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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, includ-

ing how certain the system is about these conclusions or

even predictions. I believe, that prosody analysis plays a

vital role in improving incremental spoken dialogue sys-

tems’ performance, as it conveys information that other-

wise may only become clear later in the utterance.

1.1 Incremental Processing

In a modular system, an incremental module is one that

generates (partial) output while input is still ongoing

and makes these available to other modules. I have

thoroughly investigated incremental ASR which outputs

word hypotheses while recognition is still ongoing (Bau-

mann 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 recognized by the

ASR. I showed influences between optimizing timing and

change measures and derived a measure of certainty from

the different timing measures. Having assessed incre-

mental properties of ASR, I analysed methods 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 semantic inter-

pretations (Atterer et al., 2009), the evaluation of incre-

mental reference resolution (Schlangen et al., 2009), and

to n-best processing in both ASR and semantic interpreta-

tion (Baumann et al., 2009b). As part of our venture into

incremental analysis, we built a toolkit to process and vi-

sualize 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’s best to show example sys-

tems. In (Baumann, 2008) I presented a system for turn-

taking simulation, which stress-tests end-of-turn predic-

tion. Two artificial dialogue participants converse with

each other; the resulting turn-taking behaviour is similar

to human-human dialogue.

Currently, I am working on a multi-modal command-

and-control game, that exploits the timing advantages of

incremental ASR with associated hypothesis 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 deployed dialogue systems will appear

as conversational assistants in hospitals and for elderly

people, in tutoring (not only for foreign language learn-

ing, but in all areas), as characters in computer games

and as more natural user interfaces for general-purpose

personal digital assistants in smartphones.

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, intuitive behaviour becomesmore important for fu-

ture applications, as they will be less recognized as tools

but as real interlocutors. For better intuitivity, interaction

behaviour (turn-taking, and -yielding, understanding and

hinting below the content level) must be improved.

A further ingredient to better intuitivity is adaptivity.

On the linguistic side, there is entrainment that should

be followed (or deliberately broken) on all levels but can-

not simply be ignored. On the non-linguistic side, the in-

tegration of different knowledge sources (the user’s or her

peer-group’s calendar, previous e-mails, overheard con-

versations, . . . ) will lead to better understanding.

In terms of SDS design, better modelling of control

flow in the system, (no central control, but patterns for

distributed control), and theories of what is possible un-

der which architectural constraints, are needed.

3 Suggestions for Discussion

• How to learn interaction behaviour from corpora?

Most often, a range of legal interaction decisions ex-

ist. Albeit, in a corpus of recorded dialogue, all but

one decision have been blocked by the one that has

been taken. How do we learn from such noisy data?

How do we now, which decision (among an infinite

set) is best or at least good enough?

• Availability of data (and systems) for independent

result verification!

Reproducibility of results and independent verifica-

tion is standard in scientific work. Not so in com-

putational linguistics where people are happy to de-

velop different methods on different data and all

claim to have found the one correct solution.

• People are afraid of too-human machines.

When asked, people want to know whether they are

interacting with machines. At the same time, they

don’t care that traffic lights have been computer-

controlled for decades.
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