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MagiCster is concerned with the development of believable conversational interface agents 
which make use of gaze, facial expression, gesture and body posture as well as speech in a 
synchronised fashion. The project is evaluating the use of conversational agents in laboratory 
conditions to determine which aspects are important for what types of human-computer 
interactions.  The project also aims to develop and document the agent architecture and 
components to enable other research and development teams to prototype and evaluate new 
versions of the agent interface in new domains and for novel tasks. 

 

1. Introduction 
 

As people spend more and more time interacting with computers a number of questions arise 
about the design of communication interfaces. Speech is often seen as the most natural, but this 
is only part of the answer as there is evidence that it is the ability to engage in conversation, in 
particular face-to-face conversation, which allows for the most natural interactions. 
Conversation involves more than speech, and a wide variety of signals such as gaze, gesture, 
and body posture are used in natural interactions. Building speech-based interfaces which do 
not allow for these other signals will restrict the communication bandwidth and is likely to lead 
to interactions which break down easily and which are generally unsatisfactory for the user. The 
main goal of the project is thus the design of properly conversational interfaces, in particular 
those which make use of non-linguistic information. The MagiCster partners are the universities 
of Edinburgh, Bari, and Roma, the Deutches Forschungszentrum f�r K�nstliche Intelligenz 
(DFKI), the Swedish Institute of Computer Science (SICS), and AvatarMe in the UK. 
 
 

2. Objectives 
 

In recent years, a number of research projects have deployed multiple characters as a new 
information presentation style and/or as a device to provide the user with a new interaction 
experience.  It has been argued (Bates 1994) that it is a necessary requirement for the success of 
systems with embodied characters that the characters involved come across as socially 
believable individuals with their own distinct personalities and emotions. However, the term 
‘believability’ is rather vague, and subjective in the sense that it is used differently across 
disciplines and even differently across researchers belonging to the same community. We 
simply assume that believability has many facets and levels, not all of which are equally 
relevant for a given application, and set out some specific contexts in which to investigate this 
concept and test our theories through the development of different prototypes. 



Systems using embodied conversational characters often rely on settings in which the character 
addresses the user directly as if it were engaged in a face-to-face conversation with human 
beings. For example, a character may serve as a personal guide or assistant in information 
spaces, it can be a user’s personal consultant or tutor, or it may represent a virtual shop assistant 
trying to convince a customer to buy. Such settings are appropriate for a number of applications 
that rely on a particular agent-user relationship. However, other situations exist in which the 
emulation of direct character-to-user communication is not necessarily the most effective way 
to present information to a user. Many TV programs demonstrate that information can be 
conveyed in an appealing manner by multiple actors with complementary characters and role 
castings. This presentation style is used heavily in advertisement clips and 
infotainment/edutainment where information presentation is combined with entertainment. 
Studies have shown that subjects who watch news and entertainment segments on different TV 
screens rate them higher in quality than news and entertainment segments shown on just one 
TV screen (Nass, Reeves, and Leshner 1996). Such effects may be reinforced if information 
were distributed onto several characters representing different specialists. The generation of 
performances using a computer system allows us to take into account the particular information 
needs and preferences of the individual user.  

In this context, the main MagiCster objectives are: 
 
Believable animation: to develop a ’realistic’ agent which displays natural or believable 
movement.  This includes modelling not only voluntary movement (such as walking) and 
involuntary movement (blinking, and so on), but also movements which correlate with 
communicative acts (limb gestures, body posture, facial expressions).  Whereas research in 
computer animation has actively studied these different classes of human movement, it is still 
difficult to generate believable natural movements within the latter class. Our agent should 
perform conversational functions such as repair, feedback or turn-taking in a believable way, 
using verbal and non-verbal signals. Of particular concern here is the development of a 
formalism that allows us to synchronise the different information signals, rather than assume 
that a particular channel is always the dominant one. 
 
Believable multiagent interaction: to develop a multiagent system in which several embodied 
agents with different personalities and social relationships may interact to find an agreement in 
some domain or in a story-telling scenario.  While in the first case the user may interact with 
the system to set up the simulation conditions, in the second one the user is one of the actors of 
the conversation. 
 
Believable user-agent conversation: to develop an agent which can deliver information and 
advice in a contentful and contextually appropriate way. This work builds on earlier work on 
the simulation of user-system dialogues, integrated with work on animation. To increase the 
believability of the agent, we are paying particular attention to the role of affective factors in 
the dialogue dynamics.  
 
Throughout the project, various aspects of  believability have been developed and instantiated 
in different combinations, in a series of prototypes which integrate increasingly sophisticated 
aspects of each partner’s research: the following section outlines the focus at each stage in this 
series. The variety of prototypes developed allows us to evaluate the effects of different 



approaches to believability in different contexts: because the technology itself is novel, making 
these evaluation studies requires setting a new methodology. 

 
�

3. Animation 
 

2XU� ZRUN� RQ� animation� KDV� FHQWHUHG� RQ� WKH� *UHWD� V\VWHP� �3HODFKDXG�	�%LOYL� ������� ZKLFK�
KDQGOHV� ERWK� IDFLDO� DQG� IXOO�ERG\� DQLPDWLRQ�� )DFLDO� H[SUHVVLRQ� DQG� VSHHFK� DUH� WLJKWO\�
V\QFKURQL]HG� E\� XVLQJ� WKH� )HVWLYDO� VSHHFK� V\QWKHVLVHU� �%ODFN� 	� 7D\ORU�� ������ WR� SURGXFH�
WLPLQJ� LQIRUPDWLRQ�ZKLFK� UXQV� WKH� DQLPDWLRQ�� � &RPPXQLFDWLRQ� LV� FDUULHG� RXW� YLD�$30/�� DQ�
;0/�EDVHG�ODQJXDJH�ZKLFK�ZDV�GHVLJQHG�WR�KDQGOH�ODQJXDJH�DQG�DQLPDWLRQ��'H�&DUROLV�HW�DO���
������� � ,Q� WKH� IDFLDO� DQLPDWLRQV�� WKH� $30/� WDJV� FRUUHVSRQG� WR� WKH� PHDQLQJ� RI� D� JLYHQ�
FRPPXQLFDWLYH� IXQFWLRQ� DQG� WKH� WDVN� LV� WR� FRQYHUW� WKH� LQSXW�PDUNHUV� LQWR� WKH� FRUUHVSRQGLQJ�
IDFLDO�VLJQDOV���7KH�IROORZLQJ�LV�D�VLPSOH�H[DPSOH�RI�D�µVRUU\�IRU¶�DIIHFWLYH�WDJ�ZKLFK�FDUULHV�WKH�
UHOHYDQW�FRPPXQLFDWLYH�IXQFWLRQ��
�
�DIIHFWLYH�W\SH �VRUU\�IRU�!�
,
P�VRUU\�WR�WHOO�\RX�WKDW�\RXU�SURSRVDO�KDV�EHHQ�UHMHFWHG�
��DIIHFWLYH!�

 
The meaning of the tag is looked up in a library file, and as a result it is associated with a 
combination of signals; including in this case, ‘head aside’ and ‘oblique eyebrow’.  The result is 
the expression in Figure 1. 

 

 
 

Figure1. Greta with a ‘sorry-for’ expression 
�

�
$Q�LQWHUHVWLQJ�DVSHFW�RI�RXU�UHVHDUFK�LQ�WKLV�DUHD�FRQFHUQV�VLWXDWLRQV�LQ�ZKLFK�H[SUHVVLRQV�DUH�WR�
EH�FRPELQHG���,Q�VRPH�FLUFXPVWDQFHV��RI�FRXUVH��H[SUHVVLRQV��RU�DW�OHDVW�WKHLU�FRPSRQHQWV��DUH�
LQ�FRQIOLFW��DQG�LQ�WKHVH�FDVHV�ZH�DWWHPSW�WR�UHVROYH�WKH�FRQIOLFW�DQG�GLVSOD\�RQH�RI�WKH�UHOHYDQW�
SDUDPHWHUV���+RZHYHU��LQ�RWKHU�FRQWH[WV�WKH�WDUJHW�H[SUHVVLRQ�LV�D�FRPELQDWLRQ�RI�WZR�RU�PRUH�
FRPSRQHQWV��IRU�LQVWDQFH��ZH�DVVXPH�WKDW�LQ�VRPH�FLUFXPVWDQFHV�LW�LV�QHFHVVDU\�WR�FRPELQH�DQ�



H[SUHVVLRQ�RI�FRQGROHQFH��DV�LQ�)LJXUH����ZLWK�WKH�µFHUWDLQ¶�H[SUHVVLRQ���([LVWLQJ�DSSURDFKHV�WR�
WKLV� SUREOHP� W\SLFDOO\� XVH� DGGLWLYH� UXOHV�� VLPSO\� DGGLQJ� WKH� FR�RFFXUULQJ� FRPPXQLFDWLYH�
IXQFWLRQV��RU�GLVSOD\�WKH�VLJQDO�ZKLFK�LV�DVVXPHG�WR�KDYH�WKH�KLJKHVW�SULRULW\���,Q�RXU�FDVH�ZH�
HPSOR\�EHOLHI�QHWZRUNV��DV�HOVHZKHUH�LQ�WKH�SURMHFW��VHH�WKH�IXOO�GLVFXVVLRQ�RI�$YDWDU�$UHQD�LQ�
5LVW� 	� 6FKPLWW� ������ DQG� DOVR� 3HODFKDXG� 	� 3RJJL� ������� DQG� DV� D� UHVXOW� ZH� FDQ� SURGXFH�
UHODWLYHO\�QDWXUDO�PL[HG�H[SUHVVLRQV��DV�H[HPSOLILHG�LQ�)LJXUH����
�

�
�

)LJXUH����&RPELQDWLRQ�RI�µVRUU\�IRU¶�DQG�µFHUWDLQ¶�H[SUHVVLRQV�XVLQJ�EHOLHI�QHWZRUNV�
�

:H�DVVXPH�WKDW�WKH�FRPELQDWLRQ�RI�H[SUHVVLRQV�LQ�)LJXUH���ZRXOG�EH�DSSURSULDWH�LQ�XWWHULQJ�D�
VHQWHQFH�VXFK�DV�³,¶P�VRUU\�WR�WHOO�\RX�WKDW�\RX�KDYH�EHHQ�GLDJQRVHG�DV�VXIIHULQJ�IURP�D�PLOG�
IRUP�RI�ZKDW�ZH�FDOO�DQJLQD�SHFWRULV´���7R�UHSUHVHQW�WKH�QHFHVVDU\�H[SUHVVLYH�DQG�LQWRQDWLRQDO�
LQIRUPDWLRQ��ZH�HQFRGH�WKLV�LQ�$30/�DV�VKRZQ�LQ�)LJXUH����
�

��SSHHUUIIRRUUPPDDWWLLYYHH��WW\\SSHH  ��LLQQIIRRUUPP��!!����
�WKHPH�EHOLHI�UHODWLRQ �JHQ�VSHF��DIIHFW �VRUU\�IRU��FHUWDLQW\ �FHUWDLQ�!�
,
P�VRUU\�WR��HPSKDVLV�[�SLWFKDFFHQW �/SOXV+VWDU�!WHOO��HPSKDVLV!�\RX�
�ERXQGDU\�W\SH �/+��!���WKHPH!��UKHPH!WKDW�\RX�KDYH�EHHQ��HPSKDVLV�[�
SLWFKDFFHQW �+VWDU�!�GLDJQRVHG���HPSKDVLV!�DV��HPSKDVLV�[�
SLWFKDFFHQW �+VWDU�!VXIIHULQJ��HPSKDVLV!�IURP�D��HPSKDVLV�[�
SLWFKDFFHQW �+VWDU��DGMHFWLYDO �VPDOO�!PLOG��HPSKDVLV!��HPSKDVLV�[�
SLWFKDFFHQW �+VWDU�!IRUP��HPSKDVLV!�RI�ZKDW�ZH�FDOO��WRSLF�FRPPHQW�
W\SH �FRPPHQW�!�HPSKDVLV�[�SLWFKDFFHQW �+VWDU�!DQJLQD��HPSKDVLV!��HPSKDVLV�
[�SLWFKDFFHQW �+VWDU�!SHFWRULV���HPSKDVLV!��WRSLF�FRPPHQW!��ERXQGDU\�
W\SH �//��!���UKHPH!�
��SHUIRUPDWLYH!��

�
)LJXUH����$30/�H[DPSOH�VKRZLQJ�LQWRQDWLRQ�DQG�H[SUHVVLRQ�PDUNXS��

�



7KH� PDLQ� WKLQJV� WR� QRWH� LQ� )LJXUH� �� DUH� WKH� WKHPH�UKHPH� LQIRUPDWLRQ� DQG� WKH� YDULRXV�
µHPSKDVLV¶�VSHFLILFDWLRQV���7KH�H[SUHVVLYH�LQIRUPDWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�WKHPH�DV�YDOXHV�RI�
WKH� µDIIHFW¶� DQG� µFHUWDLQW\¶� DWWULEXWHV�� ZKLFK� DUH� LQWHUSUHWHG� E\� WKH� *UHWD� SOD\HU� DV� GLVFXVVHG�
DERYH��DQG�WKH�HPSKDVLV�VWDWHPHQWV�FDUU\�WKH�LQWRQDWLRQ�LQIRUPDWLRQ��
�
7KH� JHQHUDO� SRLQW� KHUH� LV� WKDW� LW� KDV� EHHQ� VKRZQ� WKDW� WKH� LQWHOOLJLELOLW\� RI� VSHHFK� DQG� VSHHFK�
SHUFHSWLRQ�E\�KHDUHUV�LPSURYH�ZKHQ�YLVXDO�VLJQDOV�DUH�FRQVLGHUHG�DV�ZHOO�DV�DXGLR��5LVEHUJ�	�
/XENHU� ������6FKZLSSHUW�	�%HQRLW� ������� �$QRWKHU� LPSRUWDQW�0DJL&VWHU� JRDO� LQ� WKLV� DUHD� LV�
WKXV�WR�FUHDWH�D�QDWXUDO�WDONLQJ�IDFH�ZLWK�OLS�UHDGDEOH�PRYHPHQWV���&15�LQ�3DGRYD�SURYLGHG�XV�
ZLWK� UHDO� GDWD� H[WUDFWHG� IURP� D� VSHDNHU� ZLWK� DQ� RSWR�HOHFWURQLF� V\VWHP� WKDW� DSSOLHV� SDVVLYH�
PDUNHUV� WR� WKH� VSHDNHU¶V� IDFH��:H� ILUVW� DSSUR[LPDWHG� WKLV�GDWD�XVLQJ� D�QHXUDO� QHWZRUN�PRGHO�
DQG�WKHQ�GHYHORSHG�D�FRPSXWDWLRQDO�PRGHO�RI�OLS�PRYHPHQWV�DQG�FRDUWLFXODWLRQ�HIIHFWV�XVLQJ�D�
ORJLVWLF� IXQFWLRQ�� 2XU� PRGHO� LV� EDVHG� RQ� VRPH� SKRQHWLF�SKRQRORJLFDO� FRQVLGHUDWLRQV� RI� WKH�
SDUDPHWHUV� GHILQLQJ� WKH� ODELDO� RULILFH�� DQG� RQ� LGHQWLILFDWLRQ� WHVWV� IRU� YLVXDO� DUWLFXODWRU\�
PRYHPHQWV���

�
 
 

4. Prototypes 
 

Three prototypes were planned during the life of the project.  The first built on work on DFKI’s 
Avatar Arena (Rist & Schmitt, 2002), in which virtual characters negotiate over meeting 
appointments on behalf of human users. The second prototype is a testbed for simulating 
emotional dialogues.  The final system is looking at the application of MagiCster technology in 
story-telling, game-playing scenarios.  As we said, each prototype is thus based on different 
aspects of believability; in the first, several agents communicate among themselves; in the 
second, a single agent communicates with the user, and in the third several agents communicate 
both among themselves and with the user. 

$YDWDU�$UHQD�
Where earlier versions of DFKI’s Avatar Arena used the Microsoft Agent toolkit to render the 
agents, the MagiCster system now uses the Greta animation system described above, to 
represent the different agents, as shown in Figure 4.  



�

�  
Figure 4. Avatar Arena: three negotiating Greta agents with a human observer. 

 
The main point here is that in the context of Avatar Arena a special focus of the MagiCster 
research interest is on a simulation of the dynamics of social relationships among affective 
characters. Our working hypothesis is that believability in this domain can be assessed by 
human observers along various dimensions, including: 
 
Domain competence; the characters need to show some understanding of the subject matter 
domain (here meeting appointments); 
Conversational skills; the characters need to adhere to the basic rules for participation in a 
group discussion/negotiation dialogue. 
Affective behaviour; the characters should display affect in compliance with both assigned 
personality traits and changes of affective states and social relationships that may occur in the 
process of a negotiation dialogue.   
 
One approach for assessing believability in negotiation dialogues is to show human observers 
several such interactions with virtual characters that differ in the degree of how well the above-
mentioned dimensions are modelled. The Avatar Arena prototype provides such a simulation 
framework in that, before a meeting appointment negotiation dialogue is generated, the user can 
chose which criteria, such as a character’s social position in the group, should be taken into 
account in the negotiation. 

 
As an underlying basis for modelling the dynamics of social relationships among avatars we 
rely on the concept of a Cognitive Configuration which can either be balanced or unbalanced 
and which has its roots in socio-physiological theories of cognitive consistency, in our case 
especially in Heider’s Balance Theory (Heider 1946, 1958)  and Festinger’s theory of cognitive 
dissonance (Festinger 1957). Heider’s Balance Theory starts from the hypothesis that a good 
deal of interpersonal behaviour and social preception is determined by simple cognitive 



configurations which are either balanced or unbalanced. Together with the hypothesis that 
people tend to avoid unbalanced configurations or cognitive dissonances, the theory makes 
predictions about how a certain person might behave in certain social situations. In Festinger’s 
approach imbalanced cognitive configurations are viewed as cognitive inconsistencies and a 
general tendency for individuals to seek consistency among their beliefs and opinions is 
assumed.  In the case of an inconsistency between attitudes or behaviours, there is a tendency to 
eliminate the dissonance. In particular, a discrepancy between an attitude and behaviour may 
cause a change in attitude so that the attitude accommodates the behaviour.  
 
While Heider’s and Festinger’s work forms the foundations of our approach to modelling 
changes in interpersonal relationships during a negotiation process, we need to combine 
concepts such as balance and dissonance with a model of interpersonal communication. 
Fortunately, moves in this direction have already been made by some psychologists, such as 
Newcomb (1953), who considers the case where a person performs a communicative act to give 
another person information about some particular subject matter. The Congruity Theory of 
Osgood and Tannenbaum (1955) has also shaped our research in this area as it addresses 
attitude changes brought about by means of communication, and augments the original balance 
concept in that it considers not only polarisation but also the intensity of relations. Generally, 
Congruity Theory makes an assertion about the impact of a message on a hearer, and we have 
attempted to model some aspects of this in the prototype; to illustrate this, Figure 5 shows how 
the ‘liking’ relationship between characters was set up in a version of Avatar Arena using 
Microsoft Agents. 

�

�

 
Figure 5. Setting the ‘liking’ relationships between the Peedy character and three other avatars. 

�

In early versions of Avatar Arena the affective states of the agents were not modelled.  In the 
MagiCster context, however, we started to integrate the dynamic belief networks developed by 
the University of Bari for modelling affective states and emotion triggering, and this feature is 
an important focus of our research, being the central aspect of the second  prototype. 
 

(PRWLRQDO�'LDORJXH�7HVWEHG�

7KLV�ZRUN�LV�EDVHG�RQ�UHVHDUFK�DW�WKH�8QLYHUVLW\�RI�%DUL�RQ�PRGHOOLQJ�FRQWH[W�DQG�SHUVRQDOLW\�
GHSHQGHQW� DFWLYDWLRQ� RI� HPRWLRQV�� 7KH� DELOLW\� WR� VLPXODWH� IHHOLQJ� RI� HPRWLRQV� DQG� WR� DGDSW�



EHKDYLRXU�DFFRUGLQJO\�LV�TXLWH�XQLYHUVDOO\�UHFRJQL]HG�DV�RQH�DVSHFW�RI�EHOLHYDELOLW\��:KLOH�WKH�
DIIHFWLYH� FRPSRQHQW� LV� SDUWLFXODUO\� LPSRUWDQW� LQ� VRPH� DSSOLFDWLRQ� GRPDLQV�� OLNH� WXWRULQJ� RU�
HQWHUWDLQPHQW�� WKHUH� LV� SUDFWLFDOO\� QR� DSSOLFDWLRQ� LQ� ZKLFK� DW� OHDVW� VRPH� HOHPHQWDU\� IRUP� RI�
DIIHFW�FDQ�EH�H[FOXGHG��3DLYD����������$IIHFW�LV�D�JHQHULF�WHUP�WKDW�LQFOXGHV�YDULRXV�DVSHFWV�RI�
µH[WUD�UDWLRQDO¶� PLQG� DQG� UHDVRQLQJ� LQ� KXPDQV�� SHUVRQDOLW\� �D� FRPELQDWLRQ� RI� YDULRXV� WUDLWV��
UHIHUV�WR�ORQJ�WHUP�IHDWXUHV��ZKLOH�HPRWLRQV�UHIHU�WR�VKRUW�WHUP�RQHV��WKH�QRWLRQ�RI�µDWWLWXGH¶�LV�
PRUH�EOXUUHG�DQG�FRQWURYHUVLDO��VHH�/LVHWWL�������IRU�D�GHWDLOHG�GLVFXVVLRQ�RI�WKHVH�WHUPV���7KH�
WKUHH� SDUDPHWHUV� DUH� FORVHO\� LQWHUUHODWHG�� VRPH� SHUVRQDOLW\� WUDLWV� LQIOXHQFH� WKH� OHYHO� RI�
HPRWLRQDO�UHDFWLRQ�WR�D�JLYHQ�HYHQW��2WKHUV�DIIHFW�WKH�FRQVHTXHQW�EHKDYLRXU��DW�D�VKDOORZ�RU�DQ�
LQQHU� OHYHO�� WKH� WHQGHQF\� WR� VKRZ� RU� WR� KLGH� DQ� HPRWLRQ�� GHFLVLRQ� SURFHVV�� RU� FRQYHUVDWLRQDO�
DWWLWXGH��WR�PHQWLRQ�D�IHZ��3LFDUG���������

�

In our affective dialogue testbed, emotion triggering is the result of a combination of several 
factors, including the physical context, the agent’s individual characteristics (such as 
personality and temperament), and the social context in which the event occurs. One cause 
alone does not, usually, activate an emotion, and it is quite widely accepted that context also 
plays a critical role in the actual expression of the emotion.  

 
We model the cognitive aspects of emotion activation: how the agent interprets a user move in 
terms of a consistent combination of beliefs and goals and which is the combination of beliefs 
and goals that triggers multiple emotions, with varying intensities. The formalism we employ in 
representing this process is that of dynamic belief networks.  By applying the theory developed 
by Oatley and Johnson-Laird (1987), we model the activation of emotions produced by the 
belief that a high-level goal will be achieved or threatened.  ‘Personality traits’ in the agent 
correspond to the assignation of weights to these high-level goals (as suggested by Carbonell; 
see for example Carbonell 1982), while ‘temperament’ is modelled as influencing the 
‘threshold’ below which emotions are not triggered, and the time decay of emotions.  The social 
context also affects emotion intensity, especially as far as ‘fortune-of-others’ emotions (Ortony 
et al, 1988) are concerned.  Event-based emotions (ibid) have also been modeled; for more 
details on the emotion simulation method, see (Carofiglio et al, in press). 
 
Affective factors influence the character behaviour in several ways: 

• at a shallow level, they are displayed in the character’s face. Fine-grained models of 
emotion expression are based on the idea that there are many more facial expressions than 
those reflecting the few ‘basic’ ones (such as joy, fear, and anger). These expressions are 
the result of a large number of ‘appraisal dimensions’, which combine dynamically to 
produce cumulative changes in the face.  The consequence is that prototypical expressions 
occur very infrequently in spontaneous interactions: natural expressions depend on the 
situational context and the inter-individual variability is very high. On the other hand, a 
given facial expression may convey several meanings at the same time: smiles and frowns 
may be employed as speech regulation signals, speech-related signals, means for signalling 
relationship, indicators for cognitive processes, and so on.  Our agent combines individual 
and multiple emotion expressions with the display of other ‘meanings’ (performatives, 
rhetorical relations, turn-taking and so on); 

• At a deeper inner level, affect influences the dialogue dynamics. The agent has several 
goals it must try to achieve during the dialogue: the priorities of these goals are a function of 



its personality, of the presumed characteristics of the user (such as age and cooperative 
attitude) and of the social context in which the conversation occurs (friendly or unfriendly, 
and suchlike).  When the agent ‘feels’ an emotion as a result of a user move, the goal 
priorities are revised: for instance, if the emotion belongs to the ‘fortune of others’ category, 
the agents activates a plan which aims to show its ‘participation’ in the user’s problems. 
Other emotions activate a different behaviour strategy, according to the positive or the 
negative effect that showing them may play on the main agent goal (to establish a 
cooperative and trusting relationship with the user). 

The domain-independent testbed integrates the various components of the dialogue simulator and 
enables us to test its behaviour in several situations.  Emotion triggering is modelled by the Mind 
module (de Rosis et al, 2003); the dialogue manager is implemented with the Trindikit (Larsson et 
al, 2000) and the system is coupled to Greta via an APML file.  A graphical interface enables the 
selection of an application domain and the setting of the simulation conditions: the user may follow 
the course of the dialogue both in natural language and with the animated agent. The user moves 
are recognized and interpreted by Mind in terms of the affective reaction they activate in the agent. 
The variation of the emotional state of the agent is displayed, in graphical form, in the interface. 
Figure 6 shows this interface with an example of dialogue in the domain of advice about eating 
disorders. 

 
 

 
 

Fig 6.  Graphical Interface of Prototype 2 (the Affective Dialogue Simulator) 



 
 

6WRU\�7HOOLQJ�
 

The final prototype is working on adapting aspects of all the MagiCster research for use in a 
story telling scenario in which, as mentioned above, agents interact both with each other and 
with the user.  We worked initially on generalising the concept of a Dialogue Manager to 
encompass not only dialogue actions, but also other types of actions.  Having an action manager 
allows agents to choose which communication channel to use in various contexts, and we 
believe that this is important both for expressing personality and mood as well as for achieving 
believability.  For instance, a character who is angry may be less inclined to communicate 
verbally and may instead opt to use only facial expressions or gestures.  In addition, some 
personality types, for instance shy persons, may be less talkative than others but may 
nevertheless have a wide communicatory repertoire using other channels. 

 
We thus adopt an agent-based approach to story telling where characters in the guise of 
artificial agents and users are the primary vehicles for conveying dramatic action and progress 
along different story arcs.   For the final prototype we will continue to enhance the Greta player, 
for example by investigating whether it is possible for several agents to share a sound device, 
thus making it possible to blend the speech output of multiple agents making squabbles, 
interruptions, rude behaviour and other dramatically interesting interactions possible.  Also, 
inspired by the new believability factors we will explore an interface based on a cartoon 
metaphor.  While agents will be animated using existing photorealistic technology, the 
presentation will be divided into dynamically changing frames, illustrating the linear 
progression of the story line. The size and style and dynamicity of the frames will be used to 
enhance and clarify the agents’ emotions and dramatic turns in the story, and we aim to 
integrate the Bari emotional model and the DFKI social model. 
 

�

5. Ongoing Work 
 

In the remaining part of the Project, we plan to complete, refine and evaluate the three 
Prototypes in several ways: 

• The University of Edinburgh’s DIPPER dialogue system architecture (Bos et al, 2003) is 
being tested as the hub to make all the prototypes more flexible and open to integration of 
new components; 

• The role of affective factors in enhancing the strength of persuasion (in Prototype 2) 
through user-tailored appeal to emotions is being studied; 

• In the final version of the conversational system the user will interact with Greta by means 
of a portable device. 

Finally, a set of evaluation studies are being performed in cooperation with the University of 
Reading in the domain of advice about healthy eating. These studies have so far involved more 



than 200 subjects: they are aimed at a comparative assessment of the effects of the Greta 
system in terms of the user’s cognitive performance (memory and persuasion) and in terms of 
subjective evaluation of the agent’s message (sincerity, credibility, easiness to follow, and so 
on) and quality (intelligence, likability, reliability, etc). Several versions of Greta are being 
used and compared with text and human videos: special attention is paid to the concept of 
consistency in the expression of the emotional state and how this affects the performance 
measures being considered. 
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