
Gesturing in Alignment and Conversational Activity 

 
 

Kristiina Jokinen 
University of Helsinki 

Finland 
Kristiina.Jokinen@helsinki.fi 

 
  

Abstract 

In this paper we discuss the function and 
use of non-verbal signals in regulating 
and coordinating communication. The 
focus is especially on gestures but facial 
expressions and body posture are also in-
cluded as non-verbal means that convey 
communicative information and assist the 
interlocutors to construct mutual knowl-
edge. Non-verbal activity manifests itself 
in the synchrony and alignment between 
the interlocutors when they monitor their 
own communication and manage the in-
teraction with the others. It is studied 
both from the pragmatic-linguistic and 
the automatic signal-processing view-
points, and correlation is found between 
speech and gesturing activity. It is ex-
pected that the modelling of these signals 
contributes to our understanding of hu-
man communication but also to the de-
velopment of natural, efficient, and sym-
pathetic interactions between humans and 
computers. 

1 Introduction 

Dialogue participants construct shared under-
standing of the dialogue situation dynamically in 
the course of their interaction, and non-verbal 
communication is an important part of this kind 
of dialogue management. Non-verbal signals 
provide effective means to direct the partner’s 
attention towards the intended interpretation 
without disrupting the verbal activity, and they 
also serve social functions, creating bonds and 
shared knowledge, as well as reflecting attitudes, 
mood, and emotions of the speakers. Different 
non-verbal modalities have been actively studied, 
starting from the early work on turn-taking and 
backchannelling (e.g. their relation to prosodic 

and syntactic features as in Koiso et al. 1998) to 
the more recent studies on the importance of 
gaze in signalling the speaker's intention to take 
the turn (Vertegaal et al, 2003; Carletta 2006), 
and on the use of gestures in interaction (Bavelas 
& Chovil 2000; Kendon 2004). Also the research 
on Embodied Conversational Agents (Cassell et 
al. 2003) focuses on non-verbal aspects of com-
munication, and robotic companions have been 
developed so that they can recognize gestures 
and thus become engaged with multimodal 
communication (e.g. Bennewitz et al., 2007). 
New application areas can be found in various 
games and educational toys as well as in intercul-
tural communication studies and second lan-
guage learning (Gullberg 2008) where teachers 
can observe the learners’ gestures to assess their 
proficiency and progress of grammar.  

In this paper, we study what kind of non-
verbal strategies the speakers deploy when the 
aim is to construct shared understanding of the 
tasks and duties in communication in general. 
We focus especially on the alignment of the 
speakers’ gesturing, and point out certain kind of 
gestures which have a regulating and coordinat-
ing function in dialogues: these gestures do not 
only accompany or complement the spoken con-
tent, but rather, function as independent means 
for communication management. We look at the 
use and function of the gestures as well as their 
synchrony and alignment for enabling smooth 
speech communication.  

In our previous research, we have already de-
veloped a multimodal annotation scheme for the 
analysis of gestures, facial expressions, and body 
posture (Allwood et al. 2007), and on the basis of 
this we have also established preliminary models 
for clustering and classifying multimodal infor-
mation using the SVM algorithm (Jokinen et al. 
2008). Our method now is to combine the top-
down approach of a linguistically annotated video 
corpus with a signal-level analysis of the corpus, so 
as to coordinate and visualise the dialogue activity 



from the two view-points. This allows us to draw 
some, albeit preliminary, conclusions, about how 
dialogue synchrony is shown in the interlocutors' 
activities, and how mutual understanding is con-
structed in conversations through the interlocutor's 
joint efforts. The models can be used for the pur-
poses of designing and developing more natural 
and sympathetic interactive systems. 

The paper is structured as follows. In Section 
2 we first introduce the data and give two moti-
vating examples of communicatively important 
gesturing. In Section 3 we provide some analyses 
of the dialogue activity and synchrony observed 
in the same data through signal processing, and 
in Section 4 we discuss functions of gestures in 
dialogue management. Finally, in Section 5 we 
draw conclusions and point to further research. 

2 Examples 

The data is from the multiparty conversational 
corpus collected under the auspices of 
ATR/NICT (Jokinen & Campbell 2008). The 
corpus consists of casual conversations between 
four participants, and the technical setup for the 
collection was similar to the one described in 
Douglas et al. (2003). The data is transcribed and 
annotated with topics and dialogue activity, and a 
small part of it is also annotated with non-verbal 
information such as gesticulation and body pos-
ture. The non-verbal annotation is based on the 
MUMIN coding scheme (Allwood et al. 2007), 
developed as a general tool for the annotation of 
communicative functions of gestures, facial ex-
pressions, and body posture.  

2.1 Gestures for structuring the discourse 
Figure 1 depicts coordination of interaction by a 
clarification question and an accompanying ges-
ture. The previous speaker (second from left) had 
just explained how her friend had gone to an 
electrical shop, bought some things and returned 
to the shop to try out a massaging chair. She also 
explains the type of massage produced by the 
chair, and the speaker in the back right concludes 
that it is a healing massage, aiming to refer to the 
shared background knowledge that the friend did 
some massage on the speaker yesterday and was 
known to be interested in various types of East-
ern healing practices. The speaker in the front 
right now wants to make sure she has understood 
the concept correctly, and asks for a clarification 
do you mean this chair or ... or herself. The clari-
fication is accompanied by a gesture with the 
open hand moving up-down and emphasizing the 
phrase the chair and, after a short pause and hesi-

tation (or...or), also giving emphasis for the sec-
ond alternative herself, although less visibly. All 
the partners look at her during the first part, but 
move their heads simultaneously towards the 
original speaker during the second emphasis, in 
anticipation of a clarifying response (Figure 2).  

Kendon (2004) interprets this kind of gesture 
as a pragmatic gesture on the meta-discursive 
level, while Jokinen & Vanhasalo (2009) con-
sider them as a particular type of gestures and 
call them stand-up gestures as they can be distin-
guished from the normal flow of information 
presentation (i.e. beats) in that they direct the 
partner's attention to the relevant item in the ver-
bal presentation and thus structure the informa-
tion flow. Stand-up gestures often occur in eve-
ryday communicative situations where the 
speaker  indicates  the  start  of  a  new  topic,  a  re-
pair, clarification, or otherwise important new 
information. The name is derived from stand-up 
comedies where the gestures are frequently used 
as part of the normal gesturing repertoire to lead 
the story towards its punch-line. 

2.2 Alignment 
From the view-point of cognitive studies, the 
speaker and the hearer cooperate with each other, 

Figure 1. Gesture emphasising "do you mean this 
chair or ... or herself" 

Figure 2. Gesture and face turning to the expected 
next speaker and a response. 



and their communication is seen as an instance of 
alignment (Pickering & Garrod 2004). Linguistic 
studies exemplify alignment in different lan-
guage contexts, and concern such questions as 
how to react to the partner’s contributions, how 
to refer to particular objects in the environment, 
and how to construct shared knowledge of what 
the conversation is about (Katagiri 2005, Clark & 
Wilkes-Gibbs 1986). 

 
Figure 3. Gesture synchrony by the speakers in the 
front. 

In general, the interlocutors coordinate their 
movements in a manner that shows active coop-
eration. They align their movements in an accu-
rate manner to support their speaking or to react 
to the partner’s presentation (as e.g. nodding or 
turning their head to the speaker). However, ges-
tures also appear to function as subtle cues to 
indicate disagreement or non-acceptance, and 
they help the partners to negotiate turn-taking as 
well  as  what  will  be  part  of  the  shared  knowl-
edge Figure 3 shows snapshots of a situation 
where the speakers gesture simultaneously so as 

to indicate differences in their view-points. The 
speaker in the front left has stated that one need 
to have a doctor degree in order to be a profes-
sor, but the partners in the right disagree. Both 
move their body backwards in synchrony away 
from the speaker while uttering disagreements. 
The speaker in the back stays leaning backwards, 
but  the speaker  in  the front  comes back forward 
as the original speaker continues his talk. At this 
point she and the speaker start simultaneous ges-
turing: the speaker emphasises his statement with 
a left hand beating, while the speaker on the right 
lifts her hand up and strokes her hair as if visu-
ally contradicting the partner. Both finish their 
gestures  at  the  same  time.  They  continue  a  few  
turns before the others join the conversation and 
the topic is changed to something else. 

3 Conversational Activity 

We have studied alignment and cooperation from 
both the top-down point of view of analysing and 
annotating the dialogue data, and the bottom-up 
point of view of signal processing1. The faces of 
the participants are tracked with a standard face 
tracking algorithm giving the position of the 
faces at a very high accuracy while the body and 
the body movement are extracted automatically 
from a fixed area below the tracked faces.  

Figure 3 shows signal-level observations on 
the conversational activity with two speakers, K 
and D, in a 25 minute excerpt from the data. The 
horizontally depicted activity bars indicate which 
speaker is verbally active at a particular time, i.e. 
speaking, laughing, or backchannelling, and the 
length of the bar shows the length of the speech 
spurts. Crosses and circles mark short backchan-
nel type speech activity spurts. The vertical 
peaks show the speakers' movement as detected 
on the video: gesturing, head turns and nods, 
body leaning forward and backward. The height 
shows the relative amplitude of the movement 
within the traced area. Speaker K (the lower ver-
bal bars and light coloured activity peaks) seems 
to be the more active interlocutor concerning 
speech spurts and non-verbal activity, while 
Speaker D (the upper verbal bars and dark col-
oured activity peaks) moves considerably less, 
although his total speaking time in seconds is 
almost the same.  

As  can  be  seen,  D  has  two  long  monologue  
type speech spurts in the middle and is also fairly 
active in the beginning and end of the conversa-
                                                        
1 I would like to Stefan Scherer for the video and 

speech analysis and producing the pictures. 



tion, while K is active fairly evenly through the 
conversational excerpt. K's speech also contains 
more  short  backchannels  as  can  be  seen  in  the  
several crosses and circles on the speech bar (this 
is also supported by the top-down manual anno-
tations). The two speakers’ speech overlap, but is 
also coordinated in turn-taking (e.g. in the begin-
ning of the bottom panel at 250-6002). However, 
the speech by the other two speakers is cut off in 
the figure, so the coordination of turn taking and 
verbal activity is not fully depicted. 

The speakers’ movements are generally coor-
dinated and aligned in a similar way as verbal 
contributions. Kendon (2004) shows that ges-
tures and speech are closely linked, and that the 
gesture phrases, defined in terms of the perceptu-
ally marked preparation, stroke, and recovery 
phases of the action, are related to spoken 
phrases (intonation units). In our studies, hand 
gestures are included in the movement detection 
that also includes body and head gesturing, but it 
is still remarkable, however, that the different 
                                                        
2  The times are given in tenths of seconds, i.e. 25s 

from the start is marked as 250 in the panel. 

speakers’ overall gesturing seems to occur at ac-
curately timed positions of the conversation so 
that they do not overlap. We can conclude that in 
friendly chatty conversations like in our data, 
simultaneous movement by the speakers is not 
common, but their movements are aligned in a 
highly coordinated and cooperative manner. This 
is obviously due to the fact that simultaneous 
gesturing would equal to competition with the 
speaker in attracting the partners’ focus of atten-
tion, and would be likely to be interpreted as a 

sign of wanting to control the floor rather than 
interacting in cooperation. 

In the middle of the conversation Speaker D 
has two long turns, and we can see how both 
speakers get very active. They use a lot of gestur-
ing and body movement which shows their ac-
tive engagement in the dialogue. This is also the 
time when they disagree (Figure 3). The simulta-
neous gesturing, lasting less than 10s, occurs at 
about 1100 in the middle panel just after K’s 
moving forward at the end of her speech spurt. 
The activity may be difficult to see in the panel 
due to its short time span.  

Figure 3. Conversational speech activity of Speaker D (above) and Speaker K (below). Body and gesture movement 
by D is shown in dark vertical bars, and that by K in light coloured vertical bars. Time scale is one tenths of seconds. 



What can be nicely seen in the figure is the 
connection between speech and non-verbal body 
and gesture activity. There are clear peaks in the 
speaker's movements during their speech: typi-
cally an action with hands and/or body occurs 
within half a second after the speaker has started 
verbal contribution (e.g. at 1750 and 2400 in the 
upper panel in Figure 3). This is supported by 
statistics in Table 1: correlation coefficients for 
all four speakers (I, D, N, K) depict strong linear 
dependence between gestures (G), body activity 
(B), and speech (S). 

 
 
 
 
 
 
 
 
 
 
The speakers are less active non-verbally 

when they are listening. This suggests that the 
speaker’s movement is not related so much to 
their signalling to the partner of their wish to 
take the turn than to their planning and produc-
tion of speech (cf. also recent neuro-cognitive 
research, Rizzolatti & Craighero 2004). Follow-
ing this line of thought, we can hypothesise that 
the stopping of one’s gesturing activity may 
function as a useful turn-taking device for the 
partner: it indicates the end of speech planning 
and may thus lead the partner to anticipate the 
end of the turn. To verify this hypothesis we 
need more detailed investigations which we plan 
to conduct in the future. 

4 Gestures in dialogue management 

Much of the conversational information ex-
change relies on assumptions that are not neces-
sarily made explicit in the course of the interac-
tion. Main challenges in interaction thus lie in 
managing the conversation in a manner that al-
lows the interlocutors to specify the flow of in-
formation with respect to their communicative 
goals. Allwood et al (2007) talk about own 
communication management and interaction 
management, referring to the meta-level control 
of interaction: the speakers monitor their own 
communication and simultaneously coordinate 
the whole dialogue so as to achieve their goals 
and also pay attention to the partner’s needs.  

Non-verbal signals provide effective means to 
deal with conversation management. They pro-
vide an unobtrusive way to direct the partner’s 
attention to important elements in the speech and 
to build mutual understanding of what is going 
on in the conversation, without interrupting ver-
bal presentation (cf. examples in Figures 1– 3). 

Gesturing is related to speech and it often con-
tributes directly to the information content of the 
message. However, our examples show that ges-
tures also play an independent role in the com-
munication: they are used to structure the dia-
logue and to focus the partner’s mind on some 
particular aspect in the exchanged information. 
Conversational partners are also aware of these 
signals. They coordinate their gesturing in an 
accurate manner so that the peak of their gestur-
ing is aligned with the partners’ movement. Ges-
turing thus provides “silent” feedback to the part-
ner, and prepares them to have the right stance in 
order to interpret the forthcoming message in the 
intended way. 

Movement and gesturing seem to indicate the 
speaker's dominance over the floor. Since the 
speaker visually controls the interlocutors’ focus 
of  attention,  the  speaker  can  also  coordinate  the  
flow of information and turn-taking. Cooperative 
listeners,  on  their  part,  need  to  pay  attention  to  
the speaker and learn to read their non-verbal 
cues in order to follow what is going on in the 
dialogue, and to be ready to take their turn when 
the current speaker seems to be finishing theirs. 

5 Conclusion 

We have discussed non-verbal communication 
and its importance in coordinating interaction on 
meta-discursive level. The focus was especially 
on gesturing and its use in building the common 
ground and regulating information flow in a 
manner that does not disrupt verbal activity. The 
interlocutors need to learn to observe and cor-
rectly interpret these signals in order to cooperate 
in smooth communication. 

In an ongoing bottom-up signal analysis ap-
proach we found empirical evidence for a strong 
correlation between speech and gesturing activity 
including overall body, hand, and facial move-
ment. So far the bottom-up signal analysis has 
concerned general dialogue activity, but to pro-
vide more accurate measurements for the timing 
and synchrony of gesturing and speech, we need 
to specify them in more detail.  Some results  are  
already reported while the work continues in the 
interpretation of gestures in dialogue contexts 

 G vs. B G vs. S B  vs. S 
I 0.5836 0.6623 0.6006 
D 0.5473 0.3541 0.209 
N 0.3435 0.0595 0.2153 
K 0.3276 0.4202 0.212 

Table 1. Correlation coefficients for all four speak-
ers show strong linear dependence (values > 0.5) 



and in visualizing possible correspondences be-
tween the gestures and verbal utterances.  

Besides gestures, facial expressions and eye-
gazing are also pertinent non-verbal devices to 
convey feedback. For instance, looking at the 
conversational partner or looking away can pro-
vide indirect cues of the speaker's willingness to 
continue interaction, and gazing at particular ele-
ments in the vision field tells what the focus of 
attention is. To support our work on the timing in 
communication, we will include eye-gaze infor-
mation in the signal-level analysis, and currently 
data collection on eye-tracking is on the way.  

Another pertinent topic for future analysis is 
the use of non-verbal feedback strategies in dif-
ferent cultural contexts. The current data already 
contains interesting material as the speakers are 
of different cultural background even though all 
of them use the English language. Means for giv-
ing acknowledgment, marking topic transitions, 
expressing agreement/disagreement, labelling 
information as strange, unbelievable, or unex-
pected, can be found in each language commu-
nity, but correspondences between the different 
functions of non-verbal signals across languages 
and cultures are not straightforward mappings. 
Similarities can be found in the core meanings of 
the signals, but their usage associates with other 
aspects that crisscross the semantic-pragmatic 
space. Systematic studies and comparison con-
cerning non-verbal feedback in different cultural 
contexts can help on a practical level to under-
stand how the messages get across to the partner.  

Our method dealing with the two-level analy-
sis of dialogues can prove a valuable tool in 
these studies. It allows us to visualise differences 
in the pragmatic interpretations of the same be-
haviour, by unifying the top-level analyses with 
the same signal level data. Applications for the 
method are various language learning applica-
tions, not to mention construction of intuitive, 
sympathetic, and enjoyable computer agents. 
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