graphics have also providec
basic mechanisms for navigation in suc
data sets with 2-D pointing devices.
Various examples can be found in the
Open Inventor library or in VRML
viewers.

The virtual transducer is
positioned on the thorax
model and can be swept,
tilted, and rotated by
dragging at the three
touch-sensitive areas

With the EchoCom application we have (blue, red, and green).

introduced a tool to explore 3D cardiac
ultrasound volumes and to train thethorax. If the user drags the mouse frontonsuming and error-prone work. In order
handling of an ultrasound transducer. Tdere, it follows the mouse pointer. Theto facilitate the manual interpretation, an
be usable as a web-based application, @aransducer tip never loses contact with thautomated texture analysis component
appropriate mouse interaction techniguesurface and thus no meaningless positiongrocesses the three-dimensional data sets
had to be introduced. A major design goahre achieved. Another option for settingand identifies sub-volumes of
of the interface was to provide somethinghe transducer’s initial position is to selecthomogeneous structural qualities, thus
that resembles the handling of a reabne of the standard views defined inclassifying and segmenting the raw data.
transducer and gives maximumechocardiography and continue
orientation in the complex spatial exploration from there. Apart from The analysis results can be used as an
environment. Common 3D interaction moving the transducer over the chest thaugmentation in a mixed-reality
tools like a virtual trackball or CAD-like user can sweep, tilt, and rotate thevisualisation. However, only with an
interfaces proved to be counter-intuitivetransducer in a second mode. For thaadequate navigation mechanism will this
and require a remarkable learning efforpurpose, three intuitive and easilyaugmentation guide the user to a more
from the user. accessible areas on the transducer handificient exploration. The key concept to
can be ‘grasped’ with the mouse. Eachmake use of is the relevance of certain
Our analysis of traditional training in area lets the user perform one of the threleorder surfaces and their enclosed or
echocardiography showed that transducdvasic orientation operations (see figure)adjacent volumetric structures. Thus, the
handling is always a two-step process: navigation can concentrate on letting the
depending on the desired view thelnitial informal evaluations with both user pick bodies and surfaces of interest
transducer is first positioned on one of anovice and trained cardiologists, someand, taking the picked object as a
few standard points on the patient’'s chestamiliar and some unfamiliar with 3D reference structure, allowing him to
After that the transducer is swept, rotatedinterfaces, have shown that such axplore the immediate vicinity.
and tilted until an optimal view is reached.specialised, constrained interface is easy
With this in mind, we designed an to use, intuitive, and suitable for the taskAt a planar border surface as reference
interface to navigate with a virtual structure, for example, the view can be
ultrasound transducer as ‘naturally’ adn the TriTex project another applicationset to a perpendicular cross-section and
possible. is about to be developed as a visualisatiothe navigation can be constrained to
tool for 3D medical and geologic data.translations along this surface. Certain
A surface model of the thorax serves a3 hese data originate from medical 3Dspherical structures can be explored
a reference scenario. If the user clicks oimage scanners or seismic surveyshrough diametric cross-sections, thus
a spot on the thorax model, the tip of anapping earth’s sub-surface structuresieducing the navigation to only the
virtual transducer jumps to that spot andBecause of the data’s complexity, manualiotational parameter.
positions itself perpendicularly to the slice-by-slice analysis results in very time-
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Both examples share a common desigdegrees of navigational freedom aremanipulation of views can be
principle: efficient navigation in complex determined by requirements to visualiseaccomplished.
environments, such as three-dimensiongdroximal visual contents simultaneously.
image data, requires visualisation andConstraint-based navigation proved to be éMkD Institute for Applied Information
interaction techniques derived from anda successful tool for different applications technology:
suitable for the tasks. Generic navigatiorthat were designed to address highly http://it.gmd.de
techniques must be constrained to reducgpecialised needs. However, to develo|
complexity in interpretation of data asan adequate constraint-based navigatio '¢ase contact:
Jurgen Marock — GMD
well as in interaction with it. Abstract scheme it is always necessary to perforr Tel-+49 2241 14-2155
reference structures - standardisedan in-depth field analysis. One result of £ .- juergen. marock@gmd.de
registered models or objects automaticallghis analysis will be an exact
extracted from the raw data - provideunderstanding of how information has to
spatial constraints, while the remainingbe visualised and how reproducible

Implementation of a Laser-based Interaction Technique
for Projection Screens

by Michael Wissen

A laser-controlled interaction technique consisting of been developed by Fraunhofer Institute for Industrial
a large interactive screen, ‘The Interactive Wall’, Engineering (IAO), Stuttgart.
together with a laser-based pointing instrument, has

The Interactive Wall forms a 6.5 x 1.6m support through gesture recognition basetfom long distances (up to 8 metres) and
continuous workspace (see Figure 1). Ilt®n a writing instrument. from acute angles (25 degrees).
dimensions offer users a generous

presentation space, as well as variouA pen-like pointing device for use in Set up and Operation

forms of interaction in support of group conjunction with a laser has beenAtthe heart of the Interactive Wall system
project applications. Contemporarydeveloped which can perform mouseis a graphics computer with three display
interaction devices, including pointing functions such as pointer movement anédapter cards, each of which is connected
devices like the mouse, trackball,clicking. The mouse pointer follows the to one of three projectors, which combine
trackpoint and touchpad, which operatevisible laser dot on the screen, therebyo create a single continuous workspace.
on the principle of relative motion, deliver enabling immediate movement betweerThe projectors are each assigned to one
less than satisfactory results: the usedistant locations by direct pointing. Theof three cameras, which in turn are
cannot directly address co-ordinates, butlevice also allows mouse pointer control

must instead move the pointer from its

current position to the target position
through relative motion of the device. Onf
large projection surfaces such as th¢
Interactive Wall described here, the
disadvantages of relative-motion pointin
devices become instantly visible. It takes
too long to select widely separated
objects, and relative-motion pointing is
contradictory to the intuitive use of a
projection screen. Since the Interactive
Wall works much like a blackboard, the
pen metaphor is more appropriate. : g =

Application fields for large interactive e &
screens are to be found primarily in the ¢
support of creative processes in:
conference rooms and in co-operative
visualisation and exploration of content,
information structures and processes. Th
system offers users considerable inp
ERCIM News No. 46, July 2001

Figure 1: The
Interactive Wall in
the Knowledge
Media Lab
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Button 1 Button 3
®] (@] - -
graphics computer
optical recognition !
=] [ml_ll lml_" computers i Ej\
Laser an Button 2
LAN mr = . .
.| wireless receivers

Figure 3: Laser pointer schematic
configuration.

video cable

video projectors

projection room
I ] rear projection screen

workspace

Figure 2: Interactive Wall schematic layout.

connected to three optical recognitioninstallation of a driver to translate when compared to traditional input
computers (see Figure 2). incoming data from the optical devices, provided that the user spends a
recognition computers or wirelessfew minutes beforehand becoming
The camera system checks the projectioreceiver into the appropriate systemfamiliar with the basic operation of the
surface for the appearance of the laser damessages. It is thereby possible talevice.
If found by one of the three cameras, theemotely operate any computer with a
laser’s absolute coordinates are calculatedetwork connection to the systemProspects
and transmitted over a LAN system to thecomponents described herein. Theélhe interactive wall implementation
graphics computer, which then positionsdesktop display of the remote computeintroduced in this article includes several
the mouse pointer at the appropriate spoappears on the projection surface, and thiaser pens, but at present they can only
co-ordinate data from the mouse pointeaddress a single mouse pointer. However,
The laser pointer consists of a standard received via the network and convertedhe system can be expanded without a
laser encased in a pen-shaped housirgy the driver into pointer movements. great deal of technical effort to give every
with three integrated buttons (see Figure user a ‘personal’ laser pen. Distinguishing
3). For the laser to remain activated, fingeinteraction Problems between individual laser pens can be
contact must be maintained across twd he use of a laser pointer for GUlaccomplished through the employment
metallic rings at the end of the device —interaction presents various problemspf pulsing laser beams. In this case, the
if contact is broken, the laser issuch as hand tremor, interaction objectsamera computer would receive not only
deactivated, ensuring a longer service lifehat are too small, and somepositioning data from the laser dot, but
for the pointer. disadvantageous characteristics associatedso information identifying the laser pen
with using a projection system. To someso that it can position the corresponding
An interaction device must not hamperextent, these effects can be mitigatednouse pointer. These additional virtual
the user’s freedom of movement — thisthrough the control software — for mouse pointers can be visualised as
is achieved through the use of a laseexample, various stabilisation strategieglesired.
which can be accurately positioned andvere implemented to minimise the effects
recognised even over relatively longof natural hand tremor. The desktopAnother possibility that would enable
distances, and by using wirelessdesigns of Windows and other GUlusers to work intuitively with the
technology for the transmission of buttonoperating systems are also problematidnteractive Wall is the detection of hand
command signals. as they were developed for mouseshadows on the projection surface. This
interaction, are relatively small, and arewould involve the user touching the
While the first two buttons emulate thedifficult to interact with from great screen directly, and would only function
action of the left and right mouse buttonsgdistances. Since an application GUI mightvith rear-projection systems and under
the third button at the tip of the devicestretch out over several meters on theertain lighting conditions.
serves to fix the mouse pointer on therojection display, the ability to execute
surface of the interaction screen (similaeach function should if possible not be :;:.ease contact _
L . . A . ichael Wissen — Fraunhofer Industrial
to left-clicking with a mouse to set cursorrestricted to a single point on the desktop gngineering 140, Germany
position). Thus the user can sketch oiffhe best example of this is the familiar Tel: +49 711 9 70 23 80
write with the laser pen as on a‘Start’ button from the Windows E-mail: Michael.Wissen@iao.fhg.de
blackboard. operating systems, usually found in the
lower left corner of the display.
The individual computers communicate
with one another using TCP/IP. TheTests show that the use of a laser pen
graphics computer requires only thefacilitates significantly faster interaction
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Fischlar on a PDA: A Hand-Held User-Interface to Digital Video

by Hyowon Lee and Alan F. Smeaton

At the Centre for Digital Video Processing, Dublin City purposes. Since late 2000, we have been developing
University, we are working on diverse access to and testing innovative video content browsing
Fischlar, a web-based digital video processing and interfaces for mobile devices such as PDA (Personal
management system that allows its 1,000 users within Digital Assistant), to provide our users with mobile
the campus to record, browse and playback broadcast access to Fischlar.

TV programmes for learning and for entertainment

As on-going research in digital video

Eai] D

management, we have developed a —
experimental video system called Fischlg Layer indicator highlights

. L = th tly ct I
which allows a user to initiate the| ... . . iumes are o the size of browaing Space
recording of TV programmes from one of|  presented one-by-one SR, 'rni';eth:f [Llr':ﬁ; o;rl]aeyframes

. . E 4 S . i u W
8 major TV channels in Ireland. The E ————
requested programme, when broadcast,
recorded in MPEG-1 format and is
analysed for automatic indexing with U
A ser taps on
camera shot/scene detection, an{ thelefuright buttons to
extraction of representative keyframes tq "o esmes
be used at a user’ content browsing
interface through a web browser. Clicking User taps on
. th id butt t
on a displayed keyframe on the scree iew Tools & [7) ¢ &) change curens laver, each
starts streaming the video from the clickeg ;f:?';‘r':ﬁ ;*'Sffef:fe"t granularity
. Y

moment onwards, thus allowing the use

to watch the recordEd_ content. The S3_/5terﬂrowsing interface for small-screen, button-operated PDA platforms.
has been deployed since July 1999 in the

University’s computer labs and residence
through a LAN to students and staff, andsuitable for desktop PCs with relativelyFrom this framework, ‘designing a
currently more than 1,000 users havdarge monitors and the use of a mouse. browsing interface’ is to simply select a
registered and have been using the system possible option from each category. For
to record and browse TV programmes irDesign Framework for Video example, selecting Single layer / Relative
their own time. This allowed us a campusBrowsing Interface time / Temporal presentation specifies
wide user study of internet-based videdl'he purpose of this design framework isone distinctive browsing interface,
browsing and usage behaviour. to allow us to design and provide manycurrently available on Fischlar's desktop
alternative browsing interfaces tobrowser as one of the browser options.
Applications of Fischlar System different users for different tasks. ThisThis method allows us to come up with
Using the system as an experimentalramework enumerates possible desigwarious interfaces that were not thought
testbed, we have been exploring variousptions for different categories. In of before, for the same underlying
aspects of video services and possiblsummary they are: Fischlar system.
applications including Fischlar-PTV, a+ Layeredness—consideration about
personalised recommender system which different details or granularity of the Video Browsing Interface
uses case-based reasoning and abrowsable keyframe space. Desigron a PDA through Wireless LAN
population of users to recommend TV options in this category are SingleAlong with desktop-based video browsers
programmes which users are likely to layer, Multiple layer with/without currently deployed to our user population,
want to watch. Also under development navigational link, etc. we are developing mobile applications to
is work to allow our current users to Temporal orientation—what kind of allow our users to access the system
access the system through wireless LAN time information is to be provided on through a wireless LAN within the
using PDAs and mobile phones. A design the browser. Options in this categorycampus. While working on technical
framework has been developed to help us are Absolute time (eg timestamp indevelopment to allow keyframes and
design various video browsing user- each keyframe), Relative time (egstreamed video data from Fischlar to
interfaces to support users’ differing timeline bar), etc. communicate with mobile devices, we are
needs and preferences; we used this Spatial vs. temporal presentation—designing and building suitable browsing
framework to develop several distinctive whether to present miniaturisedinterfaces for such devices. We use the
keyframe browsing interfaces currently keyframes spatially or one by onedesign framework to make suitable
used in the Fischlar system which are temporally on the screen. decisions for small-screen, button-
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operated PDA platforms (Psion Revo andlevice with the same hand. With this kindshot/scene detection, object identification
Compaq iPAQ), and one of the exampleof design, the interaction becomes similaand tracking, and teletext-based searching
designs shown in Figure 1. In this designto that of video game consoles, a styland alerting, we are also considering
we also take into account the particulathat requires less intensive and constamhobile phone access to Fischlar, heading
usage environment of a PDA: using thevisual attention at any given moment,more towards ubiquitous access to video
device on a busy street, in a shaking bugareless tapping is acceptable with simplanformation.
holding it with 1 or 2 hands. Interfaceseasily reversible actions. As our wireless

. . . . Links:
for mobile devices should be designed i, AN becomes more used on campus, ou o o

. T p://lorca.compapp.dcu.ie/Video

such a way that the frequency of usestudents and staff will use this interface
interaction could be high but the range oto access available programmes fron please contact:
interaction choices should be limited. TheFischlar with their own PDAs. Hyowon Lee and Alan F. Smeaton —
design in the Figure features only 4 main _'?“It_"'+”3§ét31 L;Bg?;g Ireland
buttons to navigate through and withinWwhile working on more useful video -

. . . . _ > . E-mail: {hlee, asmeaton}@compapp.dcu.ie
layers with a thumb while holding the indexing techniques such as more precise

Designing for Tangible Interaction: The BUILD-IT Project

by Morten Fjeld and Matthias Rauterberg

One of the most challenging research questions in Eindhoven investigate the theoretical grounding, the
human-computer interaction is: what will be the next practical design, and usability aspects of Tangible
generation of user interfaces? How can we interact User Interfaces (TUISs). As a result, the BUILD-IT Project
with computers without a keyboard, monitor, and has been developing a planning tool, based on
mouse? To find possible answers to these questions, computer-vision technology, to support complex
scientists at the Swiss Federal Institute of Technology planning and composition tasks.

(ETH) in Zurich and at the Technical University

In the year 1995, inspired by the work ofinterface, (2) a direct manipulative mousecomplex planning and composition tasks.
Pierre Wellner in the context of theinterface, (3) a touch screen interface, an@he system enables users, grouped around
augmented reality design paradigm(4) our new computer-vision based TUIa table, to interact in a virtual scene, using
(Interacting with paper on the DigitalDesk.interface. The aim of the field study wasphysical bricks to select and manipulate
Communications of the ACM. 36(7), pp. to establish which was the best interactiowirtual models. A plan view of the scene
86-96), a research line for furtherstyle. The statistical analysis of allis projected onto the table. A perspective
investigations of TUIs was established aempirically recorded user actions showediiew of the scene, called side view, is
the Swiss Federal Institute of Technologyclearly that the most appropriateprojected on the wall (see Figure 1). The
(ETH) in Zurich. interaction style for complex problem plan view contains a storage space with

solving tasks is the TUI. We conclude thatbriginals, allowing users to create new
To compare the advantages andUl's are promising candidates for themodels and to activate tools (eg,
disadvantages of a computer vision basedext generation of interaction styles.  navigation and height tools). Model
TUI a field study was carried out. During selection is done by putting a
five days of the largest computer fair inEncouraged by these results, we startexepresentative ‘brick’ at the model
Switzerland, four different interaction a project with a TUI called the BUILD- position (see Figure 2). Once selected,
styles were realized and presented folT system. This is a planning tool basednodels can be positioned, rotated and
public use: (1) a command languageon computer-vision technology to support

Figure 1: A design team using BUILD-IT. Figure 2: Model selection with a ‘brick’. Figure 3: Multiple bricks for two-handed
interaction.
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fixed by simple brick manipulation (see related to working in physical and virtual Work Psychology of the ETH Zurich, and
Figure 3). environments, then indicate a fewby the Swiss Commission for Technology
guidelines to achieve what we call naturahnd Innovation (KTI project) together

Our design practice is grounded on dnteraction. Then we give more detailswith several Swiss and German
work-psychological tradition called about the interaction content, which arecCompanies.
activity theory. This theory is based onconfiguration and planning tasks. We ther\LinkS_
the Qoncept of tools_ mediating betwgen:ome up Wlth new |mpleme_nta_t|ons for Man Machine Interaction at ETH Zurich:
subjects and objects. Our desigrthree-dimensional (3D) navigation. AS a hi-/iww.iha.bepr.ethz.ch/pages/
philosophy and practice is exemplifiedparticular use of hand-held tools, we forschung/MMmI/
by the realization of the BUILD-IT introduce alternative ways to control BUILD-IT Project: hitp://www.fjeld.ch/hci/
system. Guided by task analysis, a set ahodel height in the BUILD-IT system, BUYILD-IT Publications:

- . . . http://www.fjeld.ch/pub/
specific tools for different 3D planning We also discuss the outcome of OUl 15 broject:
and configuration tasks was implementediesign activity and suggest ways to hi/uww.ipo.tue.nl/projects/ivip/
as part of the actual system. Weadvance the issues presented before. Oi HCI Publications:
investigate both physical and virtual tools.continuation of this research line is hitp://www.ipo.tue.nl/homepages/mrauterb/
These tools allow users to adjust modeéstablished with the Visual-Interaction-

height, viewpoint, and scale of the virtualPlatform (VIP) at the Technical Please contact

Morten Fjeld — ETH Zurich

setting. Finally, our design practice isUniversity Eindhoven. Tel: +41 1 632 39 83,
summarised in a set of design guidelines. E-mail: field@iha.bepr.ethz.ch
Acknowledgements
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The W3C Web Accessability linitiative
User Agent Accessibility Guidelines 1.0

by lan Jacobs and Daniel Dardailler

The User Agent Accessibility Guidelines (UAAG) 1.0 accessibility in which responsibilities for addressing
is the third of a trilogy of accessibility guidelines the needs of users with disabilities are shared (and
published by the Web Accessibility Initiative (WAI) of distributed among) authors, software developers, and
the World Wide Web Consortium. These documents specification writers.

were designed to present a consistent model for Web

Ms. Laitinen is an accountant at aninterfaces) and to the implementation ofUser Agent Accessibility Guidelines
insurance company that uses Web-basexystem conventions (which increase thd.0’explains what software developers
formats over a corporate intranet. She isikelihood of interoperability). can do to improve the accessibility of
blind. She uses a screen reader iICommunication with her assistive mainstream browsers and multimedia
conjunction with a graphical desktoptechnology does not suffice to make heplayers so that people with hearing,
browser and a speech synthesizer. SHarowser more accessible, however. Someognitive, physical, and visual disabilities
uses speech output, combined withof her other needs include: will have improved access to the World
navigation of the important links on a+ the ability to operate it through the Wide Web. UAAG 1.0 is developed by
page, to scan documents rapidly for keyboard (since a mouse is almosthe W3C User Agent Accessibility
important information, and has become useless to her) Guidelines Working Group, whose
accustomed to listening to speech output the ability to move focus to links and participants include software developers,
at a speed that her co-workers cannot form controls (so that her assistiveusers with disabilities, and international
understand at all. technologies know ‘where she isexperts in the field of accessibility
looking’) technologies.
For Ms. Laitinen it is critical that her ¢ access to descriptions of images and
desktop browser communicate with video (since these text descriptionUAAG 1.0 is the third of a trilogy of
available assistive technologies (screen can be read by her speech synthesizegccessibility guidelines published by the
reader, speech synthesizer), so UAAG 1.0 documentation on the accessibilityWeb Accessibility Initiative (WAI) of the
includes requirements related to features of her browser. World Wide Web Consortium.
communication (through programming
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The other two documents are: Checkpoints are organized into twelvepart of satisfying the requirements of
* ‘The Web Content Accessibility ‘guidelines’. Each guideline expresses &JAAG 1.0.
Guidelines (WCAG) 1.0’, which general principle of accessible design.
explains to authors how to createHere is one example of a guideline: The ‘User Agent Accessibility Guidelines
accessible Web content. ¢ Guideline 4: Ensure user control of1.0’ are currently at the ‘last call’ stage of
» ‘'The Authoring Tool Accessibility  rendering. Ultimately, the user mustthe W3C Recommendation track. This
Guidelines (ATAG) 1.0’, which  have final control over the renderingmeans that the UAWG has requested
explains to developers how to design and behaviour of both the content andechnical review from the Web community,
authoring tools that are accessible to the user interface. While it is and intends to request advancement to
authors with disabilities, and that important to preserve the author’'sCandidate Recommen-dation once review
produce accessible Web content (ie, intentions as much as possiblecomments have been processed. The
content that conforms to WCAG 1.0). without final user control, some UAWG anticipates that UAAG 1.0 will
content may not be usable at all bybecome a W3C Recommendation in late

Details on the Guidelines some users with disabilities. 2001. At that time, we look forward to it
UAAG 1.0 explains the responsibilities being an important resource for promoting
of user agents in meeting the needs ofechniques Web accessibility.

users with disabilities. A user agent thatA user agent may satisfy the requirementcunks_
conforms to the_se gwdellnes_ will enableof UAAG 1.0 in many different ways. World Wide Web Consortium:

access through its own user interface an@ihe checkpoints of UAAG 1.0 have o /mmw.w3.org/

through other internal facilities, including therefore been written to be independen web Accessibility Initiative:

its ability to communicate with other of specific markup languages (eg, the http://www.w3.org/WAI/
technologies (especially assistiveHypertext Markup Language (HTML) or W3C User Agent Accessibility Guidelines

. L ) . Working Group:
technologies such as Ms. Laitinen’sScalable Vector Graphics (SVG)) and hittp:/Awww.w3.0rg/WAI/UA/

screen reader). operating systems. To assist developer eh content Accessibility Guidelines 1.0:
in understanding how to satisfy the http://www.w3.0rg/TR/1999/WAI-
Checkpoints and Guidelines requirements for specific technologies WEBCONTENT-19990505/

The heart of UAAG 1.0 consists of nearlyand operating systems, the User Ager Authoring Tool Accessibility Guidelines 1.0
ninety ‘checkpoints’, each of which Accessibility Guidelines Working Group 238&;%"”3'Org/TR/ZOOO/REC'ATAG10'
includes one or more requirements. Thénas published a separate documer (e agent Accessibility Guidelines 1.0:
checkpoints are ranked according to theientitled ‘Techniques for User Agent http://www.w3.org/TR/IUAAG10/
importance to accessibility (priority 1 for Accessibility Guidelines 1.0
most important, then priority 2 and 3).(http://www.w3.0rg/TR/UAAG10- Please contact
Here is one example of a checkpoint: TECHS/). This document includes E‘%ﬁcftgv; \é\:%
» Checkpoint 1.1 Ensure that the usereferences to other accessibility resource . o

can operate the user agent fully(such as platform-specific software Daniel Dardailler — W3C

through keyboard input alone. accessibility guidelines), examples, anc Tel:+33 4 9238 7983

[Priority 1] suggestions for approaches that may b &mail: dd@ws.org

Supporting Usability through Software Architecture

by Len Bass and Bonnie E. John

Some facets of usability such as cancellation, undo, be built into the system from its inception rather than
progress bars, and others require software added after an initial system design and user interface
architecture support. Because they reach so deeply has been achieved.

into the architecture of a system, these facets must

Achieving usability for a computer their physical work environment. The Software architecture comprises the
system depends on a nhumber of factorsoftware architecture must be designeearliest design decisions for a system and,
The functions provided by the systemto support the user in the achievement ofonsequently, they underlie subsequent
must accomplish the intended tasks, fithe necessary tasks. In recent worklecisions and are the most difficult to
within the work context of the user, beundertaken at Carnegie Mellonmodify. In previous work, the focus was
understandable and clearly visible throughuniversity, we have focussed onon supporting the iterative design process
the user interface. The input and outputietermining the facets of usability thatby allowing the presentation and
devices and layout must be correct for theequire software architectural support. input/output devices to vary. This was
target user group(s) of the system and accomplished by separating the
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presentation from the remainder of th

application. Separation is an architectural .
té\)(?hnique tha? restricts the impact o Usability Benefits |Accelerates error-free| Reduces impact of
modifications. Separating the presentation | Architectural portion of routine slips
thus makes modification of the use Mechanisms performance

interface relatively easy after user testin Data

reveals problems with 'Fhe interf_ace. This Navigating with a

approach has been quite effective, and is single view

commonly used in practice, but it hag

problems. First, there are some aspects pof

usability that are not affected by Commands

separation and, secondly, the latef Aggregating Aggregating
changes are made to the system, the mare commands commands
expensive they are to achieve. Forcing

usak_)l_“ty_ to be aChle_Ved through A sample of four cells of the benefit/mechanism hierarchy. The full hierarchy
modification means that time and budgels 9 benefits by 13 mechanisms, or 117 cells.

pressures will cut off iterations on the user
interface and result in a system that is not

as usable as it could possibly be. these and other aspects of supportingor the designer, the matrix can be used
cancellation. in two fashions. If the desired benefits to
Our approach is more proactive. We the organization are known, then the

identified a set of specific usability Other examples are undo, progress barmatrix can be used to determine which

scenarios that have software architecturdbr feedback to the user, and propagatioscenarios are relevant to that benefit and

implications. This set currently containsof known information to input forms. This which software architectural mechanisms

26 scenarios. Although we make nolast scenario would support, for exampleshould be included in the system to

claim, yet, that these scenarios aregequiring the user to input name orachieve those benefits. If one scenario is

exhaustive, they seem to cover much o&ddress only once and then automaticalljo be included in the system, then an

what people typically mean by usabilityfilling in this information in portions of examination of the matrix will yield other

(eg, efficiency, learnability, some aspectghe user interface that require it. scenarios that could be incorporated into

of user satisfaction). For each one of these the system at a small incremental cost.

aspects, we identified an architecturalOnce we generated our 26 scenarios, we

pattern that enables the achievement dhen organized them in two separatéVe have used these scenarios in three

the scenario. We then organized theséashions. We organized them into adifferent design or analysis situations on

scenarios and patterns in a fashion we wilierarchy that represents benefits to théewo commercial and one prototype

discuss after we introduce an example. organization from applying thesesystems. The systems were a large
scenarios. For example, ‘accommodatefinancial system, a driver information

Consider cancellation. Users require theisers’ mistakes’ and ‘supports problemsystem, and a multi-user meeting support

capability to cancel an active commandsolving’ are entries in this hierarchy. Eachsystem. That is, we have applied these in

for most commands. It does not mattescenario was placed into one or more variety of different domains. In each

why they wish to cancel, they may havepositions in the hierarchy. The seconctase, the scenarios discovered issues in

made a slip of the mouse or changed themrganization was into a hierarchy ofthe user interface design that would have

mind, they may have been exploring thesoftware architectural mechanisms.otherwise gone undiscovered, at least

effects of an unknown command but ddRecording state’ and ‘preemptive through initial implementation.

not want to wait. Once a command hascheduling’ are two of the items in this

been cancelled, the system should be ihierarchy. Again, each scenario wasReaders wishing more information about

the state it was in prior to the issuance oplaced into one or more positions in thehis work are referred to ‘Achieving

the command. One architectural pattertnierarchy. Usability Through Software

for achieving cancellation is for the Architecture’, CMU/SEI-TR-2001-005.

system to maintain a thread of controlThe hierarchies were then treated as the

separate from that executing thetwo axes of a matrix and each scenari t{?k . o

. . . . p://lwww.sei.cmu.edu/publications/

command that listens for the user to issuevas placed in the appropriate cells. Tha gocuments/o1.reports/01tr005. himl

a cancellation command. Furthermorejs, if a scenario provided a single benefit

the component that implements the issuetb the users and required a single Please contact:

command must save its state prior tarchitectural mechanism to be in place -€" Bass — Camegie Mellon University, USA

e . . . . Tel: +1 412.268.6763

beginning work on the command so thathen it would show up in a single cell in E-mail: [b@sei.cmu.edu

this state can be restored if the user doethe matrix indexed by its position in the

in fact, cancel the command. Thetwo hierarchies. The figure gives a small

architectural pattern we have producegortion of this matrix.

for the cancellation scenario discusses
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Combining Formal and Empirical Evaluation Methods
Regarding the Usability of Interactive Systems

by Nico Hamacher

TREVIS is a tool for analysing the usability of extensive action log analysis. This tool supports the

interactive systems. This analysis can be done in system engineer to evaluate interactive systems and
various ways, eg a formal evaluation using normative produces suitable analysis data as a base for
user models based on the GOMS theory, and an decisions while the systems are being developed.

Today, usability engineering of interactiveabbreviation for the components of theBased on the task sequences as one result
systems is being paid increasing attentiornodel: Goals, Operators, Methods anaf the requirement analysis, the user
To analyse the usability of interactive Selection rules. Over the years it has beemodels can be created manually in the
systems an empirical evaluation isshown that GOMS is able to sufficiently user model editor. The tool supports this
commonly used. This type of evaluationdescribe the interactions of an operatormprocess, eg, by offering a graphical editor
requires a prototype and a couple ofts simple and plain structure makes thisand a library for reusing components.
qualified testing subjects. Mostly, this method easy to understand particulariyMoreover, user models can be stored in
procedure is very expensive and timefor development engineers who do noprojects, where the project represents the
consuming. Furthermore, this evaluatiorhave a psychological background. interactive system and the user models
is feasible only in late stages of the describe the tasks which have to be
development process when a prototype i&\n analysis of the user models generategerformed.

available, so that the results of thisqualitative as well as quantitative

evaluation often are not available forpredictions, eg execution and learningn contrast to other GOMS-editors which
redesign. Even though if this empiricaltime. The execution time describes theonly allow to edit the user models
evaluation cannot be omitted, because dime to reach the goal whereas theamanually, TREVIS is able to generate
the generation of plenty of usefullearning time specifies how much timeuser models semiautomatically. A device
information for improving usability, an an operator needs to learn the whole tasknodel contains details about the inner

earlier evaluation would be very helpful work of the device. Using the device
for the design and specification of theSystem Architecture model converter the task sequences can
system. TREVIS combines the different usability be generated semiautomatically. The user

analysis so that this tool can come intanodels can also be created from these
With normative user models, usability operation in various stages during thesequences.
analysis in an early stage of thedevelopment process. The tool includes
development process is possible using thihe following main modules: the userlin the analysis module the following four
GOMS theory, first introduced by Card, model editor, the device model convertedifferent analysis methods are included,
Moran and Newell. GOMS is an and the analysis module.

User Modsl
Analysis

Comparison b
different User

<

Action Log C
Andlysis

e, The graphical user
interface of the tool
TREVIS with the four main
analysis methods.
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which depend on the development phase A fourth method analyses theseFuture Work
in which TREVIS will be used: action sequences in comparison withThe tool has reached a first demo status
* The user model analysis generates the user models. This analysis showsnd was tested with a couple of smaller
gualitative as well as quantitative the differences between the actiongprojects. Now, a large-scale evaluation of
predictions, eg execution and specified in the user models and thelTREVIS is planned in order to show that
learning time (as already described activities the users performed whilethe tool can successfully be applied in a
with NGOMSL). interacting with a prototype. Basedreal system development process.
* A comparison between different user on this analysis, predictions aboutFurthermore an integration of some
models is implemented in the design effectiveness and efficiency can beinterfaces to other popular development
analysis module, which can be used made. tools, eg prototyping and specification
as a basis for design decisions. tools, is scheduled.
Although this comparison Some results of the different analysisunk_
presentation is a helpf_ul functionality, methods are shown in the figure. http:'//wwwitechmfo.rwth_aachen.de/
no other tool includes it. Forschung/MMI/Trevis/index.html
* In the action sequence analysisWith the possibility to analyse both user
action sequences resulting frommodels and action sequences, TREVIS i Please contact:
testing a prototype can be importecthe first tool that can be utilised in early Nico Hamacher — Aachen University
and analysed. A grouping of differentas well as in late phases of the of Technology, Germany
: X . 7 Tel: +49 241 4402 6105
sequences is possible, eg to perforndevelopment process. Beside this, ¢ eyl hamacher@techinfo.rwih-aachen.de
an analysis of significance. With this comparison of user models with action
feature, TREVIS is also applicable insequences has never been implemented
late stages of a development processbefore.

Evaluation in Interactive Safety-Critical Contexts

by Fabio Paternd and Carmen Santoro

Interactive safety-critical applications have specific usability and safety aspects of an application, by
requirements that cannot be completely captured by analysing a system prototype and the related task
traditional evaluation techniques. At the Human- model. The goal is to evaluate what could happen
Computer Interaction group of CNUCE-CNR scientists when interactions and behaviours occur differently
have developed a method that performs a systematic from what has been assumed by the system design.

inspection-based analysis, aimed at improving both

Research on model-based design anidterruption, disabling, iteration, option assumes that tasks should be performed.
evaluation of interactive applications aimsand so on). The goal is to identify the possible
at identifying models to support design, deviations from this plan. A set of
development, and evaluation ofTask models can also be useful ipredefined classes of deviations are
interactive applications. In particular, tasksupporting design and evaluation ofidentified by guidewords, which are
models describe activities that have to bénteractive safety-critical applications. Thewords or phrases referring to a specific
performed in order to achieve a user’amain goal of such applications is to controtype of abnormal system behaviour.
goals, where a goal is a desiredareal-world entity, fulfilling a number of Interpreting the guidewords in relation to
modification of the state of an application.requirements while avoiding that the entitya task allows the analyst to systematically
reaches hazardous states. Many examplgenerate ways the task could potentially
Various approaches have been studied tof safety-critical systems exist in real life deviate from the expected behaviour,
specify tasks. In our work we consider(air traffic control, railway systems, analysing the impact on the current
task models that have been representaddustrial control systems) and a numbesystem and generating suggestions on
using the ConcurTaskTrees notation anadf crucial issues arise. One example ifiow to improve the current design. The
the associated tool freely available atwhen itis impossible to undo a user actiongnethod consists of three steps:
http://giove.cnuce.cnr.it/ctte.html. In in this case, how to appropriately desigrr Development of the task model of the
ConcurTaskTrees the activities arethe user interface to cope with user errors application considered; in order to

described hierarchically, at differentacquires special importance. identify how the system design
abstraction levels, and represented requires that tasks are performed.
graphically in a tree-like format, using aThe Method » Analysis of deviations related to the

rich set of operators to describe differentn our work, we consider the system task basic tasks; the basic tasks are the
temporal relationships (concurrency,model: how the design of the system leaves in the hierarchical task model,
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tasks that the designer deems shoul’
be considered as units.
* Analysis of deviations in high-level
tasks; these tasks allow the designe e
to identify groups of tasks andﬁ/&

consequently to analyse deviations;

that involve more than one basic task. K)
It is important that the analysis of ;., ?

deviations be carried out by~ i
interdisciplinary groups where such

deviations are considered from different
perspectives. The analysis follows ay % .
bottom-up approach (first basic tasks, ant
then high-level tasks are considered
allowing designers initially to focus on

concrete aspects and then to widen th /ﬁ—‘ﬂ 7. The user interface
: - . of the evaluated prototype.

analysis to more logical steps.

We investigated the deviations associatetiut the same consequence: the controll&€ontrollers exchange messages with

with the following guidewords: does not have an updated view of the aipilots by interacting with graphical user

* None, the unit of analysis has nottraffic. The No performance case caninterfaces (see figure) showing in real-
been performed or it has beenoccur for example when controllers dotime the traffic within the airport and
performed but without any result. not interpret correctly the displayedusing the so-called enriched flight labels,
This is decomposed into three typesnformation on the traffic, whereas in Nowhich only display essential flight
of deviation: lack of input, missing output case the controllers find a deviatiorinformation permanently (standard mode)
task performance, missing result. but they forget about it as they areand show additional information

« Other than, the tasks considered havammediately interrupted by anotherinteractively (selected mode).
been performed differently from the activity.
intentions specified in the task model. We carried out the exercise with a
Three sub-cases can be distinguisheBor high-level tasks, the interpretation ofmultidisciplinary team in which software
(less, more or different) and each careach guideword has to be properlydevelopers, final users (air traffic
refer to the analysis of the input, customised depending on the temporatontrollers in this case) and experts in user
performance or result of a task. relationships between its subtasks (a papénterface design were involved. During

« lll-timed, the tasks considered havewith details is available on request).  these exercises, many interesting issues
been performed at the wrong time: arose that generated a list of suggestions
we distinguish between early or lateExperience for improving the user interface in order
performance with respect to theThe method described was tested in a re# better support usability and safety.
planned activity. case study in the European project

MEFISTO (http://giove.cnuce.cnr.it/ Our experience has shown the

For each task analysed the followingmefisto.html). CNUCE-CNR was the effectiveness of the method despite some

information can be stored in a table: Taskgoordinator of this project which hassocial constraints that often occur in

Guideword; Explanation; Causes;seven other partners: University of York,software development enterprises

Consequences; Protection; RecommenJniversity of Toulouse, University of (developers tend to defend every decision

dation. The explanation is classified inSiena, Alenia Marconi Systems, DERA,taken, users tend to digress, pressure of

terms of which phase of the interactionCENA and ENAV (the Italian association time, etc).

cycle (according to Norman’s model of of air traffic controllers).

intention, action, execution, perception,

interpretation and evaluation) canWe applied the method to a prototype

generate the problem. provided by Alenia Marconi Systems for please contact:

air traffic control in an aerodrome. The Fabio Paterno or Carmen Santoro —

For example, consider the Checkmain purpose was to support data-link SNUCE-CNR

deviation task (the user checks whethecommunications handling aircraft Eel: +.?fg 050 315 3066 :
. . . . . -mail: {F.Paterno, C.Santoro}@cnuce.cnr.it

aircraft are following the assigned pathmovement, where data link is

in the airport) and the class of deviationtechnology allowing asynchronous

None. For example, the No input caseexchanges of digital data coded according

(lack of information about the currentto a predefined syntax.

state of the aircraft) can have multiple

causes (controller distracted, system fault)

Link:
http://giove.cnuce.cnr.it/
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Conducting Audio and Video Quality Assessment
based on HCI Evaluation Principles

by Angela Sasse

The Computer Science Department at University 1990, we have conducted user trials and assessments
College London is well-known as a leader in computer of applications such as videoconferencing. The need
networking research. It is therefore not surprising that to provide meaningful assessment of such emerging
a significant part of the HCI research activity in our technologies has led to the development of new
department focuses on design and usability issues evaluation techniques.

surrounding communications technologies. Since

With the increasing popularity of Internetusability acknowledges that anycapable of performing his/her main task.
multimedia and moves towardsinteraction involves a user and a systenWe measure Heart Rate (HR), Blood
introducing charging, more applicationworking together on task in a particularVolume Pulse (BVP) and Galvanic Skin
designers and service providers are faceghysical and/or situational context toResponse (GSR). We also administer
with making decisions about audio andachieve a goal. Any particular subjective assessments of user cost, ie
video levels required for a particularcharacteristics of these may generatscales of discomfort, in order to aid
application. Currently, most designers angpecific requirements or preferencesnterpretation of the physiological results.
service providers resort to one set ofegarding the level and type of audio and

‘standard’ instruments — the ITU MOS video quality, and have to be replicated=our main studies have been performed
(Mean Opinion Score) scales — toin the assessment situation as far a® date. The first study investigated the
determine whether a certain level ofpossible. An experiment in a quiet labsubjective and physiological impact of
quality is good enough. However, thesesituation may not be good predictor of thehigh and low video frame rates. Twenty-
instruments were developed for traditionakudio quality required in an environmentfour participants watched two recorded

image and sound quality assessmentyith high background noise. interviews. Results showed that there was
where the question is whether users can a significant increase in stress responses
detect a particular type of degradation irEvaluation has to consider at least 3t 5fps from 25fps. Interestingly, only
short clips when focussing on spottingcriteria — task performance, userl16% of participants noticed that the frame

degradations. The essence of a usesatisfaction, and user cost. The criteriorrate had changed. We investigated 6 types
centred approach, however, is theofuser cost had been somewhat neglecterf audio degradations: 20% and 5%
recognition that users use systems ta HCI evaluation over the past 2 decadegpacket loss, too loud and too quiet, ‘bad’
achieve a wide range of goals, and thafudio and video quality assessment hagnicrophone and echo. The most stressful
the tasks they complete in pursuit of goalso date, largely relied to subjective condition, bad mike, was not subjectively
have very different requirements. The lowmeasures of user satisfaction. Subjectiveated as poor. The three most stressful and
framerate which may spoil a users’assessment — user opinion—issubjectively poor conditions, the network
viewing pleasure when watching a featureeognitively mediated. Users may notcaused only one: 20% packet loss. We
film may be just right for a multi-way always be able to detect or attribute theshowed that problems caused by hardware
videoconference where the collaborativeeffects of audio and video quality and user behavior affect users as much as
task is centred around a drawing on theorrectly. As part of a BT/EPSRC fundednetwork problems. The results to date are
whiteboard, and a high framerate of headPhD studentship, Gillian Wilson has beerpromising, and we are continuing with a
on-shoulders videos is distracting. Also,investigating ways of determining the study of repeated exposure to different
aiming for ‘perfect’ audio and video may impact of quality levels on users’ levels of quality while watching
put such services out of reach of manyhysiology. entertainment movies streamed over
individual and collective users, eg in controlled network conditions.
education and healthcare. The keyWe need to obtain objective measures ofLinkS_
question is what quality is gopd enoughuser cos_t to (_jetermlne a particular leve http-//www.cs.ucl.ac.uk/staff/A Sasse/
for users to complete a particular taskand quality might be harmful to users; we
without adverse effect. monitor physiological signals that are please contact:

indicative of stress and discomfort. When Angela Sasse — University College London,
There is no standard set of HClauseris presented with insufficient audic Ynited Kingdom
methodologies for conducting this typeand video quality in a multimedia Eel: +.4,4 20 7679 1212

-mail: a.sasse@cs.ucl.ac.uk

of assessment. Over the past few yearspnference, he/she has to expend extra
we have developed a methodology foreffort at the perceptual level. If they
conducting audio and video quality struggle to decode the information, this
assessment based on HCI evaluatioehould induce a response of
principles. A meaningful assessment ofliscomfort/stress, even if the user remains
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Usability on a Multiple Terminal Media Portal

by Antti Tammela, Sari Lehtola and Katja Rentto

Complex, multiple service portals are very popular developed at VTT integrates related articles, video
entry points into the internet. To attain more and more clips and media events. Video articles, mostly TV
users new features have been included to the portals. news, and text-based articles are treated and
They combine both audio and video material into the presented in a similar way.

news, chat, community, etc. The IMU system

The goal is to integrate content for aPersonalisation of News, Easiness of Use
multiplicity of distribution channels and and Event and Media Calendar PC and WAP systems were considered to
receiving terminals. Through PC, TV, IMU user interface offers a set of channelde easy to use, TV navigation on the other
WAP and MP3 terminals, the trial users(Figure 1). One channel type are commomand was considered to be difficult to use.
could access the same news content ahannels to which the reader canThe problem on TV was mainly navigating
work, at home in the living room and onsubscribe (Top News, the weather, etc)Jand commanding with remote control that
the move. One purpose of our researcithe coverage of these channels cannot heas felt to be difficult and unfamiliar.
was to examine how the features anad¢hanged by the user. In addition to these
functions on PC service works on TVfixed channels, the user can tailor soBased on the test results, the TV service
service. ATV Set Top Box was built from called personal channels according to hias such was too difficult for novice users.
a computer to study how these mediar her interests. The reader can, foiThe features must be cut down, or
portal services could be used in a livingexample, make a sports channel bwalternatively the service must be
room with a tv remote control. combining the sports sections from onestructured to a different user levels like
TV station and one newspaper. level for novice users and level for expert
users. But then again, such a result was
The PC and TV interfaces are veryto be expected—one meaning of the
similar (Figure 2). The same research was to find out how the same
information can be retrieved via functionality works in TV and in PC.
fo— o ™ the TV and the PC. Of course, the
Paswl Johannes pasvall on pyyt. e smaller resolution of the television User Acceptance
e o screen, affects the way in whichPC-IMU service was considered to be
the elements are shown. Forreliable and fast. Some users thought that
example, the news stories cannoflV-news didn’t appear fast enough. The
be scrolled as on the PC, and havelelay between the actual TV broadcast
therefore to be paginated. Theand the time at which the program was
remote control device has to beavailable in IMU service was considered
taken into account, when designingto be too long. Overall test users evaluated

PRI | K .
i HEEEEE - the TV interface. Most of the IMU to be arelatively useful system. Test

Figure 1: The IMU publication, where the channels commands should be given with users were interested in using IMU if such
(common and personal) are presented on the left.

The channel “TV-news' is selected. A News banner the buttons on the remote control.a system exists. As a competitors to IMU,

with the top headlines is displayed on the right. users mentioned newspapers and other
Description of Users and the Internet based services. This could partly

e — Usability Evaluation explain the fact that test users were not

Tervetuloa TV-IMUUN

Ten different user groups tried very willing to pay for such a service. Test
IMU. Out of these 410 potential users also hoped that IMU would be
users, 325 actually used theupdated faster and there were other kinds

system. There were also userof content, for example foreign sources.
i i gl by oo oL ) BRI \/ho tried more than one terminal.

: e 4 i Link:
kortteja maksuvélineeksi, ja torstaihin men- ~
= nessé udistus on saavuttanutjokaisen posti- ~ [ENRARNGY Most of the users were males. http:/Awww.vtt. filimu2/tutustu.html
y 4 ;‘;::‘I:r::rnlpell liittyy osittain euron tuloon Jappomn There were Only 50 females who
 jamybs postissa valmistellaan seuraavaksi tolveiden tielld enrolled on trial. Potential users please contact:
‘ <> Albaanisisseji . :
” vl \vcre mostly quite young. 324 of Antti Tammela — VTT
Wall St {USAn od Koron... anssarel :
e kI:;:;:ﬁ‘?kansal:l:ur;::::k:;:n H;L;IIS!KKUN& panssarein all were under 35 years old. There Information Technology
Tel: +358 3 3163 349

E-mail: antti.tammela@vitt.fi

Euro kiihdyttdd kansalaisten maksukorttien kiyttoa
L it kéyvét nyt L i ien kayttaa valmis-
tellaan Aamulehti 21.03.2001

Jukka Manninen

were also quite many students
(160). Most of the potential users
Figure 2: TV-IMU is used with a TV remote control. were also very experienced

The menu ‘Common channels’ is select?d Wlth tl?e computer users. 217 used Internet
remote control red button. The channel ‘Kotimaa
is selected with the arrow keys. more than 10 hours per week.
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Enabling Computer Access for Motion-impaired Users

by Simeon Keates, P John Clarkson and Peter Robinson

Conventional computer interfaces and input systems of enabling computer access for Motion-Impaired
present serious difficulties to users with impaired Users (CAMIU) for a number of years, and the research
motion. The Engineering Design Centre of the is currently funded by both the UK Engineering and
University of Cambridge, in conjunction with the Physical Sciences Research Council and Consignia
Computer Laboratory, has been researching methods plc.

The primary aim of this research is toCharacterising the Users Haptic feedback is another input option

enable the design of accessible computérhe first objective of the research is tounder investigation. Force feedback, for
input systems and interfaces for allobtain an understanding of the needs anexample implemented as a gravity well
motion-impaired users. capabilities of users with motion enclosing a target, can have a greatly
impairments. Research is beingbeneficial effect, improving interaction
Current practices in the design ofperformed to study the impact of each otimes by up to an order of magnitude
interfaces (both input hardware andthe principal motion impairment under certain conditions. However, haptic
software) are often based on user modelsymptoms on computer interaction forfeedback must be implemented
and descriptions derived almostboth disabled and elderly users. Theppropriately. For instance, certain types
exclusively from studies of able-bodiedknowledge gained from this work of vibrotactile feedback such as adding
users. However, such users are only ongrovides insight to the ways in which vibration to a target, have been shown to
point on a wide and varied scale ofcomputer access may be improved. Usdrave a detrimental effect on the
physical capabilities. Users with a numbemodelling techniques, such as the Modeinteraction.
of different physical impairment Human Processor, are being applied and
conditions have the same desire to uskave helped identify fundamental Developing a New
computers as able-bodied people, budlifferences between how able-bodied andJser-centred Design Approach
cannot cope with most current computemotion-impaired users interact with To ensure that users who do not conform
access systems. Such conditions includeomputers. New models and methods ofo the able-bodied stereotype are not
Cerebral Palsy, Muscular Dystrophy andcharacterising user performance are beingxcluded from the use of computers, it is
spinal injuries or disorder. Frequentdeveloped and calibrated, particularly fomecessary to develop and adopt a
symptoms include tremor, spasm,cursor control and on-screen selectioormethodological design approach for

restricted movement, and reducedasks. implementing inclusive design of
strength. The general population is also computer interfaces.

growing older. By 2020, almost half the Evaluating Novel Interaction

adult population in the United Kingdom Techniques There are several existing approaches for

will be over 50, with the over 80’s being Research is being performed to evaluatdesigning more inclusive interfaces.
the most rapidly growing sector. the acceptability of a number of inputHowever, there are shortcomings of each
Associated with the ageing process arsystems that have been suggested to offef these approaches that prevent each of
decreases in physical capability, such abenefits for motion-impaired users. them from being used to provide the
reduced hearing and vision. As computer definitive design approach that designers
usage spreads throughout the populatioisor example, gestural input is a populaccan use in all circumstances. The principal
the profile of the user base that must beesearch area for computer access foweaknesses stem from the targeted nature
accommodated is changing. motion-impaired users owing to their of the approaches. The existing design
inherent flexibility and ability to be approaches are often targeted at specific
The issue of how to enable computetailored to particular users. The theoreticapopulation groups or impairment types.
access for motion-impaired users is beingustification for using gestural input with Alternatively, they may be targeted at
addressed by a number of key researchmotion-impaired users is that the freeformspecific cultures.
activities. Central to this research is thenature of gestures should allow users to
idea that an interface needs to attain useselect movements that are comfortabl&@ he prescribed ways of application of the
acceptability, both socially and and repeatable to make. Gestures are alexisting methods are often vague. For
practically. To achieve practical considered to be natural and intuitive agxample, Universal Design, with a few
acceptability the interface must offerthey constitute a component of everydayotable exceptions, is more of an ethos
satisfactory functionality (utility), interpersonal communication. Howeverthan a rigorous, systematic design
usability and accessibility. Social user trials showed that motion-impairedapproach. There are very few structured
acceptability requires the user to want tausers found gestures to be slow and bottiescriptions of the implementation of
use the system and not feel stigmatisedphysically and cognitively demanding toUniversal Design in more detail than
produce. broad design objectives. Consequently,
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while in combination the existing A new design model, the 7-levelinterfaces for software products, robotics
approaches may offer complete coveragapproach, has been developed as part applications and public access kiosks.
of the population needs, individually theythe CAMIU project. The approach has
do not. Therefore, there is a need for deen developed to emphasise both aspec
new approach that draws on the strengthsf acceptability, the need for practical anc
of the existing inclusive design social acceptance. The 7-level approac Please contact:

approaches and offers practical andas been successfully applied to a numbe Simeon Keates — University of Cambridge

measurable design criteria. of case studies, including the design o United Kingdom
Tel: +44 1223 766 958

E-mail: Isk12@eng.cam.ac.uk

Link:
http://rehab-www.eng.cam.ac.uk

Visual Dysfunction and Human-Computer Interaction

by Julie A. Jacko

As part of a larger research agenda aimed at clinical diagnoses of visual dysfunction with human-
empowering all citizens access to electronic computer interaction. The project is funded through
information, a research project at the Georgia Institute 2004.

of Technology, USA, is focusing on empirically linking

Funded by awards from the Nationalthrough use of physiological measure-enable characterizations of specific
Science Foundation (Presidential Earlynents using electroencephalogranperformance metrics such as fixations and
Career Award for Scientists and(EEG). Through the use of EEG, it hassaccades, both indicative of the strategies
Engineers) and the Intel Corporation, thébeen evidenced that the additional timeutilized during visual search and
project is motivated by the knowledgerequired by a visually impaired computerprocessing (see the figure for a photo
that there is a critical need for all citizensuser to complete visual search is becaugaken during experimentation).
to be empowered to access informatiorf the extra time required for active
electronically. Visual impairment remains search, once the visual cortex has alreadyhe advances that have already been
a major impediment to electronic accesbeen engaged. Thus, a person’s visuahade enable the establishment of a
of information. Moreover, in the United limitations are concentrated on the secondesearch basis for this field of inquiry,
States alone, one in every six Americanstage of the process, focal attention.  offering well-grounded, empirical
by the age of 45 years will develop some findings that, in some cases, support
type of uncorrectable visual impairment.Subsequent research, centered on focaituition and, until today, ad hoc
attention, has involved investigations ofsolutions. This has been accomplished by
The research project investigates existingye movements. These investigations arestablishing groundwork for inquiries
software technologies (ie, Windows andongoing and involve a remote-mountedaimed at understanding how basic human-
Windows-type platforms) by isolating infrared video eye gaze tracking systentomputer interaction is linked to the
specific features of computer interfaceghat is used in concert with software thatvisual capabilities of the low vision user.
like visual icon design, the use ofenables isolating specific interactionThe research is uniquely collaborative,
background and foreground colors, andgcenarios during use of a graphical useinvolving collaboration with an
the construction of menu systems.interface. The eye gaze control unit andphthalmologist (Dr. Ingrid U. Scott) at
Elements of the interaction such as &oftware record values of x and ythe Bascom Palmer Eye Institute (BPEI)
person’s brain activity in the visual cortexcoordinates for the participant’s point-of- of the University of Miami School of
and eye movement patterns on th@aze, at a rate of 60 per second. Such dakéedicine, USA, in order to couple
computer screen are measured.
Researchers have shown that visuall i
impaired computer users perform visuah
search more slowly than their fully
sighted counterparts. However, little iss
known about intermediate stages of visug
search that exist between stimuli}
presentation and stimuli
detection/identification. Therefore, the jg=
primary focus of the former researchi
segment is to investigate two intermediatgt
stages of visual search in visually| i
impaired computer users: preattention anj
focal attention. This was accomplished

| Experimental paradigm
| involves tracking a human
subject’s eye movements
(research led by J.A. Jacko,
Ph.D., Principal
Investigator).
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ophthalmologic expertise with her perpetuated by traditional ‘one-size-fits-interfaces has emerged. Ongoing and
expertise in human-computer interactionall’ philosophies in order to accommodatefuture work of this research team involve
This collaboration also enables thethe disabled, the elderly anddeveloping methodologies and tools
engagement of people with impairedtechnologically unsophisticated necessary to implement adaptive,
vision from the BPEI Low Vision Clinic individuals. In order for information multimodal human-computer interfaces
in the research. Additional collaboratorstechnologies to be universally accessiblethat are personalized for individual users
in this research include Dr. Armando B.there must be a paradigm shift in humanrepresenting a full spectrum of visual
Barreto of the Department of Electricalcomputer interaction (HCI) that shifts thecapabilities.
and Computer Engineering of Floridaburden of interpreting behavior from the .
International University (FIU), USA. Dr. human to the computer. An ever-growing h;? § . _

. . 77, ; . . . p:/lwww.isye.gatech.edu/lhci/
Barreto is Director of the Digital Signal population of users who will benefit

Processing Laboratory at FIU. tremendously from this paradigm shift is Please contact:
those with impaired vision. Julie A. Jacko — Georgia Institute
Conclusion of Technology, USA

Tel: +1 404 894 2342

To achieve universal access to electronido facilitate shifting the burden of .
E-mail: jacko@isye.gatech.edu

information technologies, designs mustinterpreting behavior from the human to
overcome barriers that have beerthe computer, the notion of adaptive

Navigating Information Spaces

by David Benyon

New HCI challenges arise from the emergence of navigation. Research at Napier University focuses on
information spaces and the related concept of this topic.

Evaluation is a fundamental part ofare other approaches to evaluation whicpeople who visit a web site? Navigation
human-computer interaction (HCI). Goodinvolve coming up with a set of goodis even more of an issue in virtual
HCI practice tells designers to evaluatedesign ‘heuristics’. Don Norman spurnedenvironments, where there are many more
evaluate requirements, evaluate designshe cognitive psychology and Jacobdegrees of freedom and where users more
evaluate prototypes. The purpose ofNielsen gave HCI the most famous set ofiterally move to where they want to go.
evaluation is to improve the usability of heuristics. Norman & Nielsen now travel ldeas of tasks and goals do not transfer
a software system; that is to make it easthe world advising on usability. easily to environments such as the
to use, easy to learn, effective and household where entertainment and
enjoyable. But what is usability and whatThese ideas of usability and evaluatiorrelaxation are key, and style and fashion
makes one device easier to use thadeveloped during the hay-day of HCI, theare significant factors. With distributed
another? Traditional HCI theory hasdecade from the mid eighties. These wereomputing environments people are
produced a number of evaluationthe days before the Web, when peopldterally surrounded by devices that are
techniques and guidelines. These arwent to work and sat in front of communicating autonomously with each
based on some basic psychologicatomputers. These were the days beforether. People will be wearing computers
assumptions which date back to theeveryone used Microsoft Office, whenand exerting their identity. These large
sixties. programmers developed applicationpen ‘information spaces’ have quite
specifically for their users. The twenty- different usability requirements and hence
Broadly speaking it is assumed thaffirst century is not going to be like that require different evaluation mechanisms.
people have goals that they are trying tdat least not the first part!) and it is a mootOne very important aspect of these
achieve and the reason that they are usirpint whether the concepts and methodsystems is that we need to consider
a software system is to enable them tof usability developed during the eightiesaccessibility in addition to usability.
achieve those goals. People have twill transfer. For example, the design of
translate their goals into actions and thefWeb sites, virtual environments, The traditional view of HCI sees the
evaluate the response of the system tdistributed computing environments andperson outside the computer, looking onto
determine if their goals have beennovel settings such as households akh world of information. An alternative is
achieved. People have, therefore, tahrow up usability challenges thatto see people as inside their information
bridge the ‘gulf of execution’ (translating traditional methods seem ill-equipped tospace. This in turn leads to the idea that
goals into actions) and the ‘gulf of deal with. Navigation in Web spaces ancheople are navigating through this space.
evaluation’ (perceiving and interpreting other hypermedia spaces is a key featurén information space is made up from
what has happened). A practical methoget counts for only one of Nielsen’s information artefacts which are the
of evaluation, the Cognitive Walkthrough heuristics. ‘Know your user’ is another devices we use to help us undertake
method, is based on these ideas. Theteeuristic; yet how can you know the activities in the ‘real world’.
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The concept of an information ‘space’people, make recommendations to ounew environments that we have to design
leads naturally to consider ideas offriends. We are also looking at issues iffor demand new approaches to the ideas
navigation. In the real world we navigate'social navigation’. Direct social of usability and of how systems are
quite happily. We also know a lot aboutnavigation through discussions andevaluated. The ‘navigation of information
how to design spaces such as museumisidirect social navigation through space’ view of humans and computers in
galleries, and so on to assist navigatiomwareness of others and of history. the twenty-first century provides a new
and to make navigation a pleasurable perspective on usability: design for people
experience. Research looking at how t@ne approach to dealing with theto live in their information spaces.
take knowledge of signage, maps and sdifficulties of navigation in information
on to evaluate and inform the design ofpaces is to provide more personalise Elease contact o
. . . . X avid Benyon — Napier University
information spaces is on-going. help and assistance through the use «gginnurgh, United Kingdom

intelligent agents and recommendel Tel: +44 131 455 4294
More than that we recognise that in thesystems to help navigation. Other ways E-mail: d.benyon@napier.ac.uk
real world we do not just follow signs to of helping people find their way is
get around — we ask people, followthrough signs, maps and landmarks. The

Information Access and Refinement — a Research Theme

by Fredrik Olsson, Preben Hansen, Kristofer Franzen and Jussi Karlgren

In order to develop systems and methods for improved combining knowledge of human behaviour, language
information access for different users in different technology and linguistic principles.
situations, a new research theme at SICS focuses on

Texts are complex and underspecifiedBystems for accessing informationprinciples. Engineering and system
structures that leave room foremploy a rather simplistic attitude construction aspects are in second place.
interpretation on the part of the readertowards notions such as text, userThis is our way of avoiding local minima:
This may seem undesirable, and it iSnformation need, seeking process andinguistics may appear impractical and
arguably more efficient in terms of relevance. Most of the research in the fieldehavioural science may appear detached.
information transmission to structuretoday concentrates on tuning algorithmdut the conjunction of the two will, in the
information properly at the time of to standard problems. But each one of thbong run, provide us with solutions to
production, eg by employing controlled above central concepts deserves morgractical problems.

language strategies or database solutioragtention. Our research theme works on

of various kinds. This approach not onlymethods for the next generation ofCentral Concepts to the Theme

removes some of the major drawbacks oinformation access systems—which welnformation access is about providing
text but also removes some of the majobelieve will be less general and morepeople with different tools and methods
assets of text as an informationcrucially bound to usage and domain. for granting reliable and simple access to

transmission and storage device. It is all the information they need, ideally with
but impossible to predict what Information Access and awareness of task and context of the
information needs and structures the texRefinement—SICS Approach access situation. What ties together the

will eventually be used to fulfil; it is Information access and refinement is aotions of user, information need, and
presumptious to impose the author'snew research theme at the Swediskontents of a text is relevance. A text can
structures on all future readers; thenstitute of Computer Science (SICS).be said to be relevant if it satisfies some
portability of the information from one Information refinement is a growing field, user’s information need in some situation.
informational context to another will especially as regards information
suffer. Text is crucially vague and extraction and summarisation technologyBy information refinement we mean the
indeterminate, and it is worth keeping thatikewise, the study of interaction andprocess in which a text is further
way. usage of information access systems hgwocessed to find and compile the pieces
gained great research interest. There isf content that are relevant from a certain
Instead, we need systems that delivesome research done on finding supraperspective. Example techniques are
tailored information just-in-time. Our sentential structure in text. What makesnformation extraction, information
research theme puts great emphasis avur research theme unique is that weetrieval, automatic summarisation, and
tailoring information access, which in turn consider both the beginning and the endeneration of reports, all of which are
necessitates understanding informatiormf the chain, and that we strive for a modetechniques which consider the contents
needs. that is primarily verifiable through study of a text from the point of view of a user
of human behaviour and based orwith a particular information need.
language technology and linguistic
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Steps to be taken ¢ We need to gain and use informatioriWe are currently involved in several
The commercial systems of today assume about the reader, in particular aboutprojects, national as well as international,
that texts are simply bags of words, that how the reader understands hidgn which the intersection of our ideas
all users are alike, that the need for information need presented in this text is tested. We aim at
information is static, and that dialoguess We need to gain and use knowledgaleveloping an open architecture for
in information seeking systems are about the text that the reader makesformation refinement as well as defining
simplistic one-shot transactions where the use of in order to satisfy the methods for identifying ways of
user is happy to exchange a few words information need improving information access to fit the
for several thousands of possibly relevant We need to examine how the readeneeds of different users with specialised
links. Commercial systems also assume meets the text, and how theneeds of information expressed in
that relevance is not depending on users, presentation of information can bedifferent situations.
situations, perspective, temporal aspects related to the information need. Lk
or other extr_atextugl factors. Th|s isa o _ _ http:'//WWW.SiCS.se/humle/iatema
useful starting point from which to It is only by taking into consideration
consider improvements. these three items simultaneously ancPlease contact:

integrating parts of them that we will be Fredrik Olsson —SICS
To be able to refine information and toable to come up with something el 4686331532
. , . . E-mail: fredriko@sics.se
improve today’s systems, we need tdnteresting.
consider at least three things:

WebPR — Adaptive Information in the Physical City

by Emmanuel Frécon, Anneli Avatare and Adrian Bullock

The WebPR application promotes awareness and making it accessible to people who are present in
cooperation between physical and digital users by those spaces.
embedding digital information in public spaces and

The ICE-lab at SICS is currently living in a totally digital environment, increases at a pace similar to the increase
developing a range of illustrative ‘jacking in’ to alternate realities as in theof new connections. For organisations,
electronic landscapes that combine théilm The Matrix and the writings of more people connected means that the
physical and the digital in order to realizeGibson and Stephenson, for exampleinformation presented has more potential
new forms of interactive experiences. OndHowever, we suggest that even given thand will reach out to the masses. For
of these is the WebPR application, arsophisticated digital worlds of the future,business-oriented organisations, this
application that aims to bridge the gapthere will always be the need for themeans an increasing number of
between the digital world of the Web andphysical, both physical contact andcustomers. For public organisations, this
the physical world of real life physical settings, and that meetings antcheans the possibility to better
organisations, activities and peoplevisits will long be an inherent part of acommunicate with the citizens, inform
WeDbPR builds on the work of WebPathbusiness. We want to be able to offer ahem on the latest decisions and let them
(see ‘WebPath—a 3-D Browsing History channel through which the digital and theknow what taxes are used for. In short,
Visualisation’ by Emmanuel Frécon in physical will be able to exchange enougtone of the main reasons for having an
ERCIM News 41) and visualises andinformation to keep contact and bringattractive Web server is to improve public
personifies Web traffic for the Web serverback a human-oriented vision to therelations in general.
of an organisation at some central pointdigital age of Web servers.
eg a reception area. Our aim is that However, the exponential popularity
WebPR will bring back an embryo of In particular we focus on Web servers asncrease of the Web introduces an
collaboration between digital and physicalour digital environments and receptionawareness gap between virtual visitors
inhabitants and a more human-orienteéreas and foyers as our physicabnd employees. The day-to-day contact
vision to the digital age of Web servers.environments. With the popularity of the that used to be the building block of our
Web increasing exponentially, Webworking habits is disappearing in favour
We assume that in the future there willpresence has become more and mora anonymity. WebPR was developed in
be universal access to online informatiorimportant and all organisation types areorder to bridge this gap. Employees and
and a universal digital information concerned, from small and mediumvisitors at the physical setting of an
society: the future Internet environment.businesses, through big conglomerategrganisation will use WebPR to get a
One of the most ubiquitous electronicto government agencies. The Internet isense of the amount of (virtual) customers
landscapes in use today is the World Widdere to stay and the amount of informatiorand connected persons, together with their
Web. One vision of the future sees societyhat can be found on Web serverdnterests and actions. This will be
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Maormal web D Web Library
interaction \

Physical Space

Figure 1: The WebPR architecture. Figure 2: The WebPR application.

achieved through visualising andFigure 2 shows the WebPR applicationbut also in the amount of information that

personifying Web traffic for the Web It consists of a visualisation window, ait synthesises.

server of the organisation at some centraleb browser, and an interface to the Web

places of its physical setting, eg foyersLibrary. The main aim of the visualisation Initial internal trials have been made with

receptions, etc. is to be sufficiently interesting and the demonstrator, with mixed success,
engaging to the passer by. It supportand we are currently reviewing the

At the heart of WebPR is the Web Library,some control from occasional employeewisualisation approach and method.

a collection of programs written in or visitors and in the future will offer an

TCL/TK, which govern and control all the automatic mode (like a screensaver). | t't?ks . , P

. ! ) . p:/lwww.sics.selice/projects/infocity

interactions and interplay that takes placéas to be appealing enough to be rui

in the installation (see Figure 1). The othediscontinuously every day. We believe please contact:

main component of the application is thethat the quality of the visualisation lies Emmanuel Frécon — SICS

information visualisation. not only in the aesthetic of its appearanc: '€/ +46 8 6331534
E-mail: emmanuel@sics.se

Expert Contextual Online Help Strategies

by Noélle Carbonell and Antonio Capobianco

Online help to the use of standard application software guides. Specific training sessions and tutorials are
intended for the general public is still highly still very popular among novices nowadays. A
unsatisfactory. Despite the continuous efforts of promising approach, based on the analysis of human
researchers and designers over the past twenty years, expertise, is presented (project supported by the
most novice users still prefer consulting experienced French Ministry of Defence and the CNRS).

users to browsing available online help or paper user

To be efficient, usable and actually usedfamiliarise users with the operation ofa specific human-computer interaction
online help has to overcome one majonew software. situation. From this angle, contextual
obstacle at least, that is the ‘motivational online help appears as an appropriate
paradox’. Carroll and Rosson observedrhis paradox may also explain the failuredesign framework. Providing users with
in the eighties that users in the generabf approaches which view online help aghe specific information they need to carry
public are reluctant to explore newan interactive learning situation. Inthrough their current task, and delivering
software and to learn how to use itsparticular, it may account for the tendencythis information at the right moment,
functionalities efficiently. These usersof the general public to ignore online contribute significantly to supporting
seem to be mainly concerned withtutorials as well as online manuals in theusers’ interactive activity, thus meeting
achieving the tasks motivating theirform of databases, hypertexts ortheir expectations.

interaction with the software. Therefore,hypermedia.

they are liable to ignore the facilities for However, selecting relevant meaningful
autonomous learning provided byTo take this paradox into account,contextual information and exploiting it
intuitive user interfaces in order to designers have to consider online help agppropriately are still crucial research
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issues, as illustrated by availableused time-stamped written transcripts ofThese results indicate that the expert
implementations: products on the markethe dialogues annotated with descriptiongncourages novices to adopt an
are too crude to prove useful, and researabf the novices’ actions and their resultsautonomous ‘learning by doing’ strategy
prototypes too complex to be reliable,on the user interface. for familiarising themselves with the
hence usable. operation of a new software, by helping
Our analyses are based on the labellinthem to achieve the tasks which motivate
In order to improve the utility and of all speech acts in the textual corpustheir use of the software.
usability of online help, we resorted tousing specific taxonomies which were
eliciting the help strategies of humanevolved from a preliminary survey of the Such a strategy, which differs from
experts from the analysis of expert-novicelialogues. standard didactic strategies implemented
dialogues. Our study addresses two main in computer aided instruction, will be well
issues: Results and Interpretations accepted by users in the general public
* What type of contextual information Requests for contextual information(cf. the motivational paradox). It will also
do human experts actually use? represent over 14% of the expert's speeche easy to implement, as it exploits a
« How do they exploit such acts in condition B (vs less than 2% inmodel of the novice's current activity
information for providing novice condition A), and 87% of these requestsnstead of a cognitive user model which
users with efficient usable interactiveaim at clarifying the software current stateis more complex to build, update and use.
help? as displayed on the screen (54%), the
progress of the current task executiorFuture Work
Empirical Data and Analysis Method  (33%) or the subject’s current intentionWe are currently developing a prototype
We analysed expert-novice dialogueg10%). Therefore, any help system whichwhich will be used to evaluate
collected during an earlier study. Eightaims at emulating human experts’(experimental evaluation with potential
novice users performed twenty predefinedtrategies should involve contextualusers) the usability and efficiency (in
formatting tasks on a given text, usinginformation among its major knowledgeterms of learning) of this strategy,
Microsoft Word. They could sources. compared to other contextual help
communicate freely (over an intercom) strategies.
with an expert user who helped them toA close analysis of the expert’'s speech
carry out the prescribed tasks. Expert andcts shows that she most often use
novice were in different rooms; in one contextual information for selecting the
condition (A), the expert could view the help information she gives to novices Please contact:
novice’'s screen (via Timbuktu), while in (over 90% of her help speech acts in botl No€lle Carbonell and Antonio Capobianco —
the other one (B) she could not. conditions). The main source of dynamic “-OR/A
contextual information is the progress of Eel: +.3,3 383 59 20 32, +33 383 59 30 83
. ; -mail: {Noelle.Carbonell,
Dialogues were tape-recorded, and théhe current task execution (over 40% Of sntonio.capobianco}@loria.fr
subjects’ screen displays videotaped. Wéer help speech acts).

Link:
http://www.loria.fr

Scrutability for Personalised Interfaces

by Judy Kay

We are seeing a huge growth in personalisation and dynamic and explicit model the system holds about
customisation of interfaces. This introduces the need the user. It might represent the user’s beliefs and
for a collection of information about the individual preferences as well as other user attributes. The issue
user. Within the adaptive user interface community, of scrutability of user models arises.

this is called a user model. This is any individual,

With the user model as the driving forces New movie release: Flipper saves thé¢o know about. Where there are several
for a system’s adaptation to the individual day items about an issue, the user model is
user, we can illustrate the issues fo» New music release: Sydneysupposed to ensure selection of reports
scrutability of user models in the Symphony Orchestra—Carr-Boyd’s Jane will prefer. For example, she may
following scenario. Prelude. like a particular critic’s music reviews or
one syndicate’s reports for European
Jane starts Mynews, a personalisedlynews is supposed to select just thosaeews. In this scenario, Jane might ask:
electronic newspaper. First she gets thaews items most likely to interest thise How did it decide | would be
headlines. Today, these include: user. It models Jane’s interests so that it interested in a Flipper movie?
« Politician caught out by wife can collect reports on issues she willwan¢ Or a Carr-Boyd release?
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* What or who is Carr-Boyd? The third question might be answeredNe have been working in this area on

« How can | let it know that | am within the articles of the newspaper.several fronts. We have developed the
pleased to hear about the FlippeiGenerally, such questions require araccretion representation for user models.
movie? explanation of part of the user modelThis ensures that the interface can explain

* Why did it give me that article about ontology, in this case, a music ontologywhat it believes about the user and why
the politician? with ‘Carr-Boyd’ or ‘Australian interms of the sources of information and

« And especially at this time, during acontemporary art-music composer’. Thethe way these are interpreted. From that
national election campaign? fourth question relates to user control ofoundation, we have been working on

« Why hasn’t it reported the new the model. interfaces for viewing user models, both
unemployment statistics that were in detail as well as with visualisation
due for release today? The last three questions are likely tointerfaces which enable the user to gain

involve a combination of the user modelan overview of a large user model. We

This scenario would probably need a largand the mechanisms controlling Mynewsalso have projects which extend the

model of user interests and preferenced hese questions relate to issues of mediscrutability beyond the user model and

The first two questions relate directly tocontrol. into the application. For example, in the

parts of the user model representing context of interfaces to support learning

Jane’s preference for ‘Flipper movies’Why might we want scrutability? The we have explored a scrutable hypertext

and ‘Carr-Boyd music’. The user shouldstrongest reason is that users should haterface, and, in other projects, we are

be able to find information to help answerable to feel in control. When the userexploring a scrutable teaching strategy.

the questions if they have access to thknows that a screen has been adapted o broader applications, we are building

value of that part of the model and athem, it is natural for them to wonder justexperimental systems that assist the user

record of the processes which contributedvhat has been adapted to them. Whah managing documents with scrutable

to that value. It may be that Jane has rategiight a different user see? Are theyassistant programs.

several Flipper movies and other animalmissing out on something? This view is

- , . A, ink:

centred c_r_nldren_s movies, usually glvmgsupporte_d py t_he 1995 Europe_zar http-/www.cs.usyd.edu.aurjudy

very positive ratings. She may have als&Community Directive on Data Protection

ordered several such movies from an onthttp://www.doc.gov/ecommerce/eudir.ht please contact:

line service that provides suchm, visited May, 2000) which states that Judy Kay — University of Sydney, Australia

information to the user model. If suchpersonal data for customisation require: '€/: *61 2 9351 4502

. . . o . E-mail: judy@cs.usyd.edu.au

information affected the values in the usean ‘intelligible form of the data

model, Jane should be able to scrutinisendergoing processing and of any

the model to see that this was so. available information as to their source’.

MKBEEM — Developing Multilingual Knowledge-Based Marketplace

by Alain Leger, Aarno Lehtola and Victor Villagra

The MKBEEM project (Multilingual Knowledge Based trading conditions of an Internet sales point according
European Electronic Marketplace) develops a to its international customership.
mediation system which adapts the language and the

One of the main objectives of a truly usertrain travels with hotel and other are used for classifying and indexing
friendly Information Society is to focus bookings, and B-to-C mail-order sale ofcatalogues, for facilitating multilingual
on advanced human languageclothes and accessories. Figure Inan-machine dialogues and for inferring
technologies enabling cost-effectiveillustrates the system architecture, whiclinformation that is relevant to the user’'s
interchange across language and cultures implemented as Java EJBs. Theequest.
and more natural interfaces to digitaltechnical approach is highly based on
services. Europe is made up fromcombined use of human languageMultilingual Cataloguing
nationalities with a broad variety of processing and ontologies. ThisCataloguing concerns maintenance
cultures and languages. So, theombination plays a central role in i) personnel of a content provider in two
information society must develop in suchmapping the human language query ontdifferent roles. First, there are cataloguers,
away as to support and nurture these rican ontological representation; ii) whose duty is to add new products or
diversities, rather than act as a constrairmiroducing composite services from CPedit/delete pre-existing products in the
to their evolution through the new media.catalogues by the broker; iii) mappingmediated repertoire. Secondly, there are
ontological queries onto the ontologicalcatalogue editors, whose role is to
MKBEEM demonstrates the mediationrepresentations of the catalogues, and ivphaintain the product models, attribute sets
system with two trials, namely sale ofdescribing the domain knowledge. Theyand value spaces, market specific product
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category trees and terminologies. Th
MKBEEM system implements a
multilingual cataloguing scenario for
editing, checking and automatic
translation of product articles and othe
product descriptions, for extracting
product properties into structured
database from textual product articles, fo
automatically deriving set of possible
market-specific categories for a given
product, and for processing queries t¢
locate pre-existing product descriptions
for maintenance.

The cataloguing uses a human languag ‘ \
processing server (HLPS) and a domai : A“ ogue .‘
ontology server (DOS). HLPS provides . S 4 Y - B

language identification, meaning i Rational Agent

extraction, machine translation, text p :
checking and language generatiorkigyre 1: Mkbeem system mediates Intemnet services to international customers.
services. Meaning extraction is a central

service that is used for several purposes

during cataloguing. It involves executing From the information retrieval aspect,should be provided in a way as natural as
linguistic analysis on a language inputontologies improve the accuracy in fuzzypossible to the user.

and performing concept matching of theinformation search. Viewed from a

found linguistic constituents with respectnatural language processing perspectivéultilingual Trading

to the domain ontology models in orderontologies facilitate mono- and multi- The third main functionality foreseen for
to derive relevant concept bindings. Thdingual human-computer dialogues bythe MKBEEM system is related to the
outcome, the ontologic formula, is paraphrasing the query of the user througfinal step of an e-commerce transaction:
represented as a logical clause in theontext identification and disambiguation.the trading. Once a user has chosen his
CARIN language and can be used for preferred offer provided by the system,
properties extraction, for finding product Finally, the use of an ontology aims alsche will be able to invoke the trading
categories and for query planning. Figurgo solve the cross-language problem aprocess in order to acquire the selected
2 illustrates the cataloguing Ul of athere is not always 1-to-1 correspondencgood. This implies one or several
content provider in MKBEEM Pilot 1 of terms between different cultures. Thetransactions with the e-commerce
system. system should be able to find the samelatforms of the content providers
product even if the query is made in anvolved in that offer. As there can be
language different from that of the offers that are satisfied by several content
product name / attributes. This possibilityproviders, the MKBEEM system will act

Processing Cross-Lingual

Information Requests

Cross-lingual information retrieval is the
second key service feature of the€m, i vew i
MKBEEM service offering. MKBEEM
makes use of the combined solutior
covering both query translation and resul
translation.

| MKBEEM Ellos Cataloguing

Data language:
English o

Categories Properties

To this purpose, we have based ou = Bl e N
technical solution on the co-operation %fj;jj””es Bl LD
between Human Language Processin Do i

and Knowledge Representation A D rten e
(conceptual Interlingua reasoning) of the - A — | % Soorom %g;wwer
domain of discourse, namely the psmsensms s i | Do
MKBEEM application domain. oy s s s or Disssruspane e
Ontologies form a knowledge base for [} e 9 mﬂlm oGt
MKBEEM system agents to infer 112{2,,? gum:*”“; L %::‘Evmmm Sl o Dunars

information that is relevant to the user’s

Search; |skirt of polyester Add | Remove| Clear Save

I [ ]

dialogues with the MKBEEM system. Figure 2:
Cataloguing user
interface applet of

Mkbeem Pilot 1.

Check Text | FindCatagnries' Translate | Mew

Extraanmpamesl Cnmmitcategnrias‘ Save | [~ Finished
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as a one-stop-shopping module able to different languages, the MKBEEM (Spain), UPM (Spain), NTUA (Greece),
mediate with the content providers. In this system will act as a mediator for CNRS (France) and VTT.
way, the MKBEEM system has to offer translating the e-commerce

the following functionalities: transactions between them. Linke

Project home page:
http://mkbeem.elibel.tm.fr/
« Harmonise Business Rules. As theThe MKBEEM project integrates
trading process implies someKnowledge Based processing Please contact:
contracts to be agreed between théKnowledge Representation and ﬁ';'r:‘c:eger_”a”ce Telecom R&D,
user and eac_h content prowde_r, theReason_mg_) and _ Human _L_anguage Tel: 433 2 99 12 4223
MKBEEM will try to harmonise processing in providing multilingual e- ¢ i Alain.Leger@rd.francetelecom.fr
these contractual issues depending ooommerce mediation services. The
some parameters such as countries @fonsortium aims at proving that the Aarno Lehtola — VTT Information Technology
each actor, preferences declared byechnology concept is robust for given "€ 358 9 456 6032 _
each actor in their user profiles, etc.domains, and thereby bringing advance E-mail: Aamo.Lehtola@vtt.fi
An e-commerce ontology will be in both technology and services. The ycior villagra — Universidad Politécnica
developed in order to provide theconsortium consists of the coordinator de Madrid, Spain
knowledge to this process. France Telecom, the user partners Ello Tel: +34 9154 95700
« Multilingual Trading. As the user and (Finland), SNCF (France) and FIDAL Email:vilagra@dit.upm.es
the content providers may use(France), and the R&D partners SEMA

The A-Book: An Augmented Laboratory Notebook for Biologists

by Wendy E. Mackay and Guillaume Pothier

We all face a growing problem: managing the exploring how to effectively integrate the two in the
relationship between physical and on-line documents. a-book: a computer-augmented laboratory notebook
A joint effort between Project MErLIn at INRIA for research biologists.

Rocquencourt and the Institut Pasteur in Paris is

Research in ubiquitous computing and~ield Study Results

augmented reality has challenged thé®©ur field studies examined the use of | |

view that a ‘computer’ means a keyboardnotebooks from several user perspectivey -}

mouse and monitor. Instead, physicalndividual biologists use notebooks to| -

objects such as paper can serve directlgfficially record their hypotheses, |-

as the interface to the computer. Thigrocedures and experimental results. The

encourages new forms of human-iew them as personal documents tha

computer interaction that are more easilyeflect their personalities as well as theit-.

integrated into current work current research needs. Laboratory

environments. notebooks are multi-media documents: ir |-
addition to writing and drawing, biologists |-

We are exploring this approach withpaste in photographs, computer printouty -

respect to laboratory notebooks, whichwith data analyses and even the physicg -

provide a fertile testbed for exploring howresults of experiments, eg, gels,

to manage information with both physicalNotebooks may also refer to external ="~ .

and electronic manifestations. Ourobjects, such as test tubes stored i seomsmmn — on

research strategy involves participatoryefrigerators. Although all are heavy| ves | ][ wow [ [[ wnae

design with two types of users: biologistscomputer users, most biologists— _

and arch_ivists. We_ begz_in with videotape(hppre_ciated the simplicity and flexibility Efnu(;fw%t'ig k\;\?i?hk ;’ rgrtg?;%ea(ljﬁ%“erﬁj

observations and interviews to understandf their paper notebooks. However, theycommands are printed directly at the

their needs and then used videdound some tasks cumbersome, such a®ttom of the page. Computer-generated

brainstorming and prototyping techniquescreating indexes or searching for aesearch results are pasted onto the

to explore the design space for augmentesipecific experiment, and they rareIy?ﬁget')(\J';'('ti:;igse'gm:ﬂhcg?omfen;tssabove'

laboratory notebooks. We are nowsummarized their data in the prescribednouid be added to the on-line index.

developing a general software architecturenanner. Several also expressed frustration

to support persistent data and integratevith finding relevant information in

paper and on-line documents. another colleague’s notebook.
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Figure 3: Adding a computer printout: the Figure 4: Adding a microscope
biologist reads the automatically- photograph.

generated code with a Pocket Reader™

then ‘presses’ the image button to

hand-writing with a WACOM™ graphics simultaneously insert it into the

Figure 2: A-book prototype 2 captures

corresponding electronic page of the

tablet; menu commands appear on a
notebook.

separate sheet to the left.

The Institut Pasteur strictly regulatesa-book simultaneously captures amummer of 2001. The new version will
laboratory notebooks, maintaining a staffelectronic copy of each stroke anduse a document-based software
to archive and manage them aftemssociates it with the correct pagearchitecture that handles persistent data
biologists leave. From their perspective providing a time-stamped, on-line recordover long periods of time. Data, both
the notebooks comprise the intellectuabf the hand-written text. Biologists can physical and electronic, is represented as
property of the organization: the archiveeasily specify links to on-line information, separable layers of information, each with
staff are interested in both their researcisuch as data results or digital photographdifferent characteristics. For example,
and historical value. They worry aboutthat are pasted into the paper noteboolhand-writing, whether in ink or captured
storing paper-based data, since ink maif text is underlined, the a-book usesas on-line gestures, is unchangeable.
spread over pages, media may decay, artharacter recognition to interpret it. ForHowever, additional layers may be added
links between notebooks and physicabxample, a biologist might specify ato provide annotations, explanations, or
specimens may be lost. However, theyarticular web address or interpret anterpretations of the original text. The a-
are even more concerned with the growtlsequence of DNA for later analysis.book challenges traditional views of
of on-line data, which quickly disappearsBiologists can also label and categorizesoftware design and, by integrating multi-
when stored in obsolete software format$nformation for subsequent search, bynedia physical and electronic

on out-moded computer media. drawing a box around a name, procedurénformation, offers a new vision for
drawing or any other object. The a-bookhuman-computer interaction.
A-book design creates an on-line index and content

. . . . . . Please contact:
Our findings influenced the design of ansummary and biologists can use either th Wendy Mackay — INRIA

a-book, or augmented laboratorypaper or on-line versions to search fol 14| +133 1 3963 5912
notebook. After consulting with users, wespecific information. E-mail: wendy.mackay@inria.fr
built two working prototypes that test

different technical and interaction Future research

strategies. Each prototype allowsWe are developing a third prototype that

biologists to write on notebook pages asncorporates user feedback and plan to

before, with ink on paper. However, thetest it with several volunteers in the

[File  Egt  view
[Notevook - S e = s
27

Figure 5: Following a link: Clicking on the
underlined text (the procedure ‘PCR 3’)
leads the biologist to the page where the
procedure was originally defined.
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Visual Knowledge Management with Adaptable Document Maps

by Andreas Becks and Matthias Jarke

Structuring and condensing corporate document provides interactive visual access to text collections.
collections is an important aspect of knowledge Successful industrial applications include the
management. At the GMD Institute for Applied critiquing of technical document collections such as
Information Technology (FIT), scientists have user case descriptions in software engineering, or
developed the corpus analysis tool DocMINER, which user manuals of complex engineering systems.

Since a great deal of corporate knowledgerocess. The system DocMINER — anDocMINER was used by a software house
is contained in textual documents,interactive, map-centred corpus analysisupporting the steel industry in quality
techniques which provide analysts withand text-mining tool — tightly integrates assurance for technical product
task-adequate access to text collectionthe graphical display with explorative anddocumentation, i.e. checking the
play an essential role. Of particulargoal-directed interaction methods. Itsconsistency of the topical structure of user
importance is an effective support forinterface design was guided bymanuals and defining single information
explorative corpus analysis tasks, wher&chneiderman’s ‘Visual Information sources. Thirdly, in a more scientific
the user is concerned with discoveringSeeking Mantra’: overview first, zoom environment, DocMINER served as a
patterns in the document space and gettirgnd filter, then details-on-demand. Systenforum for the discussion of relationships
an overview of available documents andeatures include different zoom, scalingbetween sub-projects and terminology
their semantic relationships. This is anand sub-map functions, the means tases in Germany’s Cultural Science
application area where informationdefine and assign document symbols, aResearch Centre, ‘Media and Cultural
visualisation promises to be helpful:annotation function, automatic mapCommunication’, in Cologne. Each of
document maps visualise the overallabelling and document group summariesthese applications provides strong
similarity structure of a corpus of texts,and a tight coupling with a query-driven anecdotal experience that document maps
using a suitable metaphor reminiscent ofetrieval interface. improve the way in which the respective
geographical or astronomical cartography. types of work are traditionally done. This
So far, three application areas have beawas also confirmed by feedback from

In the DocMINER project (conducted atlooked at via case studies in science ankgading industrial technical documentation
RWTH Aachen and GMD-FIT from 1998 industry. Firstly, the UML-based large- fairs.
to 2001), we have designed and evaluatestale software standardisation effort of a
a document map system for visuallyconsortium of worldwide chemical To investigate how relevant to these
aiding text corpus analysis tasks inindustries employed DocMINER to successes is the document map
knowledge management. DocMINER analyse the consistency of collaborativelyisualisation itself, a controlled laboratory
differs from earlier document mappingwritten user cases stored in GMD-FIT'sstudy with students and technical
efforts in that it is based on a carefulBSCW internet workspace environment,documentation experts was conducted,
analysis of why and how users actuallyand to assess the relevance of eactomparing the map interface with the
employ technical document collectionsscenario to the design of the differentusual title or abstract lists provided by
in their work. The resulting domain- architectural components. Secondly search engines and similar IR tools, while
specific task model not only serves as a

. . Document Landscape _[O]
guide for the technological development w

op View Edit Search Selection

i - : &3 [llade OF plug &ND geomely g
but also as a yardstick for evaluation I |
&
adle / Plug Configuration “Search Type—— -
DocMINER SUppOI’tS an adaptab|e 52 Ladls / P Corfigurat an TE @SEMD”
framework for generating a graphical YT T— © vesmSeach |k
100 -

" Full Text

*e

corpus overview, using a modular
combination of algorithms from classical
information retrieval, spatial scaling, and
self-organising neural networks. The
basic method allows a fine-grained
(dis-) similarity analysis of specialised
document collections. It can be tailored |
to domain-specific needs, since the
module for assessing the similarity of [ —_—

documents is exchangeable. A semanti c} x ERD e I R
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leaving all the other features ofdocuments and document groups. It ispecific brokering systems, both of which
DocMINER in place. The results clearly particularly successful for supporting taskanow enjoy a fair number of commercial
confirmed the task-adequacy of documenthat require a detailed structural analysispplications. Further work will link these
maps: the computation of the overallof document-document, document-topicsolutions with each other and with
similarity structure of the text corpus andor document-specification relationships. techniques for metadata management in
its visualisation helps to significantly the data warehousing and information
improve the effectiveness of typical taskWith its text analysis features, flow managementthat FIT is developing
solutions. Furthermore, test subjectdocMINER complements the range ofin co-operation with a number of regional
subjectively preferred the document mapvisually oriented data exploration andSMEs, eg for applications in financial
system in nearly all cases. information brokering tools developed in controlling and e-learning.

GMD-FIT’s research department on
Summing up, from the viewpoint of targetInformation Contextualisation (ICON),
users the document map approach offerismcluding the InfoZoom visual querying
meaningful insights into a collection’s and navigation environment for relational please contact:
structure, and allows one to effectivelydatabases, and the Broker’'s Lounge¢Andreas Becks, Matthias Jarke — GMD

study relationships between singleenvironment for the creation of context- & #49 241 80 215 14
E-mail: {becks,jarke}@fit.gmd.de

Links:
http://www.docminer.de/

Human-Computer Interaction Issues in FAIRWIS

by Maria Francesca Costabile and Paolo Buono

FAIRWIS (Trade FAIR Web-based Information Services) on-line innovative services to support trade fair
is an ongoing project at the University of Bari, funded business processes and a large number of exhibitors
by the European Union. This project aims at offering organised in a Web-based virtual fair.

Traditionally, the information media for Presenting data on the Web in a convincinghe decision making processes needed to
supporting trade fair events are paperand understandable way requires a lot afnprove their own business.
based: booklets, flyers, maps, etc. are th@ork when data change dynamically; in
means used to exchange information. Iparticular it is difficult to modify the The FAIRWIS project and the system
recent years, some Web-based informatiographical layout without disorienting the development have been carried out with
sites have been made available, providingsers. One of the main objectives ofa user-centred methodology, in order to
information both on trade fair events andFAIRWIS is to facilitate human-computer build a system that satisfies clear usability
on companies participating in these fairsinteraction (HCI) and to allow easy acces®bjectives. The basic principles of user-
However, these data are not organised itbo the stored data. Several dataentred design are:
an integrated, homogeneous andisualisations are generated to present the analyse users and tasks
comprehensive way, since they are usuallyetrieved information in appropriate ways.» design and implement the system
presented in a rigid pre-designed companyhus, specific categories of users to whom iteratively through prototypes of
oriented style. Moreover, currently FAIRWIS is primarily addressed, namely increasing complexity
available Web sites exploit static datafair organisers, exhibitors, and professionat evaluate design choices and
which is difficult to update and make visitors (people who visit the fair for  prototypes with users.
available on-line in an appropriate format.business reasons and not only for fun), can
FAIRWIS has a real time connection withget valuable help in the different phases oA user-centred approach requires
an underlying database to guarantee understanding reality: who will use the
coherence of data and up-to-date status. _ system, where, how, and to do what. The
e system is designed iterating a design-
implementation-evaluation cycle. In this
way, it is possible to avoid serious
mistakes and to save re-implementation
time, since the first design is based on
empirical knowledge of user behaviour,
needs, and expectations. In accordance
with this methodology, together with all

In FAIRWIS, the whole concept of trade’

fairs is transferred into electronic form, ° R . £

and visualisation techniques, includingg% A <2l

virtual reality, are used in order to provide; N NN

a feeling of ‘reality’ to the users of tradeg% x'”
AR

T . . . B
fair information systems. The figure is an=‘1 :
example of a virtual reality visualisation g\ .

of a fair venue, with all the stands. The «&a‘\‘ N partners in the project, we have devoted
project does not aim at substituting, but a.ﬁg " "19(. a lot of effort to collecting user
enhancing the existing traditional Example of a virtual reality visualization information by observing users in their
approach of getting people together  of a trade fair venue. workplaces and interviewing them. It is
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well known that this is not an easy taskThe user profile engine has beerretrieve information useful for their
and is also very time consuming.developed to take into account that anothanarketing activities. For this purpose, it
However, a careful user analysis in thémportant issue for improving HCI, exploits appropriate visualisation
first phase of the system project and usegspecially when different types of usergechniques, in accordance with the results
involvement in the evaluation of the access the system, is to provideof recent research in a specific field of
system prototypes are the only ways tesuggestions and indications automatically{HCI, that is information visualisation,
ensure that the produced system willdapted to the user currently working withwhich has proved that suitable
conform to the users’ needs andhe system, in order to help him or her tovisualisations can reduce the time needed
expectations. FAIRWIS offers a modularfind information of interest. The to obtain information, and make sense out
solution, whose main modules are: personalisation component implementeaf it.
* FAIRWIS Core, which generates andin FAIRWIS actually works as a

manages an online dynamic web site recommender system that helps user8cknowledgements
« graphical engine, which providesnavigating in the catalogues of theThe support of the European Commission

virtual reality representations exhibited products. through grant FAIRWIS IST-1999-12641
« user profile engine, which provides is acknowledged. We are also grateful to
system personalization The aim of the FAIRWIS marketing the work carried out by the other partners

 data analysis engine, which providescomponent is to manage and improveof the FAIRWIS project.
on-line marketing analysis on theinteractive relationships among FAIRWIS Slease contact
basis of the stored data. users. More specifically, company - . - ancesca Costabile or Paolo BUGHO—
managers can plan company activity or Dipartimento di Informatica,
The figure shows some of the capabilitieghe basis of historical data available in the Universita’ di Bari, Italy
of the graphical engine. A characteristicdatabase. An objective of the data analysi Tel: +39 080 5443300
worth mentioning is that an updating ofengine is to serve the needs of specifii =mail {costabile, buono}@di.uniba.it
the underlying database is automaticallftypes of users, primarily fair organisers
shown in the visualised scene. and exhibitors, by allowing them to easily

Anyone, Anywhere Access to Community-oriented Services

by Pier-Luigi Emiliani, Michael Pieper and Constantine Stephanidis

PALIO, a new project recently funded by the European community-oriented services. This brief article reports
Commission’s Information Society Technologies (IST) on the aims and objectives of the project, as well as
Programme, builds on previous European research its potential contributions to the universal access
and technological development efforts to provide a community in Human Computer Interaction.

novel understanding of anyone, anywhere access to

The notion of universal access to theprojects, such as ACCESS and AVANTI, open system for accessing and retrieving
Information Society is rooted on the we are now pursuing the universal accessformation without constraints and
concept of universal design, as it haghallenge at another level. Specifically,limitations (imposed by space, time,
evolved over the years. Universal desigrihe PALIO project sets out to address thaccess technology, etc.). Therefore, the
refers to the conscious effort to consideissue of anyone and anywhere access ®&ystem should be modular and capable of
and take account of the widest possibleommunity-wide services. This is aninteroperating with other existing
range of end user requirementsextension of previous efforts, as itinformation systems. In this scenario,
throughout the development life-cycle ofaccommodates a broader perspective amobile communication systems will play
product or service. In recent years, it hagdaptation and covers a wider range o&n essential role, because they enable
been applied in interior and workplaceinteractive encounters beyond desktofaccess to services from anywhere and at
design, housing and landscapes. access. In what follows, we will briefly anytime. One important aspect of the
overview how this project addresses thé®’ALIO system will be the support of a
In the context of Human Computerissue of universal access and how itvide range of communication
Interaction, design for all implies a advances the current state of affairs byechnologies (mobile or wired) to access
proactive approach towards products andonsidering novel types of adaptationservices. In particular, it will be possible
environments that can be accessible anpased on context and situation awarenestr a user equipped either with a common
usable by the broadest possible end-user cellular phone or an advanced WAP
population, without the need for additionalThe PALIO project is funded by the EC’s phone to access services wherever he/she
adaptations or specialized (re-)designlST Programme. The main challenge ofis. The Augmented Virtual City (AVC)
Building upon the results of earlier the PALIO project is the creation of ancentre will adapt the presentation of
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information to the different access

. . Distributed Information Centres
technologies (Figure 1).

Communication
Platform

The PALIO system envisages the
adaptation of both the information conten
and the way in which it is presented tg
the user, as a function of user
characteristics (eg, abilities, needs
requirements, interests); user locatior
with the use of different modalities and
granularities of the information contents;
context of use; the current status o
interaction (and previous history); and
finally used technology (eg,
communication technology, terminal
characteristics, special peripherals).

The PALIO information system consists ﬁ @

of the following main elements (see WAP
Figure 1): terminal O o
« A communication platform including
all network interfaces to inter-operate
with both wired and wireless
networks the software communication layer to andnodification of presentation parameters
» The AVC centre which is composedfrom the user terminals; the distributedsuch font, colour, voice gender, volume,
of the main adaptation components, anformation services and their integrationetc). Central for the design of adaptations
service control centre, and theinfrastructure. based on context-sensitive process-
communication layers from and to the oriented knowledge is the Basic PALIO
user terminals and the informationlt should be noted that one of the veryTourist Scenario Framework, which
services important properties of the describedcomprehensively describes touristic
« Distributed Information Centres in architecture is the fact that there issituations, and forms the basis for deriving
the territory, which provide a set of continuous monitoring of the interaction numerous information needs of tourists,
primary information services. between users and the PALIO system, sand corresponding service requirements
that modifications in the user behaviourjncluding situation-dependent user
The AVC centre is the architectural unitthe context of use, or the status ofnterface adaptations and accessible
that manages diversity and implement€ommunication facilities and devices carhardware devices. The framework
the mechanisms for universal access. Thiee identified, interpreted, and used tadistinguishes between exogenous,
AVC will be perceived by users as atrigger the appropriate type of adaptationgntervening and endogenous dimensions
system which groups together all(eg, inclusion of links to relevant of scenario descriptions. The PALIO
information and services that are availabléenformation, spatial or temporal basic user model conceptualizes tourists’
in the city. It will serve as an augmentedyestructuring of information elements,information processing behaviour in
virtual facilitation point from which
different types of information and service
can be accessed. The context- and
location- awareness, as well as th¢
adaptation capabilities of the AVC, will
enable users to experience their
interaction with services as a form of
‘contextually grounded’ dialogue, eg, the,
system always knows the user’s location
and can correctly infer what is ‘near’ the
user, without the user having to explicitly
provide information to the system.

Figure 1: PALIO architecture.

Grodhects

SERVICE CONTROL
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model
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communication layer
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The envisaged main building blocks of
the AVC are depicted in Figure 2, and carF
i

monune ui

be broadly categorised (according to thei
role within the project) into the adaptation
infrastructure; the service control centre Figure 2: Augmented Virtual City Centre architecture.
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terms of behavioural means-end analysisAcknowledgements Please contact:

Rules for interface and content adaptatiohe partners of the IST-PALIO project "'e--uigl Emiliani — IROE-CNR

. . . ; Tel: +39 55 4235 235

in PALIO are inferred from the interplay are: ASSIOMA S.p.A.(ltaly)—Prime . .. ple@iroe.fi.cnr.it

between the Basic PALIO Tourist Contractor; CNR-IROE (ltaly); Comune

Scenario Framework and the PALIOdi Firenze (Italy); FORTH-ICS (Greece); Michael Pieper — GMD

basic user model. GMD (Germany); Telecom Italia Mobile Tel: +49 2241 14 2018
S.p.A. (ltaly); University of Siena (Italy); =mall- michael.pieper@gmd.de
Comune di Siena (ltaly); MA Systems Constantine Stephanidis — FORTH -ICS
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(Greece). E-mail: cs@ics.forth.gr

Ait Eile, Another World for HCI

by Paula Hicks, Rose Mc Grath, John Mc Keown, Kieran Mc Nally and Jane Grimson

Spending a lifetime with a serious or chronic health depression, withdrawal, loss of peer interactions to
condition can be traumatic, stressful and physically name but a few. The Ait Eile project proposes to tackle
and emotionally painful. This is especially true when some of these issues by creating an online
the individual enduring the condition is a child or environment which will provide for communication,
adolescent. The psychosacial issues suffered by these social support, relaxation, entertainment and
children include isolation, change in family dynamics, distraction.

Ait Eile (Another World) is a two-year explanatory communication portal, whichparticipating hospitals, teachers,
project run by the Centre for Healthendeavors to make the children’seducational psychologists, and play
Informatics, Trinity College, which interactive experience intuitive andtherapists, were used to capture the user
started in September 2000, and is fundedatisfying. In designing the user interfacerequirements. A detailed task analysis was
by the Information Society Commissionit is also necessary to take bandwidtlthen carried out which resulted in a
through the Department of Health andavailability into consideration. Children structured template that acts as a
Children, and IBM. The main objective could be accessing the system via a higlfeundation for the user interface design.
of the project is to develop a secure onspeed ISDN line in the hospital or school At this stage, a set of usability
line virtual community for children in or from their own home via a slow dial- benchmarking standards were established
hospital, which would allow young up modem connection, against which progress can be measured
patients to communicate with each other and tested. In the case of video
via email, live chat, and video- The project has adopted a relativelyconferencing for example, the minimum
conferencing over a secure Internestandard approach to addressing usabilitguality of voice and visual data was
connection. Through a web-portal, theissues. Interviews and focus grouputlined, with a preference given to the
system will also provide access toinvolving the children themselves, thequality of voice over image.

activities (eg arts and crafts), educationainedical and nursing staff in the

opportunities and links to favourite web

sites pitched at an appropriate level, fro

hospital, home, or school. The aim is tc @ @ @

empower seriously ill children to combat fEIE=m)
the medical and emotional challenged
they face on a daily basis.

deo Link)

(AIT)

r
|
|

HCI and Usability Issues
The main HCI challenges which confront ®
Ait Eile, emerge from the provision of a
secure online community environment{&
where children can chat, email and
videoconference. Additionally they need
to be able to access their local Bulleti
Board for information, play games, and
take advantage of educational facilities

. . Video conference
The primary goal is to create a self-

prototype interface.
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The conceptual and visual design phassuccessive prototype offering increasingextended and all the sites brought on-line.
is an iterative process, which aims tofunctionality and a variety of accesslinitially children will access the system
minimize the learning time necessary formodes. The first prototype, incorporatingfrom a desktop PC generally located in
the user to navigate the system, tdogin, chat, games and videothe hospital school room. Within the two-
maximize their retention of their newly conferencing, is scheduled for live testingyear time-frame of the project, it is
acquired ‘how to’ knowledge, and mostin early June 2001. This will involve planned to open up access using laptops
importantly to enhance their sense othildren in two of the participating for children who are confined to bed, and
satisfaction with the system. In this wayhospitals communicating with each otheffor children at home. This will pose both
the children will easily immerse via the system. The two hospitalstechnical and usability challenges, and,
themselves in the activities of theinvolved are already connected via anost importantly, will require careful
community without the risk of foundering secure Intranet over ISDN, which attention to security and monitoring
on the technology. The visual designsignificantly simplifies security control.
phase aims to provide an accessibleonsiderations.
multisensory environment in which the A similar and highly successful project,
children have a sense of control. TheyFuture Plans Starbright (www.starbright.org) has been
will be provided with expressive tools Ait Eile currently involves six hospital in operation in the US for a number of
with which they can develop their schools in Ireland: the National Children’syears and there is interest in developing
inherent creativity and sociability. A Hospital; Our Lady’s Hospital for Sick a European-wide virtual community. It is
degree of personalization will be built into Children, Crumlin; Cork University hoped therefore to link Ait Eile with these
the portal offering different features toHospital; Temple Street Children’s other networks.
different age groups. Hospital; the National Rehabilitation
Hospital; and Cappagh Orthopaedic Eease contact: - _

. . . . ieran McNally — Trinity College Dublin.
Testing and evaluation will be based orHospital; as well as the Barretstown Gant 1|- +353 1 608 23381
a series of prototypes, refined on the basi€amp [www.barretstowngc.ie]. In the E-mail: Kieran.McNally@cs.tcd.ie
of feedback and experience, with eacltoming months the prototype will be

Our Approach to Social Computing

by Kristina H66k

How can we empower people to find, choose between,
and make use of the multitude of computer-, net-
based- and embedded services that surround us? How
can we turn human-computer interaction into a more
social experience? How can we design for dynamic
change of system functionality based on how the

systems are used? Tackling these issues is the core
of the work in the HUMLE laboratory, and our solutions
are inspired by observing that much of the information

seeking in everyday life is performed through
watching, following, and talking to other people —
what we name social computing.

If you enter a room in an unfamiliar decide it's a better place to start learnindo interact with it, nor whether it can be
environment, and you see that people arthan the pristine books beside it on therusted.

sitting on chairs, silent, looking down into shelf.

their papers, you will do the same, silently This is why we have been developing the
awaiting what will happen next. Or Unfortunately, in most computer idea of social navigation [A.J. Munro, K
imagine walking down a street in yourapplications, we cannot see others, therd66k, and D.R. Benyon, Social
hometown, trying to decide what to do.are no normative behaviours that we cafNavigation of Information Space.
You notice a crowd outside your favouritewatch and imitate. We walk around inSpringer Verlag, London, 1999]. By
café. Knowing that the café often has liveempty spaces that very well might notshowing the traces of other actors or
music, you can guess that there must bleave been visited by anyone else beforallowing actors to speak to one-another,
a special event on tonight. You mightus as far as we know. In our wordwe believe that they will more easily find
decide that you're in the mood for a lively processor, we might be lost for hours withwhat they look for. In the HUMLE
evening and join the line, or you mightno guidance whatsoever. On the weblaboratory we now want to expand this
decide that you prefer a quiet night andhere is no-one else around to tell us howision to entail all forms of social
go look for a different café. Or imagine to find what we are looking for, or eveninteraction — moving beyond the more
you're in a library, looking for a book where the search engine is, there mightarrowly defined concept ‘navigation’
about interface design. One of the booksery well be lots of services that we badlytowards interaction in general.

on the shelf is much more worn and well-need, but that no-one tells us of, and once

thumbed than the other, suggesting thave find a service, we do not know howlt feels like a truism to point out that
lots of people have read it. You may people are social beings, that our curiosity
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is easily raised by watching what otheraused, the usage will leave trails in theget on), rules and regulations (such as

do, their relationship to one another, angystem that will guide future usage. those governing driving) or artefacts (such

the gossip around these events. Still we as signs and landmarks). Social

design computer interaction as if peopldn social navigation there is a strongcomputing, in the sense of our individual

were only work-oriented, objective, temporal and dynamic aspect. A persomctions being designed around collective

emotionally void, entities. chooses to follow a particular path in thesocial behaviour, is not just something
forest because she makes the assumptidinat is ‘layered on top of’ a space, but

The aim of our social computing themethat people have walked it earlier. Forestomes to transform both the space and

is to make computers to work like ourpaths are transient features in theahe ways that people act within it. To

everyday language or the way a cityenvironment; if they are not used theydesign with such ideas is to leave yourself

grows. Language has been around for ganish. Their state (how well-worn theyopen to the possibility that actors will

long time, it is democratic in the senseare) can indicate how frequently orrender your system unrecognisable by you

that anyone can add to it, words can shiftecently they have been used, which ignd your co-designers.

in meaning as they are being used, it is &ypically not possible with a road.

tool that never ceases to work, it is Acknowledgement

multipurpose, and beautiful. Language iSNe see therefore that social navigatiorThe idea of social computing has been

therefore a dynamic, on-going, socialrelies on the way that people occupy andeveloped in interaction with the

process. The way a city grows is similartransform spaces, leaving their markamembers of the HUMLE laboratory at

Take for example Stockholm, it does notupon them — turning a ‘space’ into aSICS and Andreas Dieberger (IBM,

get released in new versions every yeafplace’ in the terminology of [Harrison, Almaden), Paul Dourish (University of

instead it changes with what people do ir., and Dourish, P., Re-Place-ing Spacdrvine, USA).

various parts of the city: building new The Roles of Space and Place in

houses, taking new paths into usageCollaborative Systems. ACM Conference h't?k . : .

) , . p://lwww.sics.se/humle/socialcomputing/

moving cafés and restaurants. Computesn Computer-Supported Cooperative

systems in general should have thisVork CSCW’'96, Boston, 1996, 67-76]. Please contact:

quality: as they are used, actors changm time, the social cues they leave behin¢ Kristina Ho6k — SICS

their functionality. Social computing is can become sedimented and formalise¢ "€ #46 8 633 1514

L7 . . . . . E-mail: kia@sics.se

one way of achieving this. As a system igransformed into social practices (such a.

letting people get off the train before you

Wireless Wellness Monitor

by Juha Parkké and Raimo Lappalainen

The Wireless Wellness Monitor project was started in system for home-use was built and feasibility of such
order to apply home networks to self-monitoring of a system was studied. In WMM, a weight management
health. A prototype of a wireless health monitoring application was implemented on top of the system.

Our vision is that in the future, wirelessBased on this vision, we built a prototypecompare the foods and activities. (3)
home networks will be available in many(see Figure 1) with currently available Instructions Databaserovides general
homes. The core of the home network willhardware and software. Self-monitoringinformation on weight management.
be ahome servewith processing power of weight was chosen as the first(4) Expert Service Interfaceakes data
comparable to PCs. The home server wilapplication field. The fundamental ideaexchange with professional healthcare
also provide space for data storage andlaehind the application is tiehavioural services possible.
gateway to the InternetWireless feedback modd€kee Figure 2).
terminalswill be able to access the home In the current system, when the user
network locally (eg, by using Bluetooth) The WWM software provides four weighs himself, the result is stored
or remotely (eg, by using Internet).information sources to the user: (1)automatically on the home server and
Measurement devicesll be able to join Behavioural Feedback Systeatisplays displayed on the user’s wireless terminal.
the home network and send the acquirethe measured data immediately after eacB8harts of long-term weight history,
data to home server for storage, analysismieasurement on user’s wireless terminahstructions and calorie comparisons can
and display. A wireless home networkand allows browsing of measured ande viewed on the wireless terminal. The
will allow peripherals (eg measurementanalysed data whenever, whereveinstructions databasas well as the
devices), wireless terminals (eg smarnheeded. (2)Nutrition and Exercise nutrition and exercise databasan reside
phones) and data storage devices tDatabasegives calorie values of different on the Internet, so that they can be
communicate wirelessly. food items and mean calorie consumptiorupdated regularly and the user can always
of different activities. It also lets the useruse up-do-date information. THepert
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Healthcare
Service
Provider

Exercee and
Mutntion
Database
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L b
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Figure 1:

The home network relies on
the Wireless Local Area
Network (WLAN) technology.
The home server is a PC
with WLAN access point.
The measurement devices, a
scale and a heart rate
monitor, can join the home
network via a proxy, which

is a portable computer
equipped with a WLAN card.
Two wireless terminals are
used, a portable pen
computer with a WLAN card
and a WAP enabled cellular
phone. The core of WWM
software runs on the home

COMPUTER INTERACTION

nutrition I:">

Energy expenditure
(exercise)

weight
measuremernt

interpretation
of weight histary]

feedback
learning by doing

Figure 2:

Behavioural feedback model for weight
control. The behavioural feedback system
provides data of changes of weight and
physical activity immediately and over
long periods of time.

server as a collection of Jini
services implemented using
Remote Method Invocation
(RMI).

hleasurement Wiireless
Davices Teminals

Service Interfaceis not yet fully the mobile aspect of the system as #&pes of wellness monitoring applications
implemented and thdnstructions benefit. The benefit they mentioned waautilising the framework will be developed
Databasehas not been integrated to thethe increased availability of advice (fromin future projects. The new, wireless
system. database servicg difficult situations, environment facilitates installing of
eg, at dinner table or during grocerydifferent peripherals to the home server.

A feasibility study was carried out as theshopping. Also the amount of user interaction
software specification and a rough demo needed in the process consisting of
version of the software were available Behavioural feedback systevas seento measurement, storage and display is
The aim of the feasibility study was to motivate long-term use, because it showminimised and data exchange with
find out how possible users evaluated théhe consequences of one’s behavioumprofessional healthcare services is made
services that WWM provides. Especially,Nutrition and exercise databasivided possible.
focus was on the content of the serviceghe interviewees into two groups more
ie to find out if the services were what theclearly than the other services.The WWM project took place in January-
candidate user needed and whether thaterviewees who kept nutritional diary, December 2000. The partners involved
services were appraised as useful and easygarded the service as highly useful awere VTT Information Technology,
to use. 12 persons (9 women and 3 meiit, would help them to find the information Department of Psychology in University
age between 23 and 61) participatedhey needed. On the other hand, persoraf Tampere, Polar Electro Oy and Nokia
individually in a structured theme who were not on such a diet considere®Research Center. The project was partly
interview. Three persons had no past othe service less usefulnstructions funded by TEKES.
present weight problem, while the otherddatabasevas seen useful, but problematic
had or had had overweight. Three mermecause so much information is available¢ h;?k , :

. . _ ) p:/lwww.vit.fi/tte/samba/projects/wwm/
and two women had never tried to losén magazines and other literature.
weight, but the remaining persons activelyfrrequent updating of the instructions please contact:
managed their weight or had done so allatabase was expectdekpert Service Juha Parkka — VTT Information
some point in life. Interface was found necessary for échnology

connecting the system to a professiong Eel: +.3,5.8 33163346
. ) . -mail: juha.parkka@vitt.fi

The services were seen to be useful anldealthcare service. Such connection was
the interviewees did not see any criticaconsidered to make the system more
problems associated with the serviceshumane. It was thought especially useful
The Behavioural feedback systend the for beginners to learn how to do weight
Expert service interfaceere seen as the management right. Five interviewees saw
main motivating factors in the WWM. consultation as anxiety arousing, because
The interviewees thought that the mosthe user might have the feeling that he is
probable user groups would be the younfeing observed.
people and women. General arguments
for this was that the young people ardn WWM, the research concentrated on
more technology oriented, and thatbuilding a generic software framework to
women are more interested in weighte used in different applications utilising
control issues than men. Four of thea home network. A demo application for
interviewees spontaneously mentionedveight management was developed. New
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HCI Research at the University of Manchester
Institute of Science and Technology

by Alistair Sutcliffe

HCI research in UMIST covers a wide area of the software engineering, human computer interaction,
discipline and has the unique flavour of integrating linguistics, psychology and sociology giving it a unique
usability engineering within a wider view of systems capability for synthesising multi-disciplinary research
design and software engineering. The Interactive contributions to advance basic science and the design
Systems Design group combines researchers in both process in socio-technical systems engineering.

The group’s mission is to improve theexperimental studies to understand theystems. The requirements engineering
design process of complex social technicahttractiveness of commercial web sitesheme continues in the EPSRC ISRE
systems for business effectiveness andnd the design features that influencélmmersive Scenario based Requirements
enhanced quality of life, by developingpeople’s attention and purchasingengineering) project which is
methods and tools from a soundbehaviour. Design guidelines have beeinvestigating methods for requirements
theoretical base. The Interactive Systemdeveloped to enhance the persuasivenessigineering with virtual prototypes, a
Design group is composed of two units,of eCommerce web sites. Other interestiaxonomy of scenarios to configure virtual
the Centre for HCI Design and the Centraare development of smart card technologgnvironments and prototypes for testing,
for Expertise in electronic Commerce. for customer profiling and personalisedand design guidelines for development of
user interfaces, and investigating howVR toolkits for collaborative requirements
The Centre for HCI Design conducts asmart card technology can make securitgnalysis. The EPSRC CORK (CORporate
wide spectrum of research in two themesmore acceptable to users. The Centr&nowledge for requirements engineering)
cognitive engineering applied to collaborates closely with industry on aproject is developing methods for
interactive technologies (virtual reality, range of projects that create an integratedssessing and designing inter-
multimodality, multimedia) across a rangeapproach to the eCommerce desigmrganisational relationships and
of application areas (information retrieval,problem, eg starting with businessrequirements for supporting computer
safety critical systems, distributed modelling to develop Internet technologytechnology. The theories of transaction
working and assistive systems) andstrategy, requirements analysis methodsosts and value chains are being extended
requirements engineering includingfor site development and customerto create a method for analysing the
methods and tools for scenario based RErofiling, usability guidance for web site complex inter-organisational relationships
requirements acquisition, collaborationdesign, to architectures and tools for weland business processes, transactions, and
in the RE process, theories of domairsite development. Recent achievementsystem requirements for virtual companies
knowledge, reuse and component-baseiticlude development of a requirementsand alliances. A scenario-based method
software engineering. Other interests areapture method based onidentifies system requirements to support
HCI theories of interaction, information multidisciplinary product teams adoptedbusiness processes and enhances reuse of
extraction, knowledge representationpy ICL in their ‘Marketing to Design’ business knowledge and design
natural language processing, design gprogramme and widely applied within experience held in corporate memories.
ubiquitous and mobile systems, analysi®ther organisations and the Centre’s roldhe EU funded DUMAS project is
of multimodal communication in in developing competitive advantage fordeveloping information extraction tools
collaborative systems, and design ofegional eCommerce has been recognisemhd speech technology for mobile

assertive systems for users with cognitivdoy DTI minister Patricia Hewitt. systems, so users can interact remotely
impairments, learning difficulties and with complex databases.
blindness. Recent significant Funded projects within the ISD group

achievements have been researctleflectthe central theme of design of socialn the eCommerce and Internet research
programme providing a significant inputtechnical systems. The EPSRC Sthe EPSRC funded project Human factors
to the ISO 14915 standard on multimedigorogramme SIMP (Systems Integrationin the design of Electronic Service
user interface design, and developmenfor Major Projects) in collaboration with Delivery Systems for use in complex
of scenario based requirements analysiBAESystems is investigating three mainenvironments aims to inform the
method which have been adopted byhemes: assessment of performance afevelopment and assessment of
industry. socio-technical systems against a set dhteractive electronic service delivery
operational scenarios; modelling thesystems for use in complex environments,
The Centre for Expertise in electroniccommunication, interaction and where user choice exists and where the
Commerce and the eCommerce desigeffectiveness of intelligent technology ininfluence of social and physical factors
group researches methods and tools tsocio-technical systems, and developingmpact on usage and usage decisions. This
improve the design of web based systemsnethods for generating scenarios foproject is a collaboration with the
Interests range from surveys andequirements validation in complex Manchester Federal School of Business
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Links:

and Management. The DTI/EPSRConline help facilities and personalisation http/fwww. co.umist.ac.ukihci_design/

Teaching Company Scheme—Customeof the shopping experience. As a resul
relationship management throughof utilising VOIP and multimedia please contact:

streaming media and VOIP technologiesstreaming technologies, the project aims Alistair Sutcliffe — University of Manchester
collaborates with a local industry to to improve visit-sale conversion rates, Institute of Science and Technology,
support development of e-business via increase repeat business, and increase t U"€d Kingdom

: . Tel: +44 161 200 3315
more customer focused service withvalue per sale. E-mail:@ a.g.sutcliffe@co.umist.ac.uk

Human-Computer Interaction Activities in ltaly

by Maria Francesca Costabile and Fabio Paterno

We describe the growing interest in HCI activities in chapter of ACM SIGCHI, the Special Interest Group
Italy and the objectives of SIGCHI lItaly, the Italian on Computer-Human Interaction.

The mission of SIGCHI is to bring To further support this growing interest insupport. Our most recent meeting was in
together people working on the designHCI, in 1995 a number of Italian March at the FIAT Research Centre,
evaluation, and implementation ofresearchers applied to set up an Italiawhere much work is under way on the
interactive computing systems for humarchapter of SIGCHI. SIGCHI-Italy was development of interfaces for car devices.
use. This embraces work on the hardwarefficially started by ACM on April 24 1996.
and software engineering of interactiveThe purpose is to promote and increas®ther groups are active in Italy on HCI-
systems, the structure of communicationknowledge and interest in science andelated topics and SIGCHI-Italy aims to
between human and machine, the use aéchnology of human-computer interactionmaintain close contacts with them.
interactive systems, design methodologyin Italy. The Italian chapter organisesExamples are the Italian Society of
and new designs themselves. SIGCHMmeetings, conferences, discussion groudsrgonomics, the Italian Association of
helps to organize and coordinateand workshops involving people from bothComputer Science — AICA, the Italian
information through on-line dissemination,academia and industry. The group ofAssociation of Artificial Intelligence —
traditional publications, conferences,members has grown rapidly and nowAllA. AllA includes a working group
workshops, and symposia relating tanvolves about 150 people. There are twavhich focuses on the development of
human-computer interaction. SIGCHI levels of membership: non fee-paying noradaptive, agent-based interfaces.
members are interested in keeping up witlroting members and voting members, who
changes in this rapidly evolving field— also have to be members of and payo further encourage the growth of the
making computers easier to use andubscription fees to ACM ASIGCHI. Italian HCI community we also organised
extending technology into new domainsConsequently, the chapter has no budgethe first Italian Symposium on HCI in
for new users. it is managed completely by volunteers andRome in 1999 (information is still

events are organised thanks to contributionsvailable at http://giove.cnuce.cnr.it/
The interest in human-computer interactiorfrom sponsors. SIGCHI-Italy membershcitaly99.html). Given the success of this
is increasing rapidly in ItalyThe first contribute in many ways: proposingevent, we are now organising a second
research groups in this area began work ithematic meetings, participating in thesymposium which will be held in
the late eighties-early nineties. Every yeaorganization of events, advertising theFlorence, in September, in conjunction
a growing number of universities offer HCI activities, creating links with other with the conference of the Italian Society
courses in various degree programmes (egrganisations. Since members of theof Ergonomics (information available at
computer science, computer engineering;hapter are spread throughout Italy, it is nohttp://giove.cnuce.cnr.it/hcitalyO1.html).
psychology, communication science). Apossible to have meetings too frequentlyWe also intend to increase cooperation
list is available at the SIGCHI-Italy usually meetings are held every threevith other SIGCHIs, primarily those
website, at http://giove.cnuce.cnr.it/sigchi/months often in Rome. located in Europe, in order to coordinate
HClcourses.htm. efforts and activities.

SIGCHI-Italy also has a strong industrial
Since 1992, an important internationalcomponent. Italian companies that have
conference on Advanced Visualbeen or are now actively involved in the
Interfaces (AVI) has been held regularlychapter include SOGEI, Etnoteam , FIAT, please contact:
every two years in Italy with the and CSELT, the research center o Maria Francesca Costabile — Dipartimento
sponsorship of ACM. Reports have beerTelecom, ltaly. For example, the meeting 9 nformatica, Universita’ di Bari, ltaly
published in the October 1994, Januaryf the chapter in June 2000 at CSELT Ei;ﬁigg&gﬁ:&g?gwba it
1997 and October 1998 issues of therovided an interesting opportunity for
SIGCHI Bulletin and the conference our members to view new prototypes for Fabio Paterno — CNUCE-CNR
proceedings are published by ACM Pressvocal interfaces and interfaces for third- Tel.: +39 050 315 3066

generation cellular phones with UMTS E-mail: fabio.paterno@cnuce.cnr.it

Link:
SIGCHI-Italy: http://giove.cnuce.cnr.it/sigchi/
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The Usability-Engineering Laboratory at GMD

by Wolfgang Dzida and Regine Freitag

Research at GMD involves trying to find an answer to of a comprehensive service accompanying the entire
the question: “Is a usability laboratory essential for usability engineering process.
usability testing?” Usability testing is taken as part

Two cases of investigations are typicalproblem that is hard to work around. Ashould be recorded with the aid of a

for usability testing: plausible hypothesis as to the possibleisability laboratory. The laboratory

» Testing a hypothesis: A usability causes of the trouble is generated. Thprimarily serves for the storage of
assessor inspects a user’s criticafirst step in forming a hypothesis is toobservational data. Furthermore, the data
work session and builds a hypothesisdentify the ‘mismatch’ between the can be exploited in order to rapidly extract
about what might be wrong with the user’s intention in a particular task, andand analyse the most interesting episodes

product. the designer’s intention in providing the out of the mass of recorded data.
« Exploring task performance: The appropriate means for that task.
efficiency of user performance is The aim of exploration is to observe

studied for an entire work task. TheScrutinising the mismatch requires adifferent users and study how they find
usability assessor uncovers problemsloser look at the case. However, the casieir individual ways in conducting their
in system usage that make useis temporary. Should one ask the user tbasks. Although the designer of the
performance unnecessarily difficult. reproduce the critical situation again angproduct has implemented an ideal way, it
again? Since the observational situatioms unlikely that each user will intuitively
Investigations without a Usability is also a social situation between peoplefpllow this path. There is rarely ‘one best
Laboratory — when is this possible?  this could mean expecting too much fromway’ of doing things. A usability
For every critical task the usability assessothe user. The short-lived interaction withlaboratory is well equipped to record the
must analyse the user’s efficiency andhe system can be more effectivelyvariety of approaches employed by
effectiveness in performing this task.captured by means of a video camera, thudifferent users. The designer himself can
Having a clear understanding of the flowallowing the assessor to repeatedly watctvatch the recorded situations, can listen
of work, both user and assessor are able the episode afterwards in order to analys® the user's comments and will be well
interpret an encountered problem. If it isand comment on it. Interpreting aprepared for a face-to-face meeting with
immediately and indisputably clear whatmismatch is done by analysing theparticipating users.
is causing the problem, then it suffices tantentions of the user and contrasting them
observe or inspect the situation andwith the intentions of the designer. TheUsually, an investigation of interactive
document it appropriately. Employing aGMD laboratory applies a specific prototypes takes place in a usability
usability laboratory would deliver the sametemplate for coding the intentions in alaboratory only when the prototype has
result but with much higher costs. Hencesemi-formal way, so as to precisely andachieved a fairly advanced stage of
there should be good reasons when usingompletely identify the sources of development. Most of the preceding
such a laboratory. mismatch. iterative improvement steps can be done
in a more heuristic manner.

Investigations with the Aid Exploring Task Performance
of a Usability Laboratory — Exploring task performance is especiallyEquipment of the Semi-portable
when is this necessary? interesting during usability prototyping Laboratory

The previously mentioned types ofto support requirements developments Coding of behavioural data by means
investigation require specific This approach is also referred to as of ‘The Observer Video Pro’
methodological approaches while usingexplorative prototyping. A typical case (NOLDUS).
the equipment of a usability laboratory.of mismatch when using a new system of DATech Procedures for Usability
In the first case the investigation isprototype is called opportunistic use Testing based on ISO 9241-10.
governed by a hypothesis the assessd€arroll, 1992). This may happen, if, fore DATech Procedures for Usability
aims to verify, but it is yet unclear example, the user misses an appropriate Engineering Process Testing based
whether the assumption concerning théaffordance’ (Norman, 1989). The user on ISO 13407.
cause of the usage problem is correct. Ithen does not understand the designer’s.
the second case it is not even cleaintention and starts exploring some t't? § o

. . . p://borneo.gmd.de/~freitag/
whether a usage problem exists at all, anglausible opportunities.

this must be explored empirically. Please contact:
In the case that an opportunistic strateg Wolfgang Dzida and Regine Freitag — GMD
Hypothesis-driven Investigation fails, the user runs into a usage problenr '€l #49 306162 57 81

E-mail: wolfgang@dzida.de,

Usually, the user causes the usability\Because it can hardly be foreseen whe _ .
regine.freitag@gmd.de

assessor to have a closer look at a usagjgs situation will occur, the whole session
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Dependable Interactive Systems Research at York

by Michael Harrison

Much of the research at the Human Computer techniques are appropriate so that systems engineers
Interaction Group at University of York is concerned can recognise the human consequences of design
with the development of tools and techniques that decision and cost effective so that the cost of using
support modelling and evaluation of dependable the method is justified in terms of dependability
interactive systems. Their concern is that these improvement.

The analysis is applied at three levels: thenethods both based on the scenario as tihepresented in this way are then ranked
artefact or device, the human systenunit of work. (1) THEA is concerned with in the context of the scenarios in terms of
interface and the collaborative systemassessing the vulnerability of a design tdhow well they do against criteria such as
where devices are viewed as embeddeidteraction failure. (2) Function allocation workload and performance.
components. is aimed at helping system engineers

decide which parts of the system shouldore recent research extends interaction
Our concern is to analyse the humarbe automated. Both methods address keailure assessment to collaborative
consequences of a design and we do thiioncerns of dependable interactivesystems. We are also concerned with
at the device level by producing precisesystems and are designed to be structuredethods of dealing with dynamic function
models of interactive behaviour andbut relatively informal. allocation and understanding flexible
exploring consequences either as scheduling in the face of hard deadlines
prototypes or by using model-checkingTHEA is a fairly mature method of humanin collaboration with York’s real time
techniques. A number of specificationerror identification. It has been developedsystems group. We are exploring
approaches have been explored. Foas a questionnaire based approach takifgameworks based on distributed
example, Degani’'s OFAN approach toa representative set of scenarios and therognition and the role of notions such as
structuring statecharts for interaction hasystematically addressing components cdccountability.
been used as a basis for modellinghe scenario through the questionnaire.
interactive systems and we haveThe scenario is structured in terms of th&he research is funded by EPSRC and
implemented a translation algorithm formultiple goals and corresponding task€€U as well as BAE SYSTEMS and
generating a state transition modelhat are achieved. The questions are aimddefence Evaluation Research Agency.
compatible with the SMV model checker.at eliciting the design features that may
We are currently exploring templates thatause or mitigate against interactionA copy of this paper with appropriate
match typical requirements such as modefailure and are based on Norman'’s simpldéinks to fuller descriptions of the work
freedom, accessibility and visibility and control loop model of cognition. Failurescan be found at http://www-
can be used by engineers without the neeke sparked by problems of perceptionusers.cs.york.ac.uk/~mdh/ddis.htm.
to understand the underlying temporainterpretation, evaluation, goal formation,
logic required by the model checker. Weplanning and action. The method is - co¢ contact _—

A . ) Michael Harrison — University of York,

are also exploring visual system engineesupported by a prototype tool ypited kingdom
friendly forms of the traces produced agProtoTHEA) and has been used in cas Tel: + 44 1904 432 732
counter examples. studies with Matra Dynamics, BAE E-mail: Michael.Harrison@cs.york.ac.uk

SYSTEMS, Airbus and NATS.
At both the human system interaction
level and the collaborative system levelThe method of function allocation is
it has been necessary to find ways ofelevant to human system interaction and
representing work in such a way that itcollaboration. It involves a method that
can be used realistically as a basis focontains two trade-offs. A set of functions
assessment. The problem with task baseshd a set of roles are introduced and
approaches (in which work is thought ofrefined. The first trade-off concerns
as a hierarchy of goals and the plans bynatching function to role and deciding
which these goals are achieved) is thahow feasible it would be to automate the
they do not in themselves take account dfunction. A set of functions to be partially
the context in which the work is carriedautomated are then analysed in terms of
out and they presume or prescribe the wagt framework (IDA-S) that is used to
people work in practice. We haveidentify key components (in terms of
therefore focussed on typical or extremeénformation, decision, action and
examples of use based on scenarios aupervision) and which role should
narratives about situations in which thecontrol these components. In the second
artefact is used. We are developing twdrade-off alternative candidate functions
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Modeling Designers’ Activities in the Garment Industry

by Rémy Taillefer and Dominique Scapin

One current challenge in the garment and fashion to express all their talent, liberating them from the
industry is to reduce the cost and development time constraints inherent in creating physical prototypes.
for new collections and to allow stylists and modelists

To answer some aspects of this challeng®ata Gathering Methodology The objective is to make the stylists’
the European project COMEDIA aims atAfter initial interviews, designers were creative ideas concrete to maximally limit
giving fashion designers 3D CAD tools observed in different artisan and industriathe interpretations by the modelist. The
that allow testing new visualization andbusinesses in France and Italy. Thestylist is autonomous, creating the model
control ideas, through dynamic simulationobservations occurred during the coursaccording to her personal choices,
of clothes on dynamic virtual models. of their actual work, as they designed andhspired by what is currently fashionable.
Two INRIA research teams are involved:implemented models of clothing. During The stylist must however consider the
‘Mirages’ for the analysis and synthesisthe observations, we used the ‘thinkingconstraints on the modelist in her
of images, and ‘MErLIn’ for ergonomics. aloud’ technique, in which we askedsketches, which involves the mechanical
With respect to ergonomics, severalkubjects to describe their activities as theproperties of the modeling fabric and the
activities are being conducted in parallelperformed each task. This helpediterations between the two-dimensional
» ergonomic evaluation of 2D software elucidate the procedures used and theketches and patterns and the three-
currently in use by stylists and reasoning behind the way they solvedlimensional prototypes. The stylist can
modelists particular problems. limit these iterations by creating more or
» analysis of the state-of-the-art with less detailed technical specifications
respect to ergonomics in the textileThe data about modelling and prototyping(sizes, colors, fabrics) depending on the
industry helped elaborate the task models, whicliype of collaboration with the modelist
« collection and analysis of ergonomicwere then validated by the people whddirect collaboration versus at a distance),
recommendations concerning 3D had been observed. We videotaped ththe type of business (workshop or
« analysis of the state-of-the-art ofstyling tasks, which are currently beingindustrial) and the type of design (single
tools and devices for manipulatinganalyzed and will be validated prior to garment or entire collection).
3D objects, eg, eye-tracking, voicecreating the final task model. The initial

and gesture results led to the description of the taskdodeling Task Model
« analysis of the work activities of according to the following phases: Traditionally the steps are: (1) prepare the
stylists and modelists. construction work; (2) create the
Styling Task Model prototype; (3) verify and adjust.

The last study is essential to bettefThe steps are: (1) prepare the material$nstrumented, the steps are: (1) find
understand the activities and language o2) create a sketch; (3) confirm the linesyeferences; (2) prepare the construction
operators in order to specify the propei(4) specify the final details. makes a 2Dwork; (3) create the new model; (4) create
functions, objects, names and labels fosketch of the model on paper. the prototype; (5) specify the final details

such future systems. of the prototype.

Figure 1. Manual interaction with a Figure 2: Modelist's interaction with Figure 3: Example of shirt dynamically

wooden mannequin. Current 2D software. simulated on a virtual mannequin (from
Mirages.
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The modelist’s goal is to create a two-Prototyping » a system of exchanging represen-
dimensional representation (based ofhe stylist and the modelist can tations between stylists and modelists
sketches, associated descriptive elemenexperiment on a wooden or human model that permits them to share and
and the interaction with the stylist) of eachand evaluate (on the first prototype) their visualize ideas

component of the prototype modelwork on the final fabric with all the e take into account during the design of
necessary to create cardboard patternaccessories, which is not possible during virtual models the essential
Modelling work is characterized by the initial modeling phase. The visualization elements, such as the
frequent iterations between themechanical properties of the modelling right thread, the closed position of a
representation of 2D materials (pieces ofabric (used to save money and to garment or the possibility of
the model laid out flat) and the three-facilitate tracing lines and inscriptions) generating 3D versions in different
dimensional representation (the modehre different from the final fabric. The sizes.

mounted on a mannequin). Iterationgrototypes frequently reveal unanticipated

between 2D and 3D are numerous in boterrors, which requires additional Based on further analysis and on a

traditional and instrumented situations:modelling iterations. complementary design study focusing on
the quality of the model depends upon the representation of objects in space, the
them. Modelists require working in 2D Conclusion next goal will be to conduct an evaluative

on the modelling fabric in order to verify The initial data require deeperstudy of a prototype, in collaboration with
the visual properties of the model in theexamination, notably in the process ofour industrial partner LECTRA Systémes.
3D form on the wooden mannequin. Thisstyling and creating prototypes. However,

. . K . Please contact:
allows them to precisely specify thethe following activities have been Rémy Taillefer — INRIA
cardboard patterns, which are the 20dentified for the future specification of 1¢|. 1331 3963 5079
elements that serve as the basis focertain aspects of the tools, for example E-mail: Remy.M.Taillefer@inria.fr
manufacturing. * mixed 2D-3D representations to limit

the number of iterations between 2D- Pominique Scapin — INRIA
Tel: +33 1 3963 5507
3D models

E-mail: Dominique.Scapin@inria.fr

Teaching Computers to spot Interesting Images

by Eric Pauwels

In the EU-funded FOUNDIT project researchers at CWI images to look for on the basis of evidence supplied
are designing search engines that can be taught what by the user.

Vision is an amazingly powerful sourceare rapidly filling up with images and material becomes increasingly difficult.
of information about the world around us.video-footage. However, while progressAs it is virtually impossible to classify
As a consequence, a considerable part of electronics reduces the costs oimages into simple unambiguous
the data we collect comes in the shape afollecting and storing all these imagescategories, retrieving them on the basis
visual material, and multimedia librariesan efficient database search for specifiof their visual content seems to be the

Interactive definition of image similarity. Left: The interface displays five images grouped together to reflect its current mo del of

image similarity. Right: If this grouping does not match the user’s appreciation of their similarity, he can rearrange them on screen
into a more satisfactory configuration by a simple drag-and-drop operation. For example, if the user considers the top left ima ge to be
more reminiscent of mountains, he will drag it over to the image group on the right. In the next iteration step, the search eng ine will

adapt its features to reproduce this user-defined similarity as faithfully as possible.
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only viable option. Rather than asking thethe drudgery of an exhaustive search. Sudmarked as highly relevant are displayed
computer ‘to display image AK-C- systems will have to be highly adaptive for closer inspection and further relevance
4355.jpg’, we want to instruct it to retrieve Indeed, what constitutes an ‘interesting’feedback, thus setting up an iterative cycle
an image showing, eg, the 3-dimensionabr ‘relevant’ image varies widely among of fine-tuning. The interaction between
structure of a DNA-molecule. Or, imagine users, and different applications call foruser and interface is very natural and
an interior decorator looking for visual artdifferent criteria by which these imagestransparent: similarities between images
to enliven his client’'s newly refurbished are to be judged. are indicated by dragging them into piles
offices, requesting the system to find on the screen, and relevant images are
vividly coloured abstract paintings. Theseln the FOUNDIT project search enginesselected by simply clicking on them. Such
scenarios call for vision-sentient computerare designed that can be taught whatperational transparency is of great
systems that can assist humans by siftingnages to look for on the basis ofimportance for applications, such as
through vast collections of images, settingevidence supplied by the user. If the useE-commerce.

aside the potentially interesting ones forclassifies a small subset of images acunk_
closer m_sp_ectlon_, while discarding _theS|m|Iar and/o_r relevant, the_ s_ystem http/'/wwwlcwi.m/ ~pauwels/PNA4.1.htm
large majority of irrelevant ones. Being extracts the visual characteristics tha

able to do so would effectively equip thecorrelate best with the user’s please contact:

search engine with an automated pair oflassification, and generalises this rankin¢ Eric Pauwels — CWI

eyes with which it can reduce for the useto the rest of the database. Only image e ¥31 205924225
E-mail: Eric.Pauwels@cwi.nl

Modelling SAR Images of Urban Areas

by Ercan E. Kuruoglu and Josiane Zerubia

Satellite imagery has found vast applications in a wide imaging systems that are alternative to optical

spectrum of areas including agriculture (eg detection imagery. In particular, synthetic aperture radar (SAR)

of crop types), urbanization (tracking the development imagery in the last two decades has become
of urban areas), cartography (eg detection of rivers, increasingly popular as some of its properties are

road networks), warfare (eg detection of targets, favorable to optical imagery. SAR imagery can operate
surveying), etc. This heavy demand on satellite regardless of weather conditions and SAR image
imagery applications lead to the development of resolution is independent of sensor height.

There are problems associated with thélowever it is known that it fails to version of the central limit theorem.
nature of radar imaging process. SARprovide an efficient model for urban Recent work on multiuser communication
images are formed by the reflections oscenes where man-made structurewhich has a similar model for wave
waves from the earth surface. If theprovide bright reflections. The propagation and the distribution of sources
surface roughness is comparable to thempulsiveness of these images suggestHso led to the alpha-stable model. Alpha-
wavelength, the wave reflections occurunderlying heavy-tailed clearly non- stable distributions have received wide
in various directions. These directions ardRayleigh distributions. Some alternativeinterest recently as efficient models for
also dictated by the incidence angledistributions have been suggested such aspulsive data and have found
surface structure, dielectric constant othe Weibull and log-normal distributions, applications in radar signal processing,
the surface, too many factors to benowever, in most cases these models afenancial  time-series  analysis,
successfully accounted for by a simpleempirical, and do not generalise. Bycommunications and audio signal
deterministic model. The coherentrelaxing some of the assumptions leadingrocessing. They are generalisations of
addition of these reflected waves in theo the classical Rayleigh model, we haveahe Gaussian distribution and are governed
receiver out-of-phase results in thedeveloped a more general and successfbly two additional parameters one setting
granular appearance of the images whicimodel for SAR images of urban areas. the impulsiveness, the other the skewness
is referred to as speckle noise. (unsymmetry) of the distribution.

The classical SAR image formation
The assumptions of the classical SARnodel assumes that the reflections thdt can be shown that starting from alpha-
image generation model lead to theadd up in the receiver are Gaussian dustable assumption for the complex parts
convention that the real and imaginaryto the central limit theorem. However, thisof the received wave, the amplitude is
parts of the received wave follow amodel does not consider the attenuatiodistributed with a generalisation of the
Gaussian law, which in turn means thathat is faced during the wave propagationRayleigh distribution which we call
the amplitude of the wave has a RayleiglConsideration of this attenuation leads tdeavy-tailed Rayleigh distribution. This
distribution. This classical model has beera more general model for the receivedlistribution has two parameters setting
successful in some cases such asignal which is alpha-stable distributed.the dispersion and the impulsiveness of
modelling particular natural scenes.This is in accordance with a generalisedhe distribution. A group of these
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X-band data - Rayleigh, Weibull and heavy-tailed Rayleigh model fits

Generalised Rayleigh Pdfs

Figure 1: Generalised Rayleigh probability Figure 2: X-band SAR image. Figure 3:

density functions for various values of Histogram of the X-band SAR image, and
impulsiveness parameter. fittings of classical, generalised Rayleigh

and Weibull models in logarithmic scales.

distributions is plotted in Figure 1 for tailed Rayleigh model can describe a widenore attractive than other heavy-tailed
varying values of the impulsivenessrange of data which could not be describedhodels such as the K-distribution for
parameter. by the classical Rayleigh model. which model parameter estimation is
particularly difficult. A wide survey on

For this model to be of any practical useJn Figures 2 and 3, we provide the result$mages taken at different bands and
efficient algorithms for estimating the of some simulations on SAR images ofweather conditions (such as humidity)
model parameters are needed. We hauerban areas. It is clear that the newvould provide us with a relationship
thus also derived novel methods for thegeneralised (heavy-tailed) Rayleighbetween model parameters and imaging
estimation of the heavy-tailed Rayleighdistribution provides a better statisticalconditions which would be very useful in
distribution parameters based on negativdescription for the SAR images of urbaninterpreting SAR images.
fractional-order statistics which are of greatareas when compared to the classical
interest in themselves since this is one oRayleigh model and other alternative E'ease contact

. o . . rcan E. Kuruoglu — IEI-CNR
the first applications of the new conceptmodels suggested in the literature such & 1¢|- 439 050 315 3128
of negative fractional order moments. Outthe Weibull distribution. The estimation E-mail: kuruoglu@iei.pi.cnr.it
experimental results show that the heavytechnique we suggested also makes it

netzspannung.org — an Experimental Architecture
for interfacing Digital Art, Culture and Technology

by Monika Fleischmann, Wolfgang Strauss, Jasminko Novak and Stefan Paal

The German Federal Ministry for Education and information technology. GMD’s MARS Exploratory
Research regards the promotion of competence Media Lab is developing a model for an online media
centres dealing with artistic approaches and media laboratory as a competence centre for digital art,
culture as an important boost to the development of culture and technology.

GMD.IMK-MARS is developing an culture as well as a public informationuser requirements in the heterogeneous
online media laboratory for interface. This requires an open and useenvironment of the Internet, but also
interdisciplinary networking between extendable architecture that enables thenables the users to modify and extend
digital art, culture and technology. As twousers (artists, designers, technologists) tthe system with new functionalities, data
fundamental pillars of an online mediaexplore, re-shape and re-design tharchives and interfaces, at different levels
lab we consider the tools for activeplatform to their own needs. To addres®f expertise. Besides the ability to modify
production and an architecture forthese requirements we are developing the platform itself, the users can integrate
connecting archives into a collaborativedistributed community  context their own computers as active nodes in a
knowledge space. To this end thearchitecture accompanied by a selectedistributed network of experimental
netzspannung.org system is conceived aset of dynamic interfaces. media spaces. This is supported by the
a toolbox for experimentation with following system architecture:
networked media spaces combined wittDpen Platform Architecture

structures for knowledge discovery. Suchlhe basis is an open distributed systerPerceptive Interfaces

architecture is intended to serve both aarchitecture. The challenge is to build eOur starting point is the design of
a toolbox for active producers of digital system which not only deals with differentinterfaces for connecting the building
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HTML Java Clisnt Third-Party . .
"‘“"" it provides a ready-to-go framework for
W | I

distributed server implementations. The
ComeA | [ o ] [ framework is a basis for extension by

Open Netvork Architectire custom modules and provides both
runtime and developer support. The C++
release is accompanied with a Java
version, that comes with Java Servlet,
Java Server Pages (JSP) and Extended
Server Pages (XSP) support.

Java Client Framework
A community platform, which requires
only a native HTML browser, can be

Figure 1: .
netzspanung.org accessed by most Internet users, without
- distributed system installing additional software portions.
Nata Bourcas Anthanticators architecture . .
However, for more dynamic interfaces,

blocks of real and virtual spaces to newcan be located anywhere on the Internedctive clients are needed. For this purpose,
modalities of perception. The basic setand accessed as transparently as if thaye provide a Java Client Framework that

includes the timeline, netzkollektor, were stored locally on the machine. is able to run in a browser window and
workspace, knowledge map and i2tv. The needs only a Java Plugin for execution.
timeline is a multilayered, hypermediaVirtual Storage System Additional software packages can be

structure that shows the development andn open storage interface and datdoaded from the server and extend the
mutual interaction of different works and abstraction layer enable transparent accestient with the needed functionality.
discourses from art, science ando heterogeneous data sources, without

technology in the form of contextualisedregard for where and how the data isilot Projects

information and a network of relationships.stored. Different applications can shareAn important part of the development of
i2tv (interactive Internet television) is athe same data archives, even when thayetzspannung.org are pilot projects. The
mixed reality communication interface for span different storage types such as objegproduction potential of the platform is
live media productions and networkedoriented and relational databases, XMLdemonstrated and evaluated in exemplary
scenarios. It combines 3D Internetrepositories or network connections.  applications in co-operation with

environments with digital television and individual artists and cultural institutions.

mobile communication interfaces. Open Network Architecture The projects are selected thematically and
A protocol abstraction layer supports thenvolve research into concepts for

Knowledge Discovery implementation of networked systems notollaborative knowledge spaces and

Methods for accessing, structuring andnly in Client-Server-Architecture, but networked media spaces on the basis of
visualising existing information flows and also in a domain-based architecture oartistic models and strategies.
databases on the basis of semantiwithin a P2P network. This enables
relationships and self-organising mapsoncurrent use of different network h't?ks

. . . p:/Inetzspannung.org/
enable the extension of isolated archiveprotocols (eg CORBA, SOAP) as well as vy /jimk.gmd.de/mars
to connected knowledge spaces. individual selection based on the need:

of a given application. Please contact:

Distributed Module Management Jasminko Novak and Stefan Paal — GMD
Transparent integration of additional Distributed Server Framework E_er:;;ﬁnzégngziiginung org
functionalities is enabled by dynamic Though netzspannung.org does not wari
location and loading of modules, andto specify how the implementation of
resolving of their dependencies. Modulesserver or client nodes must be designed,

Figure 2: i2tv interface for ‘Ottos Mops’ distributed play.
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City-Traffic: An Artificial Reality System of Traffic in an Urban Area

by Heinz Mihlenbein, Ulrich Bartling and Uwe Beyer

The computing power of large PC clusters has made control. Even prediction is possible if part of the ARS
possible the implementation of computer systems can be cloned and made to run faster than real-time.
which process hundreds of thousands of individual Researchers at the Institute of Autonomous Intelligent
agents in real-time. This is designated an Artificial Systems of GMD have developed a new technology
Reality System (ARS) if the system is in continuous for implementing AR systems. This technology has
interaction with the real system via sensor data. An been used to develop a large ARS, called City-Traffic.
ARS is a detailed image of the real system on the The demonstrator version simulates the traffic of the
computer, and can be used for analysis, planning, and city centre of Bonn.

New computer models are essential iffirms etc. The agents may interact directly» multi-agent systems

understanding today’s world. Researchor indirectly on different time scales ¢ object-oriented design

and development that relates to mappin@nd/or spatial scales. * Petri nets.

real-world systems into computer systems

has so far concentrated on the visuaResearch in artificial reality at the GMD The central processing units of FTA are
presentation of objects (virtual reality). It started with a theoretical investigation offine-grained software agents called
is now moving to augmented reality andnetworks of agents. We then designed afactors’ (up to 800 000 per host on a 256
artificial reality. Augmented reality shows architecture called the ‘Flip-Tick MB PC). Actors read typed data
real objects in more detail than can béArchitecture’ (FTA) to facilitate the containers (called ‘tags’) from a special
perceived in reality. Artificial reality implementation of artificial reality memory called a ‘tagboard’, and write
models the dynamic behaviour of a set oystems. This research has been fundaegs to tagboards for later use. An FTA
real objects. Thus virtual, augmented andince 1994 by the Real World Computingimplementation can have many tagboards
artificial reality systems show true reality Partnership financed by METI from (up to 30 000 per host) and each actor has

from different perspectives. Japan. access to any tagboard. A tagboard has
two faces - the face with data accessible
Artificial reality means reproducing the Flip\,-Tick Architecture for reading (read-only) and the face with

real world in detail on computers. The origins of the Flip-Tick Architecture the new data (write-only). The FTA
Furthermore, the artificial and real (FTA) are based on several well-knownarchitecture is cycle-oriented. After a
systems can be made to interact. The stateganisational principles, software cycle, the tagboards are flipped. The data
of the real system is continuouslyarchitectures and hardware structuregead in the previous cycle is erased. The
monitored by thousands of sensors (in thélajor contributing factors to the data written is now available for reading.

case of City-Traffic by induction loops, development of FTA include: The efficient implementation of FTA on
floating car data etc). At intervals of, say,» blackboard architectures a PC cluster was a considerable
three minutes, the states of the real systemdistributed computing technological software challenge.

and the artificial system are compared. In
a process similar to relaxation i
mathematics, the state of the artificia
system is kept almost identical to the sta Control Center

of the real system. Pradiction

Short-term prediction is done as follows Monitoring | Info system |, Control
Every six minutes, for example, the ARS
creates a child which then runs faster thg
real-time. Thus, if the child runs ten timeg
faster than real-time, in two minutes i
can make a prediction for the traffic
situation twenty minutes in the future.

For the implementation of artificial reality
systems, the potential of multi-agen
systems has steadily grown. Here, eve
agent represents a sub-unit of the systel. .

Depending on the context considered;; ) ; . . .

th b it Id be | | City-Traffic consists of a monitoring system, an information system, a control system,
€Se Sub-units could be local proCeSSegyq 4 prediction system. The system is intended to run continuously in a traffic control

components, individuals, species, cargenter.

ERCIM News No. 46, July 2001 71



TECHNOLOGY TRANSFER

City Traffic The traffic light system of the city of Bonn proposals. The total system is shown in
Previous investigations on traffic produces online information about thethe figure.
dynamics have mainly concentrated orcurrent flow of traffic. The system is not
freeway traffic, and therefore deal withable to identify or distinguish individual In addition to the particular situation of
phenomena like traffic jams, stop-and-gacars. There is no information aboutBonn, our computer program is set up to
traffic, etc. Quite a different situation individual starting or destination points handle even larger cities, with up to
exists in cities, where we do not have af traffic members. Thus City-Traffic 20,000 intersections, up to 40,000 road
large number of cars heading in onesimulates the same amount of traffic, busections, and up to 200,000 cars moving
direction, but rather a large number ofnot individual routes. The online at the same time.
cars with very different destinations andinformation is used to continuously
driver schedules. A suitable way toupdate the state of the artificial reality Acknowledgment
implement such a real-world situation onsystem. The research has been funded by the Real
computers uses agents representing World Computing Partnership financed
individual cars, which move on a detailedWe have recently completed a simulatiorby METI from Japan.
map of the real city road system. of the city ring of Bonn. For the traffic of s
. . . the whole urban area we will u_se a PC http://borneo.gmd.de/AS/art/index.html

For the implementation of a commercialCluster of 24 processors. With this . /horneo.gmd.de/as/ctict_englhtml
artificial reality system we started a projectconfiguration we will achieve an
with the city of Bonn. The following execution time of two hours real-time per Please contact:
information is used as an input for the24 hours of real traffic in Bonn. A further Heinz Mihlenbein — GMD
system: road maps with intersectionsfunction of City-Traffic is an information Eel: +.4,9 2241 142405

.. . . ", -mail: muehlenbein@gmd.de
traffic lights on intersections, averagesystem where citizens can access actua
number of cars per home in a certain aredtaffic information via the internet. The
and time-dependent traffic density. information system also makes routing

The Possible Effect of a Turbine Testing Plant on the Quality of the Air
— A Case-study for Air Pollution Transmissions

by Sandor Marton and Tamas Rapcsak

The amelioration of the state of environment is a key- National Standards, scientists at SZTAKI have been
issue for the countries belonging to the European studying the transmission of pollutants emitted by
Union (EU) and for those wishing to join EU. One of point-sources (stacks), linear sources and surface
the most serious problems is air pollution, caused sources, for several years, elaborating numerous
mostly by industrial plants. Based on the Hungarian case-studies in the field.

The expected effect of a future turbinepoint of emission. Following the meters in the height would result a
testing plant on the air quality has beerstipulations of the Hungarian Standardspractically negligible (1-2%) difference
studied in the framework of a case-studyalso the level-differences in the surfacen the effective stack-height and in the
ordered by General Electric Ltd. Thiswere considered, by the help of thedeveloping concentrations. According to

project was carried out with the help ofrelevant relief digital map. the agreement with the Consigner,
the ATP program-system developed in calculations regarding short averaging
course of our research. The composition and the volume of thetime were done based on the most

emitted gas in course of the plannedinfavorable emission- and meteorological
The future plant is to be based on theurbine testing will change, depending ornparameters, and regarding long averaging
model of a US plant working in a desertthe type of the turbine and the test loadingiime, we calculated yearly dispersion. To
belt. The location in Hungary, however, Testing would run exclusively during determine the sphere of effect to be
is surrounded by inhabited settlementsday-time, and the turbines will be in expected, we considered two methods.
therefore, in the interest of a safer forecasgperation for 2 hours as an average, aglore than 50 different cases were
the transmission calculations wereper loading levels. On the effect of theexamined, and the results were visualized
prepared in circle representation as wellhigh speed of the exhaust output and ité the form of tables, diagrams and on 30
besides the most frequent wind directionhigh temperature, an effective stack-digital maps annexed to the study.
By circle representation modelling theheight of 160-300 meters develops.
concentration at every point of the mapConsequently, in the case of a staclComputations were done regarding three
can be obtained in case the wind blowslesigned as 6-10 m high, on the basis gfollutants: nitrogen oxides (N,
towards the examined point from thethe calculations, the difference of somesulphur dioxide (SO2) and carbon

ERCIM News No. 46, July 2001



TECHNOLOGY TRANSFER

maximum concentration zone, in W-NW
direction from the stack. The stack
position is denoted (indicated) by the
point marked inside the concentration
zones, on the site of the planned plant.

Figure 2 shows the concentration tail
developing in case of W wind-direction
and in critical meteorological condition.
The modelling calculations were made
for maximum NOx emission, in both
figures. Consequently, the concentrations
in the figures show the highest values to
be expected, based on the calculations.

S e & This research was supported in part by
7t I i "= the Hungarian Research Foundation.

Figure 1: Isoconcentration zones in circle Figure 2: Concentration tail in W wind-

representation for the planned turbine direction for the planned turbine testing Links:

testing plant, for the most frequent plant, for the critical meteorological Department and Laboratory of Operations
meteorological condition (9,7 © C air condition (35 © C air temperature, 5 m/s Research and Decision Systems, SZTAKI:
temperature, 2 m/s wind speed, B stability wind speed, B stability indicator), NO  , http://www.oplab.sztaki.hu

indicator), NO , emission: 362,2 kg/h, emission: 362,2 kg/h, imission limit value:

imission limit value: 150 pg/m3. 150 pg/m3. Please contact:

Tamas Rapcsak — SZTAKI

Tel: +36 1 209 5266

E-mail: rapcsak@oplab.sztaki.hu
monoxide (CO). Out of these, N@ the  + a smoke-tail of bigger size (wider and

most significant. However, the ground- longer) belongs to smaller wind-
surface concentration to be expected, speeds

regarding this pollutant didn’t attain or « an increase of £& in the temperature
got at the limit value for short averaging results in a concentration increase of
time (30 min) stipulated by the Hungarian 1-2% in relation to the limit value,
Standard, either in the most unfavorable thus air-temperature makes influence
meteorological state. The maximum value on the concentrations developing on
to be expected at populated areas is thethe ground-surface, only to a small
concentration corresponding to the 65% extent

of the limit value, but this concentration« by the increase of the stability indicator
zone almost ends at the settlement, and isof the meteorological state, the
gradually reduced under 10% onsite. The developing maximum concentration
developing maximum concentration, decreases

related to the limit value of 24 hours ise a wind-speed increase of 3 m/s has a
the 1,5% of the limit value, and the yearly bigger influence on the concentrations
dispersion is almost zero, consequently, (intensifying them) than the increase
practically insignificant in both cases. The of the Pasquill stability indicator by a
effects of S@ and CO emissions unit (decreases the concentrations).
calculated for short averaging time are

insignificant, and in daily and yearly Figure 1 shows NQ@ in circle

dispersion cannot be detected. representation, developing in the most
frequent meteorological condition. The
It derived from the results that: deviation of the isoconcentration zones

« the increase in wind-speed results irfrom the regular concentric circles derives
the increase of the developingfrom differences in the altitude. The
maximal concentration, and at theisoconcentration zones increase with
same time, the significant attenuationconcentrations corresponding to the 10%
of the smoke-tail departing from the of limit value regarding air quality,
stack. This is due to the fact that indefined by the Hungarian Standard.
case of rather intense wind blow, theConsequently, the value of the
effective stack height is lower, ie, theconcentration in the innermost and the
smoke-tail precipitates sooner outermost zones is between the 10-20%

of limit value, and 50-60% in the
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TECHNOLOGY TRANSFER

Updating Abramowitz & Stegun

by Nico Temme

A project is underway at the US National Institute of Standards and
Technology (NIST) to develop a replacement for the Handbook of
Mathematical Functions, commonly known as ‘Abramowitz & Stegun’,
after its principal editors. This will be a major new mathematical reference
source on the World Wide Web for special functions and their applications.

The Handbook, published in 1964 by th
National Bureau of Standards, is probabl
the most widely-used book on specie
functions, and perhaps even ir
mathematics at large. This book, whos
sales number in the hundreds o
thousands, may well be the mos.
frequently cited source of all mathematicattlo (z): Hankel function of the first kind and
reference works. A paperback version hags order zero.
been photo-offset and sold by Dover
Publications since 1965. Although Dover
does not reveal sales data, it undoubtedlyompute vastly extended numerical tables.
outsells the government edition manyNew chapters will be:
times over. » Asymptotic Approximations

» Computer Algebra
The Handbook has never been revised, q-Hypergeometric Functions
although there have been numerous Painlevé Transcendents
advances in basic theory, computationad Asymptotics of Integrals with
methods, and domains of application since Coalescing Saddles
its publication. Its structure is that of as Wavelets
static reference volume; though still verye 3j, 6j, 9] Symbols
useful, it does not meet the needs of
modern users for information that can beCWI is involved in this project. Nico
conveniently exploited in a highly Temme, a specialist on Asymptotics and
computer-oriented technical environmentSpecial Functions, is a member of the
Such needs have been communicateBditorial Board, and will write several
regularly to NIST (formerly, National chapters (on exponential integrals, error
Bureau of Standards). About five yearunctions and parabolic cylinder
ago it was decided at NIST that afunctions). The Executive Committee for
successor to the NBS Handbook shouldhe whole project consists of the four
be designed in the form of a knowledgePrincipal Editors: Daniel W. Lozier, Frank
base, called the Digital Library of W.J. Olver, Charles W. Clark, and Ronald
Mathematical Functions (DLMF). Via F. Boisvert. The Board of Associate
free access over the World Wide WebEditors: R. A. Askey, M. V. Berry,
using standard Web browsers, individualdV.Gautschi, L. C. Maximon, M.
will be able to obtain validated Newman, I. Olkin, P. Paule, Johannes
mathematical information in a semantic-Kepler, W. P. Reinhardt, N. M. Temme,
based representation that incorporateand J. Wimp. The project is expected to
metadata, interactive features, ande completed by 2003.
extensive linkages. The Web server will
be constructed, maintained and operate
by NIST. The many tables in the existing
version of the Handbook will not be Please contact:
present in the new version. They are Nico Temme — CWI
inadequate to current needs, particularl "l #3120 592 4240
when used to validate numerical software,= M/ Ncot@cwi.nl
Second, software packages exist that can

ink:
http://dImf.nist.gov/
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CALL FOR PARTICIPATION
First IFIP Conference
on e-commerce, e-business,
e-government search (and metasearch)
consolidation of information from

Zurich. Switzerland multiple digital libraries pose many

3-5 October 2001

This conference provides a forum fordistributed heterogeneous database
users, engineers, and scientists irf his workshop will provide a forum for
academia, industry, and government téliscussing these problems and th
hear and discuss the latest findings itPProaches that are being taken t
these e-application areas and th@ddress them.

underlying technology.
The two-day workshop will have a mix

From the 130 manuscripts submittedOf invited and contributed presentation

the program committee has selected 3§0m academia and industry. In addition

challenges beyond the typical problems

encountered in Web search andD : . .
groceedmgs. A special issue of

i)ublished with castO1 conference best

S

EVENTS

way to develop techniques for thee Hypermedia Formats (XML, VRML,
modeling, creation, and management of MPEG-4, MPEG-7)

metadata and ontologies for integrating Interactive TV

and exchanging content. Transparent Mixed Reality Architectures

and Performative Interfaces

» Tracking, Tracing, Vision Systems.

Accepted papers and blueprints will be
ublished in the Conference

netzspannung.org journal of Art,
Design and Innovation Research will be

papers. castOl is organised by
netzspannung.org and by GMD. It is
supported by the German Federal
Ministry for Education and Research
and by the European Commission.

papers for the conference’s main track!0 Presentations, there will be ample Further information:
Additional ‘minitracks’ will cover the time for moderated discussion and "P/netzspannung.orgicastor/

topics of e-government, e-democracypanel discussions.
models for e-business, re-engineering Further information:

for e-commerce, and mobile- http://www.ercim.org/delos/
commerce. These presentations will

take place on Thursday and Friday. O/OANNZC YV TieIZV N eIl

Wednesday of the same week, gast01—Conference on

number of tutorials will be presented. L .

Please see the URL below for details. Communication of Art, Science
and Technology: Living in

Mixed Realities

Further information:
http://www.ifi.unizh.ch/I3E-conference

CALL FOR PARTICIPATION Sankt Augustin, Germany,
DELOS Workshop 21-22 September 2001

on Interoperability
in Digital Libraries

castOl is the first in a series of
international conferences on

communication of art, science and

Darmstadt, Germany,
8-9 September 2001

technology. The conference them
‘Living in Mixed Realities’ refers to
topics like: Semantic Web, Mixed
The workshop is intended to bringReality, Advanced Interfaces and
together researchers and developersyture Media Spaces that symbolise th
working on digital libraries and related influence of information technology on
areas for in-depth analysis andpatterns of life and work in a networked
discussion of new models, theoriesgociety. cast0Ol aims at establishing a
frameworks, and solutions to ongoing forum for interdisciplinary
interoperability in dlglta' libraries. exchange by Confronting ground
Interoperability and mediation in breaking media art with inspiring
distributed, heterogeneous digita|research proiects and Cuting_edg
libraries require a middleware thattechnological development.
provides transparent access tQonference topics include:

inherently heterogeneous digitale Agents and Narrative Intelligence

collections. Among others, such a. Artistic Productions of Mixed Reality
middleware must support data Environments

translation between different data types,
representations, detection of same-
objects, and data propagation for.
ensuring global consistency. There are
research and industrial efforts under

The

Knowledge Discovery

Cultural Archives

Distributed Systems and Parallel
Architectures for the Web
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ECDL 2001—5th European
Conference on Research and
Advanced Technology for
Digital Libraries

Darmstadt, Germany,
4-8 September 2001

ECDL is the fifth in a series of annual
European digital library conferences on
current technological developments and
innovative applications in Digital
Libraries and their impact on science,
technology and society.

®rhis year, the conference will explore

the on-going convergence of libraries,
archives, and museums into integrated
digital information spaces and
Collaborative work environments. The
program will consist of 38 paper
resentations, three invited talks, six
ull-day workshops, four half-day
tutorials, and several panels. Sponsors
of this year’'s conference are
Technische Universitat Darmstadt, Die
eutsche Bibliothek, ERCIM, DELOS
Network of Excellence, the European
Commission’s Human Potential
Programme, and GMD.

Further information:

Awareness, Memory Space and http://www.ecdl2001.org/
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ERCIM — The European Research Consortium for Informatics and Mathematics is an organisation
dedicated to the advancement of European research and development, in information technology
and applied mathematics. Its national member institutions aim to foster collaborative work within
the European research community and to increase co-operation with European industry.
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