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Abstract  

We have a visionary goal: to learn enough about human face-to-face interaction that we are able to create an artificial conversational 

partner that is humanlike. We take the opportunity here to present four new projects inaugurated in 2010, each adding pieces of the 

puzzle through a shared research focus: modelling interactional aspects of spoken face-to-face communication. 

 

1. Introduction 
Our group has a long-standing interest in humanlikeness 
and social signals with the visionary goal to acquire the 
knowledge necessary to build systems that interact more 
like humans do. We have a special interest in building 
computational models of human conversational behaviour 
that we evaluate in spoken dialogue systems (Edlund et al, 
2008; Hjalmarsson, 2010). A prerequisite for this is of 
course conversational data, and we are currently running 
the Spontal project that has collected 60 hours of 
synchronized audio, video, and three-dimensional motion 
capture data in unconstrained human-human 
conversations, and where annotations are underway 
(Edlund, et al., 2010). Our current research focus 
represents a significant effort, we have recently initiated 
six new externally funded projects with a focus on 
describing, modelling, detecting, interpreting and 
synthesizing interactional aspects of spoken face-to-face 
communication. These projects are a continuation of our 
group’s previous efforts in modelling and synthesizing 
turn-taking behaviour (Beskow et al, 2010). In research 
emanating from the project Vad gör tal till samtal? we 
explored prosodic cues in turn regulation (Edlund & 
Heldner, 2005). We have also investigated extralinguistic 
sounds such as short feedback sounds and breathing 
noises in turn regulation (Edlund et al, 2009b); and visual 
turn regulation cues in avatars as well as in systems for 
social interaction (Skantze & Gustafson, 2009). 
Throughout this work, three issues have received special 
attention: we stress the importance of (i) taking all 
available modalities into account (e.g. Edlund & Beskow, 
2009); (ii) utilizing the conversational behaviour of all 
interlocutors and relationships formed between them to 
detect and interpret conversational phenomena (e.g. 
Edlund et al, 2009a; Neiberg & Gustafson, 2010); and (iii) 
the special requirements on incremental speech 
technology in online conversational settings (Skantze & 
Hjalmarsson, 2010; Skantze & Schlangen, 2009). 

2. Current projects 

The following is an overview of our new projects about 
modelling humanlike conversational behaviour. 

2.1 Prosody in conversation 
The project investigates how people talking to each other 
jointly decide who should speak when, and the role of 
prosody in making these joint decisions. A detailed model 
of the prosody involved in interaction control is crucial 
both for producing appropriate conversational behaviour 
and for understanding human conversational behaviour. 

Both are required in order to reach our visionary goal, and 
represent a artificial conversational partner. One line of 
inquiry within the project is the quantitative acoustic 
analysis of prosodic features in genuine spoken 
face-to-face conversations. The project focuses on local 
intonation patterns in the immediate vicinity of 
interactional events, such as transitions from (i) speech to 
pauses; (ii) speech to gaps; and (iii) speech by one speaker 
to speech by another speaker. In addition, we analyze 
interactional phenomena occurring on a longer time scale. 
In addition, the results of the acoustic analyses are fed into 
a second line of inquiry: studies of the effects of using 
such prosodic features in a conversation. These studies 
will include listening experiments where manipulations of 
genuine conversations by means of re-synthesis are used 
as stimuli. Furthermore, there will be pragmatic 
experiments where the conversational behaviour in 
response to the use of such prosodic features in artificial 
speech is analyzed. Finally, there will be analyses of 
conversational behaviour in response to real-time 
manipulations of genuine conversations. 

2.2 The rhythm of conversation 
The project investigates how a set of rhythmic prosodic 
features contributes to the joint interaction control in 
conversations. Of particular interest is acoustic 
descriptions of features related to variations in speech rate 
and loudness, and how these are used for interactional 
purposes. Loudness is generally perceived as an important 
component in the signalling of prosodic functions such as 
prominence and boundaries (cf. Lehiste & Peterson, 
1959). This is highly unexplored and something we 
pursue in connection with rhythm as an interactional 
phenomenon. We want to find out, for example, whether 
the speech rate and loudness variations (prosodic features 
that are complementary to those studied in Prosody in 
conversation) before pauses (i.e. within-speaker silences) 
are different from those before gaps (between-speaker 
silences), or whether they display differences before 
backchannel-like utterances compared to other utterances.  

2.3 Introducing interactional phenomena in 
speech synthesis 
The project recreates human interactional vocal behaviour 
in speech synthesis in three phases. The first phase deals 
with what Ward (2000) calls conversational grunts like 
mm and mhm (Gustafson & Neiberg, 2010). We also 
include audible breathing, following Local & Kelly (1986) 
who hold breath as a strong interactional cue. These 
tokens are traditionally missing in speech synthesis. We 
remedy this by (1) annotating instances of them in the 
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Spontal corpus and other corpora, (2) synthesizing the 
missing tokens using several methods, and (3) evaluating 
the results in a series of experiments comparing 
synthesized versions with the originals as well as 
evaluating their perceived meaning and function. The 
second phase is similarly structured, but targets events 
that occur in the transitions between speech and silence 
and back –transitions that vary depending on the situation. 
We focus on three transition types: normal, hesitant and 
abrupt. In the third phase, we evaluate reactions to a 
dialogue system making use of the synthesized cues 
developed in the first two phases. In semi-automatic 
dialogue systems modelling speaking and listening as 
parallel and mutually aware processes, we use two 
scenarios to verify and validate our results: the attentive 
speaker – an interruptible virtual narrator making use of 
synthesized cues for hesitation and end-of-contribution; 
and the active listener – an information gathering system, 
aiming to encourage the user to continue speaking (cf. 
Gustafson, Heldner, & Edlund, 2008). 

2.4 Intonational variation in questions in Swedish 
The project investigates and describes phonetic variation 
of intonation in questions in spontaneous Swedish 
conversation, with an initial premise that there does not 
exist a one-to-one relationship between intonation and 
sentence type (Bolinger, 1989). The Spontal database is 
used to find a general understanding of the role of 
questions in dialogue and an explanation of why 
descriptions of question intonation has proven so difficult. 
We expect to find certain patterns of intonation that 
correlate with for example dialogue and social function. 
We will test several hypotheses from the literature. One 
example is the hypothesis that there is a larger proportion 
of final rises and high pitch in questions which are social 
in nature than in those which are information oriented. 
Our results will be analyzed within the framework of 
biological codes for universal meanings of intonation 
proposed by Gussenhoven (2002). Gussenhoven 
describes three codes: a frequency code implying that a 
raised F0 is a marker of submissiveness or 
non-assertiveness and hence question intonation; an effort 
code, in which higher F0 requires increased articulation 
effort which highlight important focal information; and a 
production code associating high pitch with phrase 
beginnings and low pitch with phrase endings.. 

3. Summary 
We have an ambitious and visionary goal for our research: 
to learn enough about human face-to-face interaction that 
we are able to create an artificial conversational partner 
that is humanlike in the sense that people interacting with 
it respond to it as they do to other humans. This visionary 
goal has been instrumental in the prioritization and 
formulation of a current research focus for our group: 
investigations of interactional aspects of spoken 
face-to-face communication. We have described four new 
externally funded projects that are representative of and 
will advance the research frontier within this common 
research focus. While these projects do not in themselves 
have either the resources or the scope to reach our 
visionary goal, they each add a piece of the puzzle, and we 
are confident that they will help identify future areas for 
research contributing towards the long-term goal.  
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