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Abstract. This is a pilot study of multimodal behaviours in manually
annotated comparable video recordings of Danish and Polish triadic nat-
urally occurring conversations. The data are comparable with respect to
the conversational settings, the familiarity degree, age and gender of the
participants. Furthermore, they have been annotated according to the
same annotation scheme following common coding strategies. The anal-
ysis of the annotations indicates that although the conversations in the
two languages differ in content, Danes and Poles use the same type of
head movements and with the same frequency. In both datasets the most
common facial expressions are laughter and smile, however, facial expres-
sions are much more frequent in the Polish data than in the Danish data.
Furthermore, the facial expressions in the Polish data are often used as
feedback signals to the interlocutors while the Danes use facial expres-
sion to comment their own spoken contribution. Finally, the Danes use
more frequently hand gestures than the Poles and their hand gestures
have a deictic function while the hand gestures of the Poles are iconic.
The differences in the behaviours in the two corpora can partly depend
on the language, but is also due to the type of relationship between the
participants and the content of the conversations.

Keywords: Multimodal Corpora, Multilinguality, Human-human Inter-
action.

1 Introduction

The paper presents a comparative study of multimodal behaviours in video-
recorded and manually annotated triadic human-human spontaneous conversa-
tions in Danish and Polish. The study focuses on feedback signalled by facial
expressions and head movements, and on iconic and deictic hand gestures. The
use of facial expressions and especially head movements as signals that a con-
versational participant is giving (backchannelling) and/or eliciting feedback has
been extensively studied both monolingually inter alia [1–3] and multilingually
e.g. [4–8]. The same is the case for iconic hand gestures, that is gestures which
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represent aspects of the entities mentioned in the discourse, e.g. [9–12] Most
comparative studies of feedback have studied head movements and, to a lesser
extent, facial expressions in dyadic first encounters, inter alia [4, 6–8], while
studies of iconic gestures have in many cases investigated behaviour in narra-
tives where the participants re-told the same story from a cartoon, see inter alia
[10, 12–14].

Differing from these studies, we base our work on triadic naturally occurring
conversations between people who are well-acquainted. These data are more
difficult to compare since the variation in discussed issues is much wider than in
first encounters or in narratives of common stories. However, it is also important
to investigate cultural variation between people who are well-acquainted since
familiarity influences conversational behaviours, e.g. [15].

Annotated multimodal data of people who have high familiarity degree should
be used to model re-current human-robot interactions, reflecting the fact that
communication is affected by the growing familiarity degree of the participants
[16].

The present work builds upon a preceding study [17] in which we analysed
feedback head movements in the same data. This study indicated that Danish
and Polish participants used many types of head movements to signal feedback.
The type of non-verbal behaviour in the two groups was the same. Furthermore,
there were also similarity in the type of feedback spoken expressions. However,
Polish participants in these data express more often feedback multimodally, that
is through both modalities, and they use significantly more repeated multimodal
feedback expressions than the Danish participants. Moreover, the data showed
that there are significantly more repeated head movements and speech tokens in
the Polish conversations than in the Danish ones.

In the present work, we extend the preceding study which analysed exclu-
sively feedback head gestures, by including all types of head movements, as well
as facial expressions and hand gestures. We expect that feedback facial expres-
sions and iconic gestures in the data will strongly depend on the content of the
conversations, but we also expect that there will be many mirroring facial ex-
pressions and iconic gestures due to the fact that the conversational participants
know each other very well.

The paper is organised as follows. We start presenting related studies in sec-
tion 2 and describing the corpora and their annotations in section 3. Then, in
section 4 we account for the multimodal behaviours in the two corpora and we
discuss similarities and dissimilarities in the data 5. Finally in section 6, we
conclude and present future work.

2 Related Studies

There is agreement in research that especially head nods, head shakes and smiles
are common feedback signals which occur both unimodally and multimodally,
see inter alia [1, 7, 18]. Furthermore, researchers have found differences in the
way people express feedback multimodally in different cultures. For example, [4]
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compares the occurrences of feedback head nods in dialogues between Japanese
and Americans and finds that the Japanese nod with higher average frequency of
the Americans. Rehm et al. [6, 19] have investigated the occurrences of feedback
behaviour of German and Japanese speakers in first encounters, and conclude
that German speakers gesture more frequently than Japanese speakers. Further-
more, the amplitude and speed of the Germans’ gestures are higher than those
of the Japanese participants. [7] have analysed cultural differences in first en-
counters between Swedish and Chinese speakers, and found that the Chinese use
more laughter, gaze around, gaze sideways and covering their mouth with their
hands. However, head movements and tilts only occur in the Swedish conver-
sations and both Chinese and Swedish participants give more gestural feedback
when they speak English in intercultural interaction with each other than when
they communicate in their mother language.

[8] compare feedback head nods and shake in first encounters in three Nordic
languages, Danish, Finnish and Swedish and feedback speech expressions in Dan-
ish and Swedish. The results of the comparison show that the most frequent feed-
back head movement is nod in all languages. However, the Danish participants
use down-nods more frequently than the Finnish and Swedish subjects, while
the Swedish participants use up-nods more frequently than Finnish and Danish.
Finns use more often single nods than repeated nods, differing from Swedes and
Danes. The differences in the frequency of different types of nods in the three
datasets are interesting because Nordic countries are not only geographically
near, but are also very similar culturally. Finally, the comparison of feedback
spoken expressions in the Danish and Swedish first encounters indicates that
Swedes and Danes use common feedback words such as yes and no expressions
with similar frequency.

Navarretta and Paggio [15] compare feedback head movements and facial ex-
pressions in Danish conversations where the participants did not know each other
and in conversations where the participants were well acquainted. The results
indicate that familiarity degree seems to affect the frequency of feedback signals
so that subjects who are familiar with one another move their heads more than
people who do not know each other: this effect seems parallel to the increased
flow of speech in relation to familiarity that has been observed in the literature
[16].

In this study we compare feedback head movements and facial expressions in
naturally occurring corpora in Danish and Polish.

3 The Data

The Danish data consists of two conversations that are part of the MOVIN
database collected by Conversational Analysis researchers at Southern Danish
University [20]. The participants are all Danish native speakers and talk freely
while they drink and eat. The three participants were sitting in an half circle
around a table in a private home and were filmed by one video-camera. The con-
versations were then orthographically transcribed and multimodally annotated
as part of the Danish CLARIN project [21, 22].
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The Polish conversation was collected, transcribed and annotated under the
European CLARA project. The three Polish participants are all native speakers
and were also recorded by two cameras at a private home, while sitting around
a table, eating, drinking and talking freely. All the participants were aware that
they were video-taped, but the recording equipment was well incorporated in
the space in order to obtain as natural data as possible.

The setting, the degree of familiarity of the participants, their number and
age are similar in the two corpora. It must,however, be noted that the content
of the conversations differs, since they were naturally occurring. Finally, our
data are also comparable because they were transcribed according to the same
principles and were multimodally annotated according to the same annotation
scheme [23]. This scheme describes the shape and function of body behaviours
with independent attribute and value pairs, and allows the annotators to link
body behaviours to speech if they judge that speech and body behaviours are
semantically or pragmatically related. The annotations, which are relevant to this
study, concern speech, head movements, facial expressions, and hand gestures.

Speech was orthographically transcribed at the word level. The transcriptions
were performed by native speakers in Praat [24]. Speech tokens were time aligned.
The annotations comprise both lexical and non-lexical words such as hm and
mm. Multimodal behaviours were annotated in the ANVIL tool [25].

The annotations of the shape of the body behaviours that are used in these
study are in Table 3. The relevant features for head movements are information

Table 1. Shape Features of Body Behaviours

Attribute Value

HeadMovement Nod, Jerk, HeadForward,
HeadBackward,Tilt, SideTurn,
Shake, Waggle, HeadOther

HeadRepetition Single, Repeated

General face Smile, Laugh, Scowl, FaceOther

Handedness SingleHand, BothHands
Hand-Repetition Single, Repeated
Fingers IndexExtended, ThumbExtended,

AllFingersExtended,FingersOther

about the type of movement and repetitiveness of the moment. For facial expres-
sion we have only included general features describing the face while for hand
gestures we have considered features describing handedness, the shape of fingers
and repetitiveness of the movement. In this paper, we also use the annotations
indicating whether the behaviours have a feedback function. In particular we
distinguish between feedback giving (backchannelling), feedback eliciting and
selffeedback (see [3, 23] for more details on the annotation of feedback in MU-
MIN). We also use the semiotic characteristics of hand gestures. The annotation
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of semiotic types builds upon the types proposed by [26]. The types relevant
to this study are the following: indexical gestures which have a real and di-
rect connection with the objects they denote and comprise deictic (pointing)
and non-deictic gestures, e.g. beats and displays; iconic gestures, also known as
emblems or illustrators, which denote their objects by similarity, and symbolic
gestures which are established by means of an arbitrary conventional relation.

Inter-coder agreement experiments on the Danish annotations measured in
terms of Cohen’s kappa [27] resulted in agreement features between 0.7 and 0.9
depending on the annotations [21]. The annotations used in this study comprise
over 3000 words and 1000 body behaviours in each language.

4 Comparison of the Data

This section contains an analysis of the speech tokens and body behaviours
annotated in the two corpora. In table 4 the frequencies per second of the various
behaviours in the two datasets are given. The frequency of speech tokens in the

Table 2. Behaviour type per second

Behaviour Danish Polish

Speech 3.86 4.14
All Head 0.9 0.93
Feedback Head 0.56 0.59
Face 0.06 0.14
Hand 0.34 0.21
All 1.3 1.28

Danish data is 3.86 per second, while it is 4.14 per second in the Polish data. The
frequency of body behaviours is 1.3 in the Danish data and 1.28 in the Polish
data.

In each conversation, there is one participant who talks more than the other
two participants, but the Danish data are more balanced with respect to speech
token production than the Polish where one participant speaks much more than
the two others.

The most frequent body behaviour in both datasets are head movements and
their frequency (0.9 head movements per second in the Danish data vs. 0.93 head
movements per second in the Polish data) is similar. The frequency of feedback
head movements in the two datasets is also similar (0.56 per second in the Danish
data and 0.59 in the Polish data) and the types of feedback head movements
produced in the two datasets are the same. However, the Poles use significantly
more repeated head movements and feedback spoken expressions than the Danes
as reported in [17].

The majority of facial expressions in both languages are coded as smiles and
laughs. Smile and laughs are equally frequent in the Danish data and most of
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them are coded as selffeedback. In the Polish data, the most common facial
expression is laugh and two thirds of the laugh and smile occurrences signal
feedback give. Furthermore, facial expressions are much more frequent in the
Polish corpus than in the Danish one: the frequency of facial expressions in
Polish is 0.14 per second while it is 0.06 in the Danish data.

The analysis of the data also shows that there are more co-occurrences of
smile and laugh (overlapping occurrences of the behaviours between at least two
participants) than in the Danish data.

Different is the situation for hand gestures. The Danish participants gesture
more often than the Polish participants (0.34 hand gestures per second in the
Danish data vs. 0.21 hand gestures per second in the Polish data). The most
common hand gesture type (over two third of the occurrences) in the Polish data
is iconic, while in the Danish data it is deictic (90 % of the gesture occurrences).
The iconic gestures in the Polish data are often repeated more times, and in
some cases the participants repeat each other gestures.

5 Discussion

The analysis of the behaviours annotated in the triadic Danish and Polish con-
versations indicate that the Poles utter more speech tokens per second than the
Danes. The average length of the speech tokens in the two languages should be
investigated in future. The data also indicates that in all conversations there is
a subject who talks more than the two others, but the Danish data is more bal-
anced than the Polish data under this respect. The frequency of body behaviours
per second in the two languages is exactly the same, thus the ratio gesture per
speech token is 0.34 in Danish and 0.31 in Polish. Whether these figures reflect
a characteristics of the two languages should be investigated further.

Although the conversations have different content, the type and frequency of
head movements in the two languages is similar. The Poles, however, use signifi-
cantly more repeated feedback head movements and spoken expressions in these
data [17]. Future studies should investigate whether the frequency of repeating
feedback signals is a Polish characteristics or it is specific for these data. Navar-
retta and Paggio [15] compared the triadic conversations used in this study and
the dyadic DK-CLARIN conversations with Danish dyadic first encounters and
find out that the triadic DK-CLARIN data contained most feedback head move-
ments and least feedback facial expressions. Thus the frequency of feedback head
movements ins Danish seems to be influenced by the number of subjects involved
in the conversations and their degree of familiarity. It should be investigated in
future whether this is also the case in Polish, but we found interesting that the
frequency and type of head movements in general and feedback head movements
are so similar in the two datasets.

Facial expressions are more common in the Polish data than in the Danish
data, and the Polish participants laugh much more than the Danish subjects.
This is certainly due to the content of the conversations, but it might also depend
on the relationship between the participants. In the two Danish conversations
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the participants are family members and belong to different generations: two of
the participants have approximately the same age while the third one is much
older. The Polish participants, on the other hand, have the same age being old
schoolmates.

The facial expressions in the Danish data are often produced by the speaker
as comments to her own spoken contribution, while the facial expressions in the
Polish conversation signal feedback giving and/or eliciting and they are often
overlapping with the same behaviour of the addressees. This is not so surprising
since laughter, which is the most frequent facial behaviour, is often a collective
activity. However, the synchronic facial expressions also include smiles, thus
they might indicate that the participants are aligning to each other, see inter
alia [28, 29].

The Danes use more hand gestures than the Poles, furthermore deictic hand
gestures are most common in the Danish data while iconic gestures are more
common in the Polish data. Furthermore, the Polish participants reproduce their
own and the other participants’ iconic gestures, which seems to confirm that they
are in synchrony. In future, we should investigate whether there is also synchrony
in speech and head movements.

6 Conclusion

In this paper, we have presented a pilot comparative study of multimodal body
behaviours in two small corpora of annotated video-recordings of Danish and
Polish triadic naturally occurring conversations. The data in the two languages
are comparable because the conversational settings are similar as well as the
age and degree of familiarity of the participants. They are also comparable be-
cause the data have been manually annotated according to the same annotation
scheme and using the same annotation tools. Differing from most other multi-
lingual comparable corpora, our data record friends or family members talking
at their private homes. While these data are natural and reflect natural con-
versations, they are problematic with respect to the content which varies from
conversation to conversation. Thus, they are more difficult to compare than map-
task dialogues, narratives of pre-defined stimuli and first encounters interactions
which have often been used in comparative multimodal studies.

Since the participants in the conversations in the current study are well ac-
quainted, these data can be valuable for modelling re-current human-robot in-
teractions behaviours of robot or software agent. These models should reflect
the fact that communication is affected by the growing familiarity degree of the
participants [16].

The analysis of data indicates that the frequency of speech tokens is higher
in the Danish than in the Polish corpus, while the frequency of body behaviours
per second is similar in the two datasets. However there are both differences and
similarities in the occurrences of the various types of behaviours. The frequency
and types of head movements as well as their use is similar even though the
content of the conversations is different. This confirms a preceding study [17]
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which also indicated that the Poles use more repeated multimodal feedback
expressions than the Danes.

The Danes use less facial expressions than the Poles in these data and they
laugh less. Furthermore they mostly smile and laugh commenting their own spo-
ken contribution, while the Poles laugh and smile giving and eliciting feedback.
In these cases, their facial expression is the same as that of their interlocutors.

The Danes move much more the hands than the Poles. The most common
hand gestures in the Danish data are deictic, while the most common gestures
in the Polish corpus are iconic. Also in the case of hand gestures the Poles
repeat more often their own gestures and those of their interlocutors. These
kinds of overlapping behaviours are considered to indicate synchrony between the
conversants, see i.a. [28, 29]. The differences in the type and frequency of facial
behaviours and hand gestures in the two datasets can depend on the specific
content of the conversations and on the type of relation between the participants
in the Danish and Polish data. However, they can also be idiosyncratic to these
data or partially depend on the types of language. Thus these aspects should be
investigated in larger datasets and in more types of conversation.
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