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PPR-1, Part A. Executive Summary

Introduction

The ESPRIT, LTR, i3ESE project EP 29335, PUPPET, “The Educational Puppet Theatre of Virtual
Worlds”, has the objective to develop and investigate thaesaf a new virtual environment for use in
early learning. Based on a theoretical framework of “learning through externalisation”, PUPPET aims
at extending the current forms of early learning through play, by developing a range of novel
individual as wellas collaborative interactive virtual environments, Virtual Puppet Theatres (VPT),
using the theatre metaphor.

The results of the project will be to: i) promote new forms of creativity made possible by névolg,
if) enable new forms of self expressiat possible with conventional plays, iii) encourage learning to
learn, and iv) allow for a new form of compulégracy.

The 3 year project plan has 3 ordinary Work Packages (WP) and yearly milestones to deliver and
experiment with a VPT for (1) a single young child in realistic settings, (2) a single older child in
settings of potentially more magic character, and (3) for more children in a collaborative setting.
Hence the workplan has a cyclic structure as illustrated figure 2.1 of the Project PrograneniPP),
where the plans for WR1 (design) and WP2 (implementation) are “reused” every year while W¥
(experimental evaluation) has one task per year.

This reporting on progress of the first year of the project is divided into 3 parts:

Part A: Executive SImmary
Reviewing the technical, administrative, and collaborative aspects of the project’s first year, as well as
dissemination efforts.

Part B: Work Part Reports
Reporting on work done for each waquért at the level of tasks and subtasks.

Part C: Deliverables of Year One

Significant Achievements and Problems

The interdiciplinary PUPPET consortium has faced a number of educational challenges, including
“inborn problems” of iI3ESE activities, and hence considered as natural parts of the project. Tére maj
challenges in question are: i) mixing very different science and research cultures which have different
traditions and success criteria, ii) trying to map drama and early learning into a not yet existing virtual
world, iii) wondering about the balance d the roles of the interface versus this, to be developed,
virtual theatre, iv) finding decisive criteria for choosing existing standard virtual environment as basis,
or go the hard and suspicious route of “inventing it here”.

We had anticipated that exten sive interaction and communication between partners would be
absolutely necessary and a rather detailed structure of internal documents had been scheduled in the
Project Programme (PP). We did not follow this structure nor timing exactly, but in functrmmrmber

and volume the internal communication vastly exceeded what was planned.

As to the challenges above we all had to learn about different research approaches, where one
emphasised the need for constraining and systematising the context for learnaigasuto allow for
measurable indices to determining as explicitly as possible the impact of the new tools, while the other
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considered these constraining and systematising factors as inhibiting for interesting impact to occur.
As both approaches had gooaimts, a compromise was adopted, such that VPT1 development would
be governed by the systematic approach, while VPT2 could be developed for a less constraint context.

The second challenge has puzzled us all, from psychologists to engineers, and we alblegded to

learn about the consequences of the design which has evolved. The “interface balance” discussion was
longwinded, and in spite of that various very creative suggestions for a dominant interface with
physical manipulanda and field studies expldrguch potential it was decided to put major emphasis

on the virtual 3D -environment, and use mouse and screen as primary interface media. As to the
possible use of a standard platform for the virtual environment, we eventually decided for a dedicated
PUPPH design. This choice was made rather late, it increased the level of our ambitions, and
combined with resource problems at LIA it has delayed the school test activities at COGS by several
month. However, the choice also implies an investment for futurd*¢Psuch that we expect to have
VPT2 ready according to schedule. Plans for year 2 are being revised to cater for concurrent activities
on both VPT1 and VPT2.

The more concrete efforts made in the 3 Work Packages, are as follows:

WP-1: Informing and Specifying design

One of the first tasks of the consortium was not specified in the Project Programme. That was to
establish a common understanding of some of the basic potentials of “the new tools”. What and how
would a 3D virtual environment really bring ofiseful contributions to en educational puppet theatre?
2D, 2.5D, or 3D? And autonomous agents/puppets? A range of tool-potentials need quite some
discussions to allow psychologists and dramaturgs to adapts these concepts such as to make them
operationaln the design considerations.

Activities in this WP, including the above learning phase, have been generally successful and the goals
have been largely met. There is now a clear framework for the look and feel of VPT1 which is based
upon a series of theoréical and empirical criteria derived from literature reviews, field studies and

early prototype testing. The focus of the system was narrowed down from ‘play' to the construction

and enactment of stories in a theatre setting, specifically to encourage(@ppreciation of the meta

roles involved in such a setting, e.g. author versus actor, and (ii) an increased coherence of virtual
story construction as opposed to the moreflvaa versions typical of everyday stdgfling.

The framework and goals werrmalised as a set of design specifications which adopted a modular,
'training wheels' approach to the child's introduction to the system. It was extensively discussed by the
COGSDEFKI-LIA technical team and an explicit development schedule for the full prototype was
agreed upon in month 7. Further close integration between the COGS field work team and DFKI led
to the development of an interface suitable for young, pre -literate children (see WP2). The
development of the framework has been done in tandeith the identification of appropriate indices

of interaction and learning (see WP3).

WP-2, Tool Development & Implementation

The technical staff of the consortium had a hard time the first 4 month of the project being confronted
with a range of new concpts from early learning and in particular from dramaturgy. These concepts
had to be transformed into operational terms that would guide design and implementation of a virtual
world.

The engineers took very active part in discussions at meetings and thmagggrous emails. They had
to relate to and help resolve ambiguities arising from uncertainties of what a theatre concept (puppet or
otherwise) could be in the virtual world: Scripting versus improvisation; scripting versus autonomous
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actors/puppets; these of autonomy; the roles of author, director, actor, and spectator in relation to
each other and to the user; interaction and communication between the real and the virtual world, and
within the virtual world; interfaces as familiar representations ofvbould be in the virtual world or

as a more direct invitation to engage in the virtual world; 2D versus 3D for interfaces and for the
virtual world: avatar control, avatar role etc. Add to this that all should be operational and “natural” for
small childen as users.

Time and energy was spend discussing locally and with partners to establish a minimum of mutual
understanding of these concepts to allow a meaningful design process to start and progress. It has been
most interesting and educational for erggns to be confronted with this field and with the problem of

how to apply their technology appropriately. However much this challenge was felt as a positive
experience, it left an amount of uncertainty around, which delayed a decisive behaviour asd@sett

a design structure likely to meet the requirements.

Eventually, as much information was gathered, a design structure cutting through all the above
questions was proposed and a plan for integration was agreed at a meeting of the technical s&ff of th
consortium. It was found necessary to design and implement a dedicated VPT platform rather than
using as a base one of the publicly available “standard” systems for virtual environments.

Implementation is progressing at high speed, but as ambitionsiase set high, we face the problem

of several month of delay for the VPTL1 to be available. In terms of implementation of the forthcoming
VPT2, this will be a relatively smaller increment to the VPT1 and its underlying platform. Hence we
expect to produceRT2 in time according to the original time schedule.

WP-3 Experimental Evaluation

The schedule and sets of activities for the evaluation have been specified to the degree that is possible
in the absence of specific 3D prototypes to work with. We have heble to do some ‘as if work on

the child's capacity to manipulate simple interactivities with the aéath prototypes built in Director

on the Macintosh and some initial work on navigation in virtual environments using simple VRML
worlds. We have als@etup two possible 'induction models' for getting children into the VPT system,
the difference being between repeated exposure over a short period versus one with longer gaps
between sessions. In either case there is a crucial role for an adult in sddffg the child's activity,
consistent with the VPT's envisaged classroom role.

Assuming that the 3D prototype meets most of the design specifications from WP1 we hope that we
should see the facilitation of forms of story construction that are not normalpossible in everyday
play. In particular we anticipate that: (i) the provision of interactive external support for story -
construction should increase narrative coherence; (ii) the innovative technology of agents in 3D
settings will encourage decentring; (iii) the child's appreciation of different modes of activity,
author/editor/director, will become explicit rather than implicit.

We envisage a strong input from the teachers and any involved parents as part of the evaluation
process but this will have e workeebut when the prototype has been run for a while.

Contacts with Other Projects and Parties

LIA

LIA plays a leading role in the larger Danish research project “The Staging of Inhabited, Virtual 3D
Spaces” with a technical task similar to its tagn PUPPET.. This “Staging” project is concerned with
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investigating the concept of a virtual theatre, and wants to explore the virtual worlds using the theatre
metaphor. This project, which is more of a basic research character, actually inspired th¢ianeaf

the PUPPET project. Ceordination of the two projects’ resources is aimed at. LIA also has other
projects with activities related to PUPPET interests, in particular on visually guided interfaces.

International contacts of the past year in fieldslewant to PUPPET have more been in virtual reality
and visualisation in connection with our new V®entre. LIA has not served on any i3 committees in
passed year, nor has there been time to take initiatives for the thdiipabjects of iSESE.

COGS

Four primary schools from East Sussex are currently participating in PUPPET fieldwork studies.
These are as follows:

lIford and Kingston C of E School, Lewes; Patcham County Infants School, Brighton;
Western road C.P. School, Lewes; Coldean Infants SchoolBrighton. The age range of
children in the schools is 4 to 7 or 4 to 11 years old and they are all state schools with an
intake of children from their immediate areathree urban and one rural. Selection of children
for participation in the studies is done with the collaboration of class teachers. Appropriate
consent forms for participation have been collected in line with the ethical guidelines of the
British Psychological Society and the University of Sussex.

COGS has had discussions at various megtnwith the i3-ESE projects POGO and Kidstory. One
result of this has been collaboration on panels at the i3 meetings in Sitges and in Siena on topics to do
with children’s learning and technological design.

COGS has also been talking to researchers oalsiESE about the aims and methods we have been
employing on PUPPET. Mike Scaife has visited Intellimedia (North Carolina State University),
Princeton University and NYU Multimedia. Yvonne Rogers has visited Xerox Parc, California and
both have given talkson the project (see below). COGS is also in contact with psychologists/HCI
researchers in Melbourne, Australia; Edinburgh University, UK; HCI lab, University of Maryland,
USA,; University of Siena, Italy; University of Padova, Italy.

DFKI

Members of the D FKI team have had various discussions with members of i3 Persona and i3
Amusement which resulted into the joint organisation of a workshop on “Behaviour Planning and
Avatars” at the i3 meeting in Sitges, Spain. Together with4BSE Nimis, DFKI was involvedn the
organisation of the AI-ED '99 Workshop on Animated and Personified Pedagogical Agents, in Le
Mans, France. Currently, DFKI is preparing with them a workshop on “Affect in Interactions:

Towards a New Generation of Interfaces” at the i3 Annual Confence in Siena. In addition, DFKI
established links with members of the AgentLink Network of Excellence. Among other things, the
network invited Elisabeth André to give atalk at SIMhaf, a Special Interest Meeting on Human/Agent
Factors, a joint effort suported by i3net and AgentLink.

Furthermore, the DFKI team has been in close contact with researchers outside i3, in particular with
Prof. James Lester from North Carolina State University, Dr. Jeff Rickel and Prof. Lewis Johnson
from ISI, Prof. Justine Casell from MIT Media Lab and Prof. Phil Cohen and Prof. Sharon Oviatt
from the Center of Huma€omputer Communication at the Oregon Graduate Institute of Science and
Technology where Elisabeth André spent a week as a guest researcher in May this year.
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IDAU

The most important contacts outside the PUPPETproject has been with teams from the Danish
research programme “The Staging of Inhabited, Virtual 3D spaces”. In a series of meetings within this
programme we have had the opportunity to discuss and presenbse of the thoughts that we are
working on in the PUPPET project. This has been a stimulating forum for exchanging thoughts on
agents and virtual worlds.

We have also been designing our own research project on “Digital Theatre”. This included workshops,
saminars and conferences on Motion Capture, 3D animation of characters (MAYA) and spaces (Studio
3Dmax), and projections techniques. These took place in February and march 1999. We followed up
on this with the production of two work -demonstrations (May/Jun&999) where we presented a
performance theatre piece called ManPower (35 minutes) and a dance performance White on White
(20 minutes) using interaction between live performers/dancers and 3D animated projections. Please
refer to our webpage for further armation on this:

http://www.daimi.au.dk/~sdela/dte/

After these productions we invited to a conference on digital theatre. Here were invited speakers from
Netherlands and USA.

Quite a lot of energy has gone into establishing our local research bakesindw field. With the help
from our consultant Scott deLahunta, we have gathered information on projects similar to VPT from
USA and Australia primarily. These have been valuable as sources of inspiration. Our budgets and
time have not yet allowed a momxtensive travel to conferences abroad or in Europe. We hope to do
some more of this in year 2.

Dissemination and Take -up of Results

The members of the Consortium have been active in promoting the work of the project through system
demonstrations to indtries, publications, talks and workshops. At this early stage of the project there
are no specific arrangements with the view to-tgkef results.

LIA/AAU

Papers related to PUPPET (re interfaces)

Thomas B. Moeslund, The Analysidy-Synthesis Approacin Human Motion Capture: A Review.
The 8" Danish conference on pattern recognition and image analysis, Copenhagen, Denmark, August
1999

Thomas B. Moeslund and Erik Granum, Multiple Cues used in MeBlased Human Motion Capture.
Submitted for: 4' IEEE | nternational Conference on Automatic Face and Gesture RecognitieB) 26
March 2000, Grenoble, France

Thomas B. Moeslund and Erik Granum, A survey of Computer Viddased Human Motion Capture.
To be submitted to Journal on Computer Vision and Image &taddmg.

Moritz Storring, Hans J. Andersen, and Erik Granum “Skin colour detection under changing lighting
conditions” 7" Symposium on Intelligent Robotics Systems, pages 187-195, 20-23 July 1999,
Coimbra, Portugal
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Moritz Storring, Hans J. Andersen, andErik Granum “Estimation of the Illuminant Colour from
Human Skin Colour” Submitted for: 4 ™ IEEE International Conference on Automatic Face and
Gesture Recognition, Z8 March 2000, Grenoble, France

Talks related to PUPPET

Madsen, C.B., Pirjanian, P. & @num, E. (1999) Can finite state automata, numeric mood parameters,
and reactive behaviours become alive? Extended abstract (4 pages), accepted for Workshop on
Behaviour Planning for Lifeike Characters and Avatars, i3 Spring Days, Sitges, Spain.

Munk, Karin H., Granum, E., Madsen, C. B., Andersen, C. S. Tools for storytelling by playing with
virtual Puppets. In: Proceedings from Children and Narrative Workshop, i3 Spring Days, Sitges,
Spain, March 7 1999 / Kristian Simsarian (edt.).

Erik talk Malmoeg(invited)
Erik Talk Helsinki (invited)

Madsen, C.B. (1999) Interactive Autonomous Agents. Invited talk given at the Digital Theatre
Workshop, Aarhus University, Aarhus, Denmark.

COGS

Papers:

Gabirielli, S., Scaife, M. & Rogers, Y. (1999) How is interactiity affected by the characteristics of
the system? Paper accepted for ECSS, Siena, Italy, October.

Mcllhagga, M & George, P. (1999) Communicating meaningful emotional information in a virtual
world. Accepted by: Workshop on Affect in Interactions: Taxds a New Generation of Interfaces .
i3 Annual Conference, Siena, Italy

Rogers, Y. & Scaife. M. (1999) Imagination or creativity?: designing a virtual theatre for young
children. Paper submitted for ACM CHI2000, The Hague.

Talks:

Rogers, Y. & Scaife. M. (1999) Learning through storytelling: the mediating role of puppets, props
and people. European Union Esprit LTR i3 ‘Spring Days’ workshop on ‘Children’s Narrative’, Sitges,
Spain, March.

Scaife, M. (1999) ‘PUPPET’: designing a virtual theatre for yogichildren. INTELLIMEDIA Lab.,
Computer Science Dept., North Carolina State University, June.

Scaife, M. (1999) Developmental Psychology & Interactive Toy Design. Department of Psychology,
Princeton University. June

Scaife, M. & Rogers, Y. (1999) Multimdia, learning and external cognition: the dynamic link. ESRC
Cognitive Engineering Workshop, University of Glasgow, March.

Scaife, M. & Rogers, Y. (1999) Kids as designers partners or consultants? European Union Esprit
LTR i3 ‘Spring Days’ workshop on ‘Bsigning with children’, Sitges, Spain, March.

DFKI

System demonstrations to industries:

1. edrama Learning, Inc., Monterey, USA (May 1999)
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Intel Corporation, Portland, USA (May 1999)

MITRE Inc., Bedford, USA (August 1999)

DaimlerChrysler AG, Berlin (Augu999)

Heinz Nixdorf Museumsforum GmbH, Paderborn (September 1999)

o g~ wDn

tec:inno (Gesellschaft fuer innovative Software -Systeme und Anwendungen mbH),
Kaiserslautern (September 1999)

7. T-Nova Deutsche Telekom Innovationsgesellschaft mbH (September 1999)
Publications Related to PUPPET:

Elisabeth André, Special Issue on “Behavior Planning for dLifike Characters and Avatars” based on
an i3 Spring Days '99 Workshop, Journal of Artificial Intelligence Communications (AICOM), 1999.

Elisabeth André, Martin Klesen, Patki Gebhard, Steve Allen and Thomas Rist: Integrating Models of
Personality and Emotions into Lifelike Characters, International Workshop on Affect in Interactions:
Towards a New Generation of Interfaces, i3 Annual Conference, Siena, Italy 1999.

Invited Talks on PUPPET:

Elisabeth André. Adding Animated Agents to the Interface: Distinguished Lecture Series on the Future
of HumanComputer Interaction Portland, Oregon, USA, May 14th 1999

Elisabeth André. Integrating Scripted and Reactive Behaviors into LifeLike Characters, SIMhaf
(Special Interest Meeting on Human/Agent Factors, joint effort supported by i3net and AgentLink),
Valencia, Spain, June 29th 1999

Scheduled Events Related to PUPPET:

Elisabeth André. Chair of the i3 Workshop on “Behavior Planning for Li fe-Like Characters and
Avatars” at the i3 Spring Days '99 in Sitges, Spain (Joint activity with thepi®jects Amusement and
Persona)

Elisabeth André. Member of the organizing committee of theER '99 Workshop on “Animated and
Personified Pedagogical &gs”, Le Mans, France, 1999

Elisabeth André. Program Committee Member of the i3 Workshop on “Affect in Interactions:
Towards a New Generation of Interfaces”, at the i3 AC Conference in Siena, Italy, 1999.

Elisabeth André. Program Committee Member of thel®9 Workshop on “Attitudes, Personality and
Emotions in UseAdapted Interaction”, Banff, Canada, 1999.

IDAU

At a conference in Bergen march 99 we presented the VPT project for dtaathers. The paper was
in Danish, but it provided a heated discussionsato the possibilities of making the computer into a
dramateacher. Quite a lot of opposing views on the role of the children in such a program were
presented.
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Project Co -ordination and Management

Co-ordinator

Resource allocation & usage

The PUPPET projet is in good progress and the resources available are by enlarge in accord with
needs. First years budget corresponds to spending across the project.

The consortium has had two major workshop meetings. The first Kickoff workshop in Aalborg,
November 198, gave a good start for planning the many interdependent activities. Specifications for
the VPT should be derived from early learning analyses and field studies and dramaturgical
experience. A farm scenario was an agreed reference at the next workshop in Saarbruecken in
February 1999, plans were ceordinated although questions like scripting and interfaces were still
open. The consortium met at the i3 Spring Days in March in Sitges, where reviewers recommended
decisions and progress to be made for thetfirBT on the technical side without waiting for things to

be “clear” from EL and drama. However, not until May and early June a technical design emerged and
gave the “look and the feel” of what the VPT1 would be like. A technical meeting at the end of June
provided a detailed and eardinated plan for all technical resources of the project. In spite of an extra
ordinary effort since then, the late start of the implementation proper and the ambitions inherent in the
design results in a delay of the implemeatton of the VPT1 relative to time schedule. However, it is
expected that we will catch up during the second year. Plans are being revised to accommodate delay
and recovery.

The New Year resolutions for year 2 include a closerozdination of the consortims expertise within
dramaturgy and psychology, as well as improved response time and initiatives on the part of the co
ordinator. Reasons for the latter statement is explained (not excused) below.

Brief reports from the individual partners are includdovibe

LIA Administrative/Managerial report

Site Leader: Erik Granum
Resource allocation & usage

Personnel: It appeared difficult to find personnel with the appropriate qualifications for the project. It
has been necessary to engage people at a slightighggnior level than anticipated. This has actually
been good for the project, but bad for the budget. Status by the end of the year is that the budget for
labour is used, but we got 15% less in terms of person month than planned. This is compenshgted part
by the higher qualifications and partly by involving manpower from other sources. Unfortunately the
co-ordinator’s deputy has opted for a carrier in industry and left the research group by October 1.

Other categories: Spending has been roughly to.target
Team effort and annual overview:

While some other partners below report to have been nicely focussed, the LIA group has been rather
more confused by all the “new” concepts forming basis for VPT construction. Much time and energy
was spend discussing ih& group and with partners to establish an understanding of these concepts to
allow a meaningful design process to start and progress. Eventually a design structure was proposed
and a plan for integration was agreed and an implementation is progrebsihgsaeed.

A side issue on the local scene of LIA has had a considerable influence on the research group and the
co-ordinators concentration on the PUPPET project. LIA has changed organisational context from an
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engineering department to an interdiscipling multimedia centre, we have been involved in the
building of new premises for this centre, we have moved into it, we have been major actors in
specifying the equipment and building facilities for a large Virtual Reality centre, in a fundraising
effort, in contractual negotiations on delivery, in monitoring the installation, and now responsible for
running this facility with a large SGI ONY X2, 3 display arenas (®ided Cave, Panorama, and a 3D
auditorium). The situation is now stabilising, and PUPPET wdle the proper attention in the future.
Although that PUPPET is directed to “class room operation”, we hope that the project somehow can
benefit also from these new facilities.

Moving into a new context has also triggered a renaming of the Laboratory (LIA ) to become
“Computer Vision and Media Technology” (CVMT), as well as a change of address and Fax number.
However, as we only have moved couple of blocks, old name and address still works.

COGS Administrative/Managerial report

Site Leader: Mike Scaife
Regurce allocation & usage:

Personnel: The allocation of mamonths for the project has been strained by the facts that (a) the late
signing of the contract relative to the start date meant that we could not start one RF until month 4 and
another until morit 5; (b) the programme of work has, therefore, relied heavily in its initial period on

the involvement of faculty who are ovestretched with teaching. The site manager, in particular, has
had to put in far more time than was at first envisaged. We have ab had one of the investigators,
Hilary Buxton, unable to contribute to the project for almost all of the first year. However we have
been able to work around this fairly easily by reassigning task leaders. As a result of the late start of
our RFs we shaspend slightly less on personnel in period 1 and correspondingly more in period 3.

Other categories: The resources for all other categories have been adequate and spending is roughly to
target.

Team effort and annual overview:

The research efforts of the members of the COGS team have been very focussed and, | believe,
represent an excellent grounding for the technical developments of other partners. We are generally
happy with our work here and still excited about the potential of PUPPET to producktygpaoduct.

The distribution of time, for the researchers, has largely matched that set out in the project plan work
packages and no serious deviations occurred. Collaboration between partners has been facilitated by
several group meetings and a scldele of work which has given us a clear development model. In
particular we have benefited greatly from the close working relationship with DFKI, especially in

terms of the links between learning theory, interface development and agent architectures.arlye e
visualisations of the 3D modelling component look promising and we anticipate that the full
development of the VPT1 prototype will meet many of the original aims.
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DFKI Administrative/Managerial report

Site Leader : Elisabeth André
Resource allocabn & usage:

Personnel: In January 1999, DFKI GmbH employed Martin Klesen as a senior researcher. Despite of
the delayed staffing, all tasks could be accomplished on time. This was possible since Dr. Thomas Rist
spent additional effort on the project atextra cost.

Other categories: The resources for all other categories have been adequate and spending is roughly to
target.

Team effort and annual overview:

In the first year, DFKI GmbH has been focusing on the design and implementation of an -dupessd
architecture. The architecture will provide the general basis for the implementation of the PUPPETS'
highlevel behaviours in VPT1, VPT2 and VPT3. A first version has already been tested in several
scenarios and demonstrated to various industrial parofdd&KI with a commercial interest in agent
based technologies. In June 1999, Martin Klesen visited COGS for a couple of days in order to install
the software and provide some guidance for using it. The software package is publically available
under

http:/www.dfki.de/imedia/puppet/software/BehaviourControl.tar.gz

DFKI also contributed to work on interface design for VPT1. Based on a early document in which
COGS suggested a concrete scenario and a basic model for VPT1 use, DFKI circulated three different
proposals for user interface concepts. Mostly for technical reasons, the consortium eventually decided
to implement a more traditional Geliyle interface for VPT1.

IDAU Administrative/Managerial report

Site Leader: Janek Szatkowski
Resource allocation &usage

Personnel: The research team has consisted of associate professors Torunn Kjoelner, Niels Lehmann
and Janek Szatkowski. We have had Anne Line Svelle as research assistant. We have used
approximately 4 months on the project, which is within the peop@sources.

Other categories: We have bought several existing programmes and tested them on children. Microsoft
3D-movie maker and Viacom Directors Lab plus some Danish programmes based on the same
concepts. The spending on these are together widtstiawered by the allocated means.

Team effort and annual overview

By presenting an early draft we tried to set our work in a context. We got many good and very
thoughtprovoking ideas in return. The negotiation of a common understanding within theartinm

has been made possible through very important meetings between partners. We feel that we are still in
the process of getting an understanding from the inside of the complexity of the task it is to develop
such a programme.
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We have been researchingn existing programmes within the commercial edutainment industry, but
have not found any programmes trying to achieve what VPT has set out to do. It has been very
important to follow the development of the thinking in the other partners work, and we héved to
contribute with some examples of how dramaturgical thinking and concepts may be applied. We have
been in a stand by position for some time, waiting to get a glimpse "hands on" so to say of the first
prototype. With that material available we do lelieve, that it will be possible to deliver some more
precise and concrete development of dramaturgical input. As to the development of stioigs, and
character building of puppets (autonomous agent). Based on an idea of the virtual puppet theatre as a
kind of "improvisational theatre" we hope to present some ideas as to how the agent architecture can
be developed in terms of "rules for improvisation”. We have been focussing on the discussion of
possible modes that the child could work in within the VPdased on our understanding of children's
dramatic makebelieve play. Negotiation as to the concepts of the makbelieve play that the VPT

should expand on and the means to achieve this in a way that is profitable for the early learning has
been importarfor us.

Bottom Line

PUPPET is progressing well. Psychologists and dramaturgs are learning about 3D virtual
environments and autonomous agents, and about what such technologies might afford their fields.
Engineers and computer scientists are learning aleauly learning and drama, and they have “sweet
dreams and nightmares” in turn to find out how such matters may be structured according to project
goals and fit into a virtual computer world. These are characteristics of a new and active
interdisciplinanproject.

The efforts are bearing fruit. The first apple needs extra time to mature, but this is because the roots
and the stem has got extra care. But this will cause new apples to mature faster in the future. We are
happy doing our “gardening”, but we dolook forward to the proof, the eating when the fruits are
served for the kids.
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PPR-1, Part B. Work Part Reports

WP-1. Informing and Specifying Design

WP-Leader COGS, Mike Scaife & Yvonne Rogers

Task 1.1 Early Learning Perspectives
TaskLeader COGS Mike Scaife & Yvonne Rogers
Participants: COGS

SUBTASK 1.1.1 Theoretical Studies of Early Learning

Subtaski_eader COGS, Mike Scaife & Yvonne Rogers
Work done:

An extensive literature review was initiated on the development of play and, as the restitts béld
studies emerged, on children’s stergiling and narrative development. These data were used to both
guide field study methods, to feed into the design specifications for the VPT1 prototype and to derive
ideas for learning indices for the evaluaon component of WP3. We also conducted an extensive
reading of drama education goals for young children which, we hoped, should have meshed with
IDAU’s perspectives.

The focus for the review(s) became storyelling rather than play in general and we usé them, in
synergy with our own theorising on external cognition, to drive the desiderata for a VPT for young
children. This led to the development of the ‘farmyard’ scenario to support both general cognitive and
specific drama education goals.

Reporting:

The scheduled internal report on the summary of EL goals for VPT1 design and development was
delivered on time in month 2 [COGS/981221 Deliverable 11.W1.1.1a EL & DE basis of VPT1-
Suggested Farm Scenario]. The detailed review of the literature, 11.\M11b, is due at the end of
month 12 and is almost complete for posting on the web site.

The summary of EL goals for VPT2 design and development has been delayed pending the
rescheduling of the results of the VPT1 prototype but an initial set of ideats éorin has been sent to
partners [COGS/990413 COGS Thoughts on design of VPT2].

SUBTASK 1.1.2 Early Learning Indices

Subtaskieader COGS, Mike Scaife & Yvonne Rogers
Work done:

The outputs from subtask 1.1.1 and 1.2.2 have been used for devajgmieliminary measures to use
with the evaluation (see WP3). The emphasis is, as set out in the proposal to see whether (i)
externalisation through technology promotes better siglting skills and (ii) how the children engage
with and use such techngloal innovation.
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Reporting:

The scheduled internal report (month 9) on learning measures for VPT1 cannot be finalised before we
see the extent of the prototype. However we have commented clearly on the sorts of measures that we
would hope to deploy in in ternal documents [ COGS/981221 Deliv.11.W1.1.1a; COGS/981119
Linkages from WP 1 & 3 to other WPs]

TASK 1.1 as a whole, Resources and Task structure:

The initial estimate was for 7 person months for task 1.1. This has been accurate.

The initial specittation for subtasks has worked well and is effective.
The task breakdown is for 6 person months in year 2 and this seems appropriate.

TASK 1.2

Conceptual VPT Design from Dramaturgy and Children’s Play

Task Leader: IDAU, Janek Szatkowski

Participants: IDAU, COGS, DFKI
Input from:  Task 1.1
Output to: Tasks 2.1, 2.2, and 2.3

Subtask 1.2.1 The Dramaturgy of VPT
Subtask LeadelDAU, Janek Szatkowski
Work done:

We choose to start of by presenting a draft of a possible scenario for a VPT in October 98.was
based on our studies of some edutainment programmes and different “alternative” and ordinary
children’s computer programmes. It was also based on reviews of some of the newest research on
children’smake believe playand our accumulated knowledge oflrama in education. It was fairly
elaborate and tried to illustrate different layers of plaghinking. We described a story that contained
four episodes between three stations, with three platforms each. At one Platform it should be possible
to improvise a nd to choose different “modes” of improvisation (dramatic/conflict and
lyrical/experiencing). The idea was to establish an overall story that would be interesting enough for
the children, and would provide a series of possible frames for improvisatianatyadn the episodes

the child would be transported from one station to another. We tried to think of the computer as an
imaginative playmate.

We presented an idea of five modes in mdiadieve play, trying to describe the way in which children
enact and produce in order to provide us with some suggestions as to possible modes to implement in
VPT.

This first input generated some discussions but was abandoned because it was to much like a
computergame i.e. with too much prescripted activity and not ojgered and creative enough. It was

too complex, with to many settings and characters, and it was situated in an environment that was too
magic.
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We participated in general meetings and out of those came a suggestion from our partners in Sussex.
Our secondpaper tried to follow and further the suggestions contained in the Farfgard scenario,
describing a possible dramaturgical structure for this VPT.

The main tools used here was a suggestion of situating the children in roles as stefiing experts,

helphg the adult reconstructing the lost pages of his storybook. We tried to develop a structure based
on a classic dramatic structure, where the storyline would lead to a climax (the farmer confronted with

a thief) and there we saw the possibilities for therdldren to slow down and change perspectives so

they would have to construct both the thief and the farmer (their avatar) and their reactions on each
other. All this to be recorded and supplemented with lines provided by the children and then edited

and slown. Some of these suggestion have been used in a second draft of the farm scenario by COGS.

We are currently waiting to see the first prototype of the actual VRIlatform, in order to be able to
develop our next input within a realistic framewerks tothe possibilities of the agents and the avatar.

We have learned a lesson as to the necessity of having concrete computer based material to work with,
in order to devise a proper scenario.

We are working on our report and will include a draft for VPTthia
Reporting:

Fluffy Fireheart and other documents and communications.

SUBTASK 1.2.2 Field Studies on Children’s Puppet Plays
SubtaskiLeader COGS, Mike Scaife & Yvonne Rogers
Work done:

A series of observational and experimental field studies werendacted on 4 to 6yearold children,
both in the laboratory and in local schools, to achieve the following aims:

* To observe the structure of spontaneous playing when telling stories and using hand
puppets to make a play.

* To test the capacity of the children to construct stories when playing with props in the
farmyard scenario. Variables included rich versus simple props; suppliddeme versus
setting only; physical versus symbolic props. These variables were manipulated to test
their effects on the coherenaf the child’s story.

* Toidentify potential ways in which technology could support more effectiveedtiony.
Reporting:

Partners have been kept fully tip-date on the ongoing results [COGS/990325 Thoughts-Bpsing
Days - summary of field work data & implications ; COGS/990406 COGS Response to
LIA/990329; emails]. The internal report,|1.W1.2.2, ‘Specification of the pedagogical and functional
requirements for VPT1’' was delivered on time [COGS/981221]

Resources and Task structure

The initid estimate was for 3 person months for this subtask. This has been accurate.
The initial specification for the subtask has worked well and is effective.
The subtask breakdown is for 3 person months in year 2 and this seems appropriate.
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Subtask 1.2.3, Behaviour Specification for VPT1
Subtask LeadeRFKI, Elisabeth Andre
Work done:

The work done under the scope of this task is described in our internal deliverable 11.W.1.2.3 which
describes the behaviour repertoire and the affective states of the puppstaell as their interaction
capabilities. It can be summarised as follows.

* Based on the results of the internal deliverables 11.W2.3 (Review of behaviour based
control) and 11.W1.2.2 (Specification of the pedagogical and functional requirements for
VPT1) we specified for each puppet three behaviour categoriesnsatizated behaviours
(sleeping, playing, eating), controlled physical behaviours (following, herding, etc.) and
conversational behaviours (greeting, offering, rejecting, etc.)

* To constrain the sdection and instantiation of these behaviours we implemented formal
models of personality (extrovert vs. introvert) and emotions (anger, fear, happiness and
sadness). We build these models on our experience with animated agents developed in
other DFKI proj ects and on psychological evidence that our selection of emotions is
appropriate for children of age-& as indicated in the PUPPET Note CO®S80719 about
modelling the puppets’ internal states.

* Toincrease the life -likeness of our characters, we introduced body states (fatigue,
boredom, hunger) which act as motivational drives for the-getftivated behaviours. The
appropriate behaviour (sleeping, playing, eating and drinking) is then carried out in a
charactesspecific way.

* We also provide special contrdunctions for the puppets which are required to support
the various levels described in the PUPPET Notes COG®0512 (Specification of the
pedagogical and functional requirements for VPT1) and VPT1SPEOG203 (Technical
Specification for VPT1). For this purpose we designed and implemented the ‘Agent
Control Interface’. Using this interface agents can be started with a default script, forced
to dump their current state (active goals, current world model, etc.) to a file, stopped and
later reiinvoked withthe file that contains the dumped state. It also provides a means to
alter the emotional state of an agent and to create and remove goals associated with
controlled physical behaviours.

Effective means of conveying a character’'s emotions include acoust@lisation, body gestures and
facial expressions. As these features have not yet been implemented and graphically realised the
definition of these behaviours has been postponed.

We believe that the mechanisms used are suitable to model virtual puppessmwitld that are able to
exhibit behaviours that are both understandable and consistent with their goals, drives, personality and
emotions. For VPT2 we will extend the behaviour repertoire and refine our models by specifying new
emotions and emotiggenertng rules for the puppet’s affective reasoning.
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Task 1.3 Conceptual Design of User Interfaces
Task Leader: DFKI, Thomas Rist
Participants: DFKI, COGS

Input from:  Taskl.1
Output to: Task 2.4

Subtask 1.3.1 Conceptual Design of User Interfaces
Subtask._eaderDFKI, Thomas Rist
Work done:

Based on Deliverable 11.W1.1.1a by COGS, DFKI circulated three different proposals for user
interface concepts. In all proposals, DFKI started from the suggested farmyard scenario as the domain
(story context), and theso-called SeverStep Basic VPT1 Use Model as described in Deliverable
[1.W1.1.1a. The proposals included:

1. a VPT based on explicit scripting with analogous elements,

2. aVPT based on explicit symbolic scripting and

3. aVPT based on the specification of siep&havior patterns for the single puppets.

The proposals are described in detail in Deliverable 11.3.1. Mostly for technical reasons, the
consortium eventually decided to implement a more traditionast@einterface for VPTL1.

SUBTASK 1.3.2 Informant Design Field Studies
SubtaskiLeader COGS, Yvonne Rogers & Mike Scaife
1. Work done:

Following on from the field studies in the schools (Subtask 1.2.2) which allowed us to observe the
preferences and capabilities of the children we designed a number of types using Macromedia
Director on the Macintosh. The purpose of these was to investigate how children reacted to different
kinds of interactivity and interfaces. We wanted firstly, to get a sense of how children understood the
syntax and semantics ofanipulating screen characters and secondly, to see if they enjoyed doing this.
Since these children are pii@erate we had to ensure that we could provide visual surrogates for the
functions that text and other symbols are usually used to representr&hiletre brought in to the lab

with an accompanying parent and sat next to the computer with the aid of an adult helper. They were
invited to explore the interface and then asked to perform a number of tasks such as navigating and
controlling the animals.

Reporting:

Partners have been kept ugto-date on the results [COGS/990325 Thoughts PostSpring Days -
summary of field work data & implications; COGS/990406 COGS Response to LIA/990329;
emails]. The combined output of Tasks 1.2.2 and 1.3.2 were rea lised in an extensive design
specification for VPT1 [COG9.05.12] which was to serve as the basis for the implementation of a
prototype.

Resources and Task structure

The initial estimate was for 3 person months for this task. This has been accurate.
Theinitial specification for the subtask has worked well and is effective.
The subtask breakdown is for 3 person months in year 2 and this seems appropriate.
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WP-2. Tool Development and Implementation

WP Leader: LIA, Erik Granum

TASK 2.1 Script Gener ator
Task leader: LIA, Claus Madsen
Participants: LIA
Work done:

The objective of this task as defined in the Project Programme, Part 2, was to design and implement
script generation functionalities for the Virtual Puppet Theatre. In this context a scripgs the VPT
system’s internal representation of a storyline, i.e., a temporal sequence of (parallel) events.

Since this task forms the link between the user and the events that take place in the VPT, the task has
to consider as diverse subjects as childres’ability to structure stories, VPT interface design, and

control of autonomous agents. Thus, rather than being a purely technical task, the task took on the
shape of, or became inseparable from, the development of the entire VPT concept. l.e., how @oes th
child user get events to happen, and what degrees of freedom does the child have in this process (what
can it control and how)?

Different scripting paradigms have been investigated, ranging between fullgargting and no pre
scripting. In this contextfull pre -scripting means that events are completely determined prior to the
child experiencing the story. No precripting corresponds to a VPT concept where the story develops
reaktime through the child’s direct interaction with the autonomous agents, vth little or no pre -
determined story.

The task of the script generator is to perform a mapping from the scripting interface(s) to the
autonomous agents. In the course of the first year several scripting interface concepts were analyzed,
and held againshé possibles ways autonomous agents can be controlled to exhibit specific behaviour.

Scripting interface concepts:

* Time lines plus icons. The child is asked to outline the story graphically by placing icons
for character activities on time lines progreassifrom left to right, with one line for each
character.

e Story cubes. Similar concept as time lines, only here physical cubes with icons are
arranged on a table top to produce storylines.

» Story mat. A 2D map (physical) of the virtual world is made avaiéatd the child, and the
child can move toy animals around. These movements are monitored (e.g. using vision)
and transferred as trajectories to the autonomous agents (characters in the virtual world).

» Experiencébased, iterative scripting. Rather than act ually pre -scripting stories this
concept is based on the child simply interacting with autonomous agents, and through this
interaction building a story. This story can be recorded and changed, manipulated in
various ways (more detail below).
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Concepts for sripting interfaces, such as the above, map through the script generator to control of the
autonomous agents. The autonomous agents can be controlled at four “levels”, i.e., their behaviour can
be influenced in four different ways.

Scripting levels of autmmous agents:

2. Environment/perception level. The agents can be controlled by controlling what they
perceive. E.g., by changing the agent’s environment, its behaviour will change (although
in some cases its new behaviour can only be predicted).

3. Motivation | evel. The agents can be manipulated to exhibit certain behaviours by
tampering with their internal motivations, for instance the hunger level.

Task level. Agents can be forced directly to select a certain task/behaviour.

5. Motor level. The agents can be cootled directly at the level of their degrees of freedom,
such that they for instance move to a certain location in a certain way.

After holding the various concepts against each other it was chosen to further develop the experience
based iterative scripthg concept. The technical aspects of this concept is described in internal
deliverable 11.W2.1. It describes the functionality of a VPT system, where the child can 1) set a stage,
e.g., place buildings and characters (agents), 2) interact with the charaats through an avatar, 3)
change the motivations and the tasks of the agentsplgyreecorded events.

Additionally, the child can assume another identity, i.e., choose another avatar (one which previously
has been an autonomous agent). The old ana@&awill then be taken over by an autonomous agent.

From a technical point of view this scripting concept requires recordings to be made during a child’'s
interaction with the VPT. There are two levels of recording: a motor level recording and a siomlati
level recording. The motor level recording is used teptay recorded stories (chifdPT interactions).
The simulation level recordings are used to-start a story, if for example the child chooses another
avatar. All these aspects are carefully desdrin the aforementioned 11.W2.1.

In conclusion it turned out that with the chosen scripting concept (at least for VPT1) there will be no
script generator software module per se, and thus no prototype deliverable P1.W2.1. Instead the
scripting functionaity (based on recordings), and the support for this functionality, is distributed
throughout the entire system, though primarily in the autonomous agents.

Thus, the task (rather than being a purely technical task) has become a task charged with performing
mappings of desired VPT functionality onto technical solutions, and the reverse: use technical
possibilities to propose and develop the VPT functionality/concept. At present the recording
functionality is not yet implemented into the VPT system. In the fst part of year 2 the recording

based scripting concept will be implemented in VPT1 and further developed for use in VPT2.

Reporting:
Multiple PUPPET Notes, and a design document replacing 11.W2.1 and P1.W2.1.
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Task 2.2. The Virtual Stage and Puppets

Task leader: LIA, Claus S. Andersen & Claus Madsen
Participants: LIA, COGS

Work done:

The objective of this task, as defined in the Project Programme, Part 2, is to develop a software
module with three main functional requirements: 1) it must manage a vitteiavironment containing
landscape, fixed structures, props, and animated characters (autonomous agents); 2) it must provide
mechanisms allowing agents to perceive the virtual world and act on it; and 3) it must enable
execution of temporal sequences apared by the script generator, (task 2.1).

Several commercial and norrcommercial virtual environment (VE) platforms exist, and in the
beginning of the project several alternatives were considered for their suitability to serve as a
backbone in the developent of a platform for VPT. Some of the considered alternatives were Open
Community by SONY, Scalable Platform for Interactive Environments (SPLINE) by Mitsubishi, and
the Social Interaction Framework (SIF), the latter being a platform developed at DFKIhbugh by
another research group than the one involved in the PUPPET project.

It quickly become evident that, in order to be suitable for the PUPPET project, the VE platform would
have to meet several special requirements, i.e., functionalities not easilygqvided by standard VE
platforms, especially the need for support of execution of scripts, the need for recording
stories/interactions, and the need for altering such recordings; see also task 2.1, Script Generator.
Thus, the chosen platform would have tobe supported by extraordinarily good documentation, in
addition to being available as source code, to allow the PUPPET consortium to customise the platform.

On these grounds the SIF package was chosen for further consideration. Being a DFKI basetl effort
would provide the PUPPET consortium direct access to the developers, which would be valuable in
the customisation for the Virtual Puppet Theatre, VPT.

When the specification of VPT1 was finished (partly based on 11.W2.1 and documents out of COGS),
we darted designing the actual VE platform for the VPT, centred around SIF. SIF is based on the so
called EffectorMediumSensor paradigm (EMS), where agents can send actions to a “medium”, and
also subscribe to sensor information from that medium. The SIFlam relevant for VPT was a 2D

grid based world model, where agents could move around, and get information about the position of
other objects. The 2D grid medium was quite insufficient for VPT, and thus a new full 3D medium
with associated perception soppvyould have to be developed for SIF.

Somewhat late in the design process the use of SIF was abandoned, because too much design effort
went into making workarounds for limitations posed by SIF (limitations in a VPT context). Instead it
was decided to sglelop a complete VE platform, specifically designed for VPT.

The designed VPT platform, now under implementation, has three main modules:

4. Virtual Environment server. The server allows autonomous agents to log on (open to all
kinds of agents as long as the adhere to a specified protocol). The server handles all
objects, and generates sensing percepts for all associated agents. It accepts action requests
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from agents in the form of for instance movements. The server is developed in C++ for an
SGI platform.

5. Visualisation module. The virtual world is visualised for the child user as 3D computer
graphics (stereo display is an option, but it is not pursued for VPT1). The visualisation
module offers a range of viewpoint modes, where fiygrson, subjective viewsithe one
expected to be most used for VPT. Animation of agents’ internal degrees of freedom take
place in this module, in order to limit the message traffic between agents and the VE
server. Thus an agent will request a certain animation, which will thee computed and
displayed by the visualisation module. Though the visualisation was originally envisaged
to be part of the interfaces (task 2.4) it has proven to be integral to the VPT platform, and
thus more naturally is associated with task 2.2. The viisation module is developed in
C++ for an SGI platform, based on the Performer graphics library.

6. Audio module. As described in task 2.4, User Interface Functions, an audio module has
been developed, operating with the same paradigm as animations for aitsation. |.e.,
agents can request a certain (prerecorded) sound to be uttered. The audio module is
developed in C++ for an SGI platform.

The VE server is responsible for handling all communication between agents, (and avatar). This
especially includes éhgeneration of percepts for agents. In principle all senses are supported, the most
important for VPT1 being vision, audio, and tactile senses. The generation of percepts is inspired by
Benford’s spatial model of interaction. For example vision perceptseagenerated if an object falls

within an agent’s field of view. The spatial range of the various senses is modifiable. If an agent
receives a vision percept of an object, the agent simultaneously gains access to all available
information on the object. Tts includes the object identity, its position and size, various object type
descriptors (e.g., that it belongs to the category of food), and various qualifying descriptors, e.g., that
the object is angry, (if the object is an agent or avatar). Agents can access and maodify their own
descriptors and qualifiers. It is the task of the agent how it will relate this information to behaviour.

The current implementation status of the VPT platform is that agents can log on and their action
requests are processed.gants can control movement by position and velocity control, i.e., an agent
can specify a velocity vector, and it will keep moving in that direction until it specifies otherwise.
Agents also receive all the various kinds of percepts, and collisions are fted. The visualisation
module is integrated with the VE server, and the whole scenario is visualised using the chosen
viewpoint mode. The audio module is completed but not integrated with the rest of the platform (re.
task 2.4).

Communication between modules is implemented as shared memory for maximising the
communication throughput, but can be changed to network protocol (TCP/IP), should the need arise
for future VPT's.

Animation and support for recordings is still not implemented. When completed inudey 2000 the
VE platform will constitute deliverable P1.W2.2.

The decision to produce a VE platform specifically for the PUPPET project entailed a development
overhead, which has set back the delivery date of VPT1 (P1.W2.2). It is though envisaged tha th
advantages of basing VPT on a purpdaélt platform will increase as the project progresses, since the
project platform requirements were going to render the use of “standard” platforms very cumbersome.
In fact it was already foreseeable for VPT1, thattandard platforms were going to pose severe limits

on the functional specification of the VPT.

Reporting:

Various tech. specs as internal notes, Note@9A005 “VPT Platform- system overview”.

LIA, COGS, DFKI, IDAU Page 22 of 27 October 6 1999



Task 2.3: Behaviour Control for Puppets

After having analysd the requirements for puppets (autonomous agents) in the VPT, it was decided to
make a two-layer design of autonomous agents. The high level layer is concerned with behaviour
control at a high (symbolic) level, taking into account the emotions and persorality traits of the
particular puppet, and reasoning about Aeaim and long term goals. The low level layer, on the other
hand, is concerned specifically with spatial reasoning.

DFKI GmbH contributed to task 2.3 with the design and implementation of an a@hitecture for the
highlevel layer. In order to get an overview of research done in the area of high-level behaviour
control and establish links to other i3 projects and the AgentLink Network of Excellence, we
organised an International Workshop on Behawur Planning with members of the Persona and
Amusement project at the i3 Spring Days ‘99 in Sitges, Spain. Deliverable DI1.W2.3 provides a
summary of the workshop. For detailed versions of the best workshop papers, we refer to a
forthcoming Special Issué Artificial Intelligence Communications edited by Elisabeth Andre.

The workshop provided valuable insights for the realisation of the higtevel layer. Drawing upon
available agent technology, such as JAM agents, and research done in Cognitive Science, B
GmbH designed and implemented an architecture which (1) provides a declarative specification
language for defining the puppets’ behaviour and personality traits; (2) combines computational
models of personality and emotions with planning techniques; §8iismoothly integrates narration
and interaction (see Deliverable P1.W2.3). This architecture will provide the general basis for the
implementation of the puppets’ high-level behaviours in VPT1, VPT2 and VPT3. Within the
architecture, we have defined ar epertoire of basic behaviours which includes: self -motivated
behaviours, controlled physical behaviours and conversational behaviours (see also Deliverable
DI2.W1.2.3).

LIA has contributed to task 2.3 with the design of a low level agent, which is ablectarry out tasks
put to it by the high level agent. The low level agent design contains three main elements: 1) spatial
memory, 2) a control module, and 3) a motion planner.

The spatial memory is used to store information about all perceived objectseptsrare generated in
the Virtual Environment server (task 2.2) and sent to the low level agent. Each percept is used to
gradually expand (and maintain) the contents of the spatial memory. Percepts are generated by
simulated senses, the most importantgeiision, hearing, and tactile.

The control module of the low level agent handles the interface to the high level agent, i.e., it receives
task requests and controls the use of the spatial memory and the motion planner to carry out such
tasks. Example tdss include “goto nearest object of type food”, “flock with cow2”, “avoid farmer”,

etc.

The motion planner of the low level agent is in charge of planning and executing the agent’s
movements in the Virtual Environment. The motion planner is set up by tlentrol module to, e.g.,

plan a collision free path from the current position to the hay stack (assuming the agent has perceived
such a hay stack at some point in time). This path is then executed, as long as it remains a viable plan.
i.e., if another objed crosses the path and collision is eminent, the motion planner will make minor
deviations to avoid collision. An entirely new path is planned, if necessary.

Additionally, the low level agent has a self-preservation behaviour completely devoted to handling
collisions. So, if for instance the avatar runs into the agent, it will attempt to move out of the way.
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At present the low level agent is implemented to such a degree that it can receive, store and actively
use percepts to move around and avoid obstaclesThe path planner is implemented in a simple
version, allowing the agent to make trips that only involves moderate deviations from a straight line to
the target.

A first version of the high-level layer has been implemented and already tested in severaiaces.
The software package is available under

http://www.dfki.de/imedia/puppet/software/BehaviourControl.tar.gz

Task 2.4 User Interface Functions

TaskLeader COGS, Yvone Rogers & Mike Scaife
Participants: COGS, LIA, DFKI

Input from:  Task 1.3

Output to: Tasks 2.1 and 2.2 /W8

COGS Contribution

Work done:

COGS has designed and implemented a conventional twdimensional interface (2BGUI) through

close collaboration between technical and field -work/psychologist researchers which provides
conceptual navigation round the system for the child user. The child is introduced incrementally to the
various attributes of the system and the 2BUI supports this. The 2D interface adscontrols: avatar
selection, dialog (emotion) parsing, playback control, and some emotion control.

In order to aid with data collection and evaluation (WP3) we have enabled a capacity for Action/Event
logging. The action and event logging falls into twategories. First, the “play” as constructed by the
child user is stored and may be replayed and reentered for editing through appropriate use ofthe 2D
GUI and 3D-GUI. Second, human readable logs of system actions and event (of interest to the adult
useror experimenter) are generated.

This development has been linked, in an ongoing close collaboration with an agent interface designed
at DFKI. This can provide the adult user of the system with an overview of the internal states of the
currently running agnts. It also provides other useful information such as location, etc.

Reporting:

Partners have collaborated closely on this development with frequent email and severatdéeeee
meetings (COGS, DFKI, Aalborg). There have been frequentmailings and adocument itemising
specifications [VPT1SPECY29.06.30.doc]

LIA Contribution

Work done:

Under the scope of this task work done at LIA concerning interface from the child to VPT has roughly
fell into two parts:
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(1) A general assessment of childo-VPT communication bearing facilities that are or, within time,
could be made technologically available. This, and the related point, for which profiles of a etaid
VPT dialogue (from a technical point of view) a facility is well-suited, has been devoted nunoeis
considerations, including:

« preliminary investigations of stateof-the-art, close to off -theshelf readymade systems
for speech recognition, tools for their customisation, and with a single system illustrative
prototyping especially for robust key wiapotting.

« preliminary research into the use of data gloves to convey child gestures in general, and
concretely, establishment and laboratory testing of a basic ugsaput facility driven by
(simpler) user gestures and based on anthigshelf, lowpricedataglove for which a, so
to speak, genergburpose gesture driver has just been developed at our premises in other
context. Unfortunately, it turned out chgize data gloves are not-fffeshelf products.

» reflections and discussions as to the use of computer vision, its appropriateness and
technical feasibility, to mediate various input from child to VPT, such as position of
physical manipulanda or “icons” moved by the child in front of the screen, on top of a
table or elsewhere, (simple) child geswg. pointing a.o.

* considerations concerning use of a touch screen.

In conclusion, several communication bearing facilities/modalities have been addressed and examined
to various degrees. Though looking promising to various degrees, all still needrsiddstHorts to be

ready for use. Also, many seem most supportive for the script generation/authoring interface, and since
(explicit) scripting functionality is postponed (see task 2.1), so is work on these.

For the time being, further work on these more  advanced chileto-VPT interface facilities has
consequently been postponed till beyond VPT1.

(2) Concrete implementation of a chittb-VPT interface based on an ordinary (2D) computer mouse
for use by the child when in the explorative mode of VPT. That iswhen the child is exploring the
virtual world either embodied as his/her avatar or simply observing it from a controllable viewpoint.
The implemented interface then lets the child control either the (loganotion (forward, backward,
turning) of the avatar or the moving of the (free) viewpoint (full 6 degrees of freedom) with a
computer mouse.

Work done concerning interface from VPT to the child has dealt with visualisation of the virtual
world/the stage and provision of functionality to output soundstirer words: the visual and auditory
rendering of the stage.

From a (SW)design and implementation point of view it has shown natural and beneficial to consider
visualisation and auditory rendering as integrated elements of the establishment and prowisiba
virtual world itself/the stage. Hence, these points are described as integral parts of the description
hereof found under task 2.2.

To briefly mention current state:

» visualisation has been completed, with the caveat that for the time being visual dals
employed for objects (buildings, trees, animals, people, etc.) are somewhat simplistic but
more complex/natural appearing models are planned ready in a few weeks.

» auditory rendering has been completed, providing facility for objects and agents in the
virtual world to make sounds, i.e. utter precorded sound clips, the loudness of which (as
output to the child) is attenuated relative to the distance between the sound source and the
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child’s current viewpoint for observing/experiencing the virtual world A library of
relevant sound clips are being gathered.

Reporting:

Munk, Karin H., Olsen, Bent D., Data Glove Driver and Gesture Server. Technical Report,
Laboratory of Image Analysis, Aalborg University, Denmark, 1999.

Munk, Karin H., The Flow of a PlayProcess, PUPPET note, Laboratory of Image Analysis, Aalborg
University, Denmark, dec. 1998, available at:

http://www.vision.auc.dk/~khm/childplayflow.ps

Task 2.4, Resources and Task Structure
The initial estimate for COGS was for 6 person months for this task. This has been accurate.

The estimate for LIA was also 6 person moth, and this matches effort made, when including
contribution to visualisation and sound now integrated into task 2.2.

DFKI 2 month

The initial specification for the subtask has had to be extensively revised from the original novel
interface ideas due to (i) one investigator being ill for the majority of the year, (ii) a change in the way
in which we saw the interface func tions being realised for the very young child, and (iii) the
distribution of subtasks between task 2.2 and task 2.4

The task structure for year 2 will need some revision in the light of what will happen with VPT2.
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WP-3. Experimental Evaluation

WP-Leader COGS, Mike Scaife & Yvonne Rogers

Task 3.1 VPT1 — The Realistic Virtual Puppet Theatre (for4 -5 year olds)
TaskLeader COGS, Mike Scaife & Yvonne Rogers
Work done:

The evaluation phase of VPT1 has been-seheduled from months-92 to months 1216, depending

on when a prototype adequate for evaluating the learning goals comedream. The work done on

the mid-tech prototypes (Subtask 1.3.2) has proved a useful first step, however, in allowing us to
combine behavioural observations of their effeatiess, together with the baseline measures from the
fieldwork (Subtask 1.2.2) and the literature review (Subtask 1.1.1) into a set of guidelines for what we
shall be measuring using our evaluation indices. We shall be looking at VPT1 use with respect to the
following:

. Story format:

Conventional structure (e.g. Beginning, Middle, End): will we see development of more
connectedness in the story than in everyday play?

Content of Story (level of complexity - contains a plot, number of events, obstacles)— wil | this
develop with familiarity with the VPT?

. Planning:

Naturalistic studies have identified six levels of planning that groups of children use when
constructing and executing a play. Do our children make the same progression? Will the use of
external ognitive markers support a better understanding and appropriation of the different roles of
story construction?

. Decentering & Language

Will we see role-appropriate switching as in the £'vs. 3™ person for narrator versus actor or an
understanding of atives of the autonomous agents?

. Overall: Novelty and innovation

Of major concern is the ways in which the innovative tools we seek to provide are catalysts for
innovative behaviour. In this regard we shall be looking for how the forms of interaciwdyided at
the interface result in new forms of interaction with the stonstruction process.

Resources and Task structure:

The initial estimate was for 5 person months for this task. We have devoted 2 person months to school
liaison and initial video evaluations as a dryrun. We have two possible schedules for testing, one
involving repeated visits at weekly intervals by the same children and one involving multiple
experiences in a single week.

Task structure for year 1: The initial specification f  or the task seems reasonable, modulo the
sophistication of the project.

Task structure for year 2: As for year 1.
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