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1 Research Interests

My research is geared towards interaction management
in spoken dialogue systems. Specifically, I am interested
in the timing of dialogue and dialogue-related phenom-
ena, and in taming dialogue systems to respond as quickly
and in similar ways as humans. For a dialogue system to
react to a user while she is still speaking, it is necessary
for the system to run incrementally, that is, to process
the user’s utterance while it is ongoing, and to come up
with partial conclusions about what the user is saying, in-
cluding how certain the system is. I believe, that prosody
analysis plays a vital role in improving incremental spo-
ken dialogue systems’ performance, as it conveys infor-
mation that otherwise may only become clear later in the
utterance and thus allows for early disambiguation.

1.1 Incremental Processing

In a modular system, an incremental module is one that
generates (partial) output while input is still ongoing.
I have thoroughly investigated incremental ASR which
outputs word and sub-word hypotheses while recognition
is still ongoing (Baumann et al., 2009a). We developed
measures to be able to assess the incremental behaviour
of ASR. These deal with how often hypotheses change
(every change means that consuming modules have to re-
process their input) and others describe timing properties
of when words are first considered and first finally recog-
nized by the ASR. I showed influences between optimiz-
ing timing and change measures and derived a measure
of certainty from the different timing measures. Having
assessed incremental properties of ASR, I analysed meth-
ods to improve incremental behaviour by simple (and
generic) filtering approaches (Baumann et al., 2009a).

Together with my colleagues, we applied the work
on evaluation of incremental components to seman-
tic interpretations (Atterer et al., 2009; Heintze et al.,
2010), the evaluation of incremental reference resolu-
tion (Schlangen et al., 2009), and to n-best processing
in both ASR and semantic interpretation (Baumann et al.,
2009b). As part of our venture into incremental analy-
sis, we built a toolkit to process and visualize incremental
data (Malsburg et al., 2009).

1.2 Prosody Analysis

Prosodic analysis of spoken input into a dialogue system
is vital, if understanding and behaviour should depend on
more than just words. We have investigated end-of-turn
(EoT) prediction (Baumann, 2008) and end-of-utterance
(EoU) detection (Atterer et al., 2008) using rather crude
acoustic-prosodic features. While the need for EoT de-
tection is obvious, EoU detection can be important for
syntactic processing and semantic interpretation in more
complex user turns.

Recently I have come back to the topic of prosody
analysis, implementing a more phonologically sound in-
cremental model of prosodic analysis (Baumann, 2009)
that integrates with ASR output and generates word- and
syllable-relative information which should be helpful in
the NLU component of an SDS.

1.3 Incremental SDS

To show the end-to-end benefits of incrementality in spo-
ken dialogue systems, it is best to examine implemented
systems. In (Baumann, 2008), I presented a system
for turn-taking simulation, which stress-tests end-of-turn
prediction. Two artificial dialogue participants converse
with each other; the resulting turn-taking behaviour is
similar to human-human dialogue.

Recently, I have been working on a multi-modal
command-and-control game that exploits the timing ad-
vantages of incremental ASR with associated hypothe-
sis certainties over regular incremental ASR (Baumann,
2009).

1.4 Future Work

Currently in a spoken dialogue system, good timing
means “as quickly as possible”. But with quicker reason-
ing and sufficiently accurate predictive processing com-
ing up, good timing may become more specific. I would
like to further analyse gaps and pauses in dialogue (at
turn-boundaries and within turns) and find out whether
onset-timings are related (and in which way) to rhythm
patterns across speakers so that these can be taken into
account for system utterances.



2 Future of Spoken Dialogue Research

Currently deployed SDSs are mostly tailored towards in-
formation access and simple tasks. To some extent they
can be seen rather as VUIs than as full dialogue.

I believe that in the future, dialogue systems will ap-
pear as conversational assistants in many areas, such as
hospitals, for elderly people, in tutoring (not only for for-
eign language learning, but in all areas), and as more nat-
ural interfaces for general-purpose personal digital assis-
tants. Computer games make for an especially interesting
sandbox for advanced SDSs, as domains are controlled
and consequences of errors are small, while demand for
“new stuff” and enthusiastic users are plentiful.

While human-like behaviour is not needed or could
even distract in simple task-oriented systems, human-
like behaviour becomes more important for future appli-
cations, as they will be less recognized as tools but as
real interlocutors. For better intuitivity, interaction be-
haviour (turn-taking, and -yielding, understanding and
hinting below the content level) must be improved.

3 Suggestions for Discussion
• Turn-taking vs. continuous interaction: Engineers

of applied dialogue systems think of “barge-ins”
when they talk about flexibility in their sys-
tem’s turn-taking scheme. While the turn-by-turn
paradigm helps to arrange contributions to dialogue
conceptually, I believe that it is becoming a handicap
in dialogue research and development, as it barely
reflects “real” dialogue, in which people constantly
interact, give feedback about understanding, con-
sent, etc. with much of this interaction happening
on the sub-word level.

• Building truly incremental SDSs: Tightly coupled
with the previous point, I believe that only truly
incremental SDSs (which happen to be my very
research objective) can overcome the problems of
turn-by-turn processing. While mostly an engineer-
ing problem at its core, incremental SDSs allow for
plenty of interesting research opportunities.

• What to say vs. when to say it: I believe that micro-
temporal aspects of dialogue are, if not understud-
ied, too often ignored in applied research. This
is largely due to technical difficulties with the pre-
cise alignment of cut-ins, back-channels, mimics
and gesture. At the same time, I believe that there
is a huge differenc between a dialogue system ac-
knowledging (with a back-channel) at precisely the
“right” moment, or as little as 150 ms off. This
timing difficulty may account for the fact that good
back-channeling is not yet available, even though I
believe that it would have a tremendous influence on
dialogue system acceptability and efficiency.
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