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Preface

Human conversational partners are able, at least to a certain extent, to detect
the speaker’s or listener’s emotional state and may attempt to respond to it
accordingly. When instead one of the interlocutors is a computer a number of
questions arise, such as the following: To what extent are dialogue systems able
to simulate such behaviors? Can we learn the mechanisms of emotional beha-
viors from observing and analyzing the behavior of human speakers? How can
emotions be automatically recognized from a user’s mimics, gestures and speech?
What possibilities does a dialogue system have to express emotions itself? And,
very importantly, would emotional system behavior be desirable at all?

Given the state of ongoing research into incorporating emotions in dialogue
systems we found it timely to organize a Tutorial and Research Workshop on
Affective Dialogue Systems (ADS 2004) at Kloster Irsee in Germany during June
14-16, 2004. After two successful ISCA Tutorial and Research Workshops on
Multimodal Dialogue Systems at the same location in 1999 and 2002, we felt
that a workshop focusing on the role of affect in dialogue would be a valuable
continuation of the workshop series.

Due to its interdisciplinary nature, the workshop attracted submissions from
researchers with very different backgrounds and from many different research
areas, working on, for example, dialogue processing, speech recognition, speech
synthesis, embodied conversational agents, computer graphics, animation, user
modelling, tutoring systems, cognitive systems, and human-computer interac-
tion. Overall, ADS 2004 embodied 23 long papers, and 12 short and demonstra-
tion papers, not only from 10 Western and Eastern European countries, but also
from Canada, Japan and the US. The papers cover the following seven topic
areas:

— emotion recognition

— affective user modelling

— affective conversational agents and dialogue simulation
— emotional databases, annotation schemes and tools

— synthesis of emotional speech and facial animation

— affective tutoring systems

— evaluation of affective dialogue systems

The main characteristic of the papers in this volume is their endeavor to
go beyond pure task-oriented approaches to dialogue processing to also address
conversational aspects as well as psychological and social concerns. For example
the volume includes a number of empirical studies that investigate in what sense
the human user could benefit from the imitation of social behaviors.

A theme that came up in a number of contributions in this volume is the
important role of emotional factors in the development of embodied conversa-
tional agents. Many authors are convinced that the integration of an affective
component can significantly enhance an agent’s believability.



VI Preface

For an agent to behave human-like, appropriate synchronization of speech,
mimics and gestures is highly important and is a major concern in research on
affective dialogue systems. But also research on the individual output compo-
nents is crucial to the advances in such systems. In this volume this is witnessed
by a number of papers, not least on emotional speech synthesis.

The work on tutoring systems presented in this volume indicates that agents
that attend to and attempt to influence the motivational state of students may
aid the learning process.

In addition to work on the expression of emotions, papers on the recognition
and interpretation of the user’s emotional state are presented in this volume.
Interestingly, the authors approach this topic from various perspectives. One
group focuses on the signal-processing level, aiming to recognize typical emo-
tional patterns from biosensors, facial expressions and speech. Another group
extends traditional work on user modelling with an affective component.

Finally, the volume includes papers on the evaluation of affective dialogue
systems. Not least on the usability side, this is an area with many open ends.

We would like to thank all authors for the effort they spent on their submissi-
ons, and the program committee — more than 30 distinguished researchers from
industry and academia — who worked very hard to tight deadlines and selected
the best contributions for the final program. We are also grateful to the invited
speakers for enriching our workshop.

In addition, we would like to express our thanks to several people who assisted
us in organizing the workshop. Torben Kruchov Madsen took care of the Web
page for uploading papers. Angela Rittinger and Brigitte Waimer-Eichenauer
provided worthwhile administrative support. A number of organizations sup-
ported ADS 2004 including ACL Sigmedia, ACL/ISCA Sigdial, Gesellschaft fiir
Informatik (GI), and ISCA. In particular, we gratefully acknowledge GI for their
valuable assistance in handling the financial matters. Last, but not least, we are
grateful to Springer-Verlag for publishing the proceedings in their LNCS /LNAI
series.

April 2004 Elisabeth André
Laila Dybkjzer

Paul Heisterkamp

Wolfgang Minker
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From Emotion to Interaction: Lessons from Real
Human-Machine-Dialogues

Anton Batliner!, Christian Hacker!, Stefan Steidl!, Elmar N6th!, and
Jiirgen Haas?

! University of Erlangen-Nuremberg, Lehrstuhl fiir Mustererkennung / Chair for
Pattern Recognition, Martensstr.3, 91058 Erlangen, F.R.G
batliner@informatik.uni-erlangen.de
2 Sympalog Voice Solutions GmbH, Karl Zuckerstr. 10, Erlangen, F.R.G.

Abstract. The monitoring of emotional user states can help to assess
the progress of human-machine-communication. If we look at specific
databases, however, we are faced with several problems: users behave
differently, even within one and the same setting, and some phenomena
are sparse; thus it is not possible to model and classify them reliably. We
exemplify these difficulties on the basis of SympaFly, a database with
dialogues between users and a fully automatic speech dialogue telephone
system for flight reservation and booking, and discuss possible remedies.

1 Introduction!

It might be fair to describe one (maybe ‘the’) basic conceptualization of using
information on emotions within automatic dialogue systems in the following way:
if we detect something like anger, let’s initiate some recovery strategy or hand
over to a human operator. If we detect something like joy, try to utilize this
information, for instance, by offering some new, good bargain. This seems to be
a realistic vision if we consider the good classification rates obtained for some
basic emotions in the laboratory. As far as we can see, however, the few studies
conducted during the last years dealing with non-acted emotions recorded in a
realistic scenario report rather a negative correlation between full-blown, proto-
typical emotions on the one hand, and frequency on the other hand; moreover,
the recognition rates for real-life speech data go down considerably, cf. [2,5,1,9].
We believe, that a way out of this dilemma is not only to collect more data but
first of all, to take into account more phenomena: the monitoring of the user’s
behavior should not only consider some basic emotions but all kind of emotional
user states, and in addition, we should look for any change in the user’s beha-
vior towards other ‘suspicious’ directions, e.g., use of meta-talk or of repetitions.

! This work was funded by the EU in the project PF-STAR (http://pfstar.itc.it/)
under grant IST-2001-37599 and by the German Federal Ministry of Education,
Science, Research and Technology (BMBF) in the SmartKom project under Grant
01 IL 905 K7. The responsibility for the contents of this study lies with the authors.
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Thus, the focus of interest has to be shifted from a subject-centered towards an
interaction-centered point of view, cf. section 6.

In this paper which is reporting work in progress, we first present SympaFly,
a fully automatic speech dialogue telephone system for flight reservation and
booking. In the first stage of this system, performance was rather poor (approx.
30% dialogue success rate); in the last stage, performance was very good (above
90% dialogue success rate). All dialogues were orthographically transliterated
and annotated as for (emotional) user states, prosodic peculiarities, dialogue
(step) success rate, and conversational peculiarities. For classification of user
states, a large prosodic feature vector was used. We will show that users employ
different strategies, and that it is really mandatory to deal with the sparse data
problem as far as emotional user states are concerned.

2 The SympaFly Database

SympaFly is a fully automatic speech dialogue telephone system for flight reser-
vation and booking. The database comprises three different stages; the methodo-
logy consisted of a rapid prototyping phase followed by optimization iterations.
Subjects were asked to call the automatic dialogue system and book one or more
flights. The caller should, for instance, book a flight from Zurich to Tiflis and
back so that the meeting there can take place at a specific time. Additional
information had to be given, e.g., frequent flyer id, credit card number, and so
on. The three evaluation stages can be characterized as follows; a more detailed
account of the system design can be found in [4]:

— The first part of the data set S1 (110 dialogues, 2291 user turns, 11581
words; 5.1 words per turn, 105 words and 20.8 turns per dialogue) are those
dialogues which were collected in the first test of the system, conducted by
an independent usability lab, built by only using the input of involved system
developers and designers, without any external evaluation whatsoever. The
performance of the system was rather poor.

— The dialogues in the second phase S2 (annotated and processed: 98 dialo-
gues, 2674 user turns, 9964 words; 3.7 words per turn, 102 words and 27.3
turns per dialogue) cover several system phases, wherein the system perfor-
mance was increased little by little, sometimes from one day to the other.
Due to this, the individual dialogues can strongly differ depending on the
system performance at a particular time. Callers were volunteers without
any connection with the usability lab.

— Finally, the third part S3 (62 dialogues, 1900 user turns, 7655 words; 4.0
words per turn, 124 words and 30.6 turns per dialogue) contains dialogues
collected through the final system, by using the same experimental setting
as for S1: same telephone channel, callers are supervised by the usability lab.
The performance of the system was now excellent.
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3 Annotations and Feature Extraction

For the annotation of holistic (emotional) user states, no pre-defined set of
labels was given; two labellers decided themselves which and how many different
user states to annotate; interlabeller correspondence is discussed in [4]. After a
first, independent run the labellers decided on a consensus labelling in a second
run. The following turn-based labels (given in italics) were used and mapped onto
these five cover classes (given recte and in boldface): positive: Joyful; neutral:
Neutral; pronounced: Emphatic; weak negative: Surprised, Ironic, strong
negative: Helpless, Panic, Touchy (i.e., irritated), Angry. Emphatic is taken
as sort of ‘basically suspicious’ — in our scenario most likely not positive, but
indicating problems; this assumption will be discussed further below.

It can be assumed that users encounting difficulties in the communication
with a system, change their way of speaking, for instance, by emphasising salient
information. In Table 12, the labels used for the annotation of such prosodic
peculiarities are given, arranged according to their presumed strength; labels
covering more than one strength level can be either the one or the other level.
(For a two-class problem, the three labels given in italics could be attributed to
the (cover) class neutral.) Laughter and syllable lengthening cannot be attributed
to one specific level of prosodic strength. More than one label can be attributed
to the same word; in such a case, for the mapping onto strength levels, the
strongest one ‘wins’. This is again a consensus labelling of two annotators. The
label set has been used in the Verbmobil- and in the SmartKom-project [2,11].

Table 1. Prosodic peculiarities, annotated word-based, and their strength

weak medium strong
pause_phrase|pause_word| pause_syllable
emphasis strong emphasis
clear_articulation hyper-articulation
lengthening_syllable
laughter

Another labeller annotated the success of a dialogue using four levels:
null (no user confirmation, no booking), full (confirmation and booking), and
two levels in between: some (maybe confirmation but no booking), and medium
(confirmation, but no ‘ideal’ booking). In addition to this global measure, we
annotate for each turn ten slots that can - but need not - be filled in each user
utterance: departure, destination, date, time, class, persons, membership (in the
frequent flyer program), number of membership, credit-card number, credit-card
validity. These slot fillers can be compared with the preceding system utterance,
and then we can decide whether a dialogue step has been successful or not.

2 ‘pause_phrase’: extra long pause between syntactic units, ‘pause_word’: pause bet-
ween words inside syntactic unit; ‘pause_syll’: pause inside word; the other labels are
self-explanatory.



