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Abstract 

This paper describes our experimental research on the Estonian multi-modal corpus annotation 
and the annotation scheme that focuses especially on gestures and facial expressions and their re-
lation to such communicative functions as giving feedback and managing turn-taking. The scheme 
builds on the previous work on feedback and semiotic types of signs, and has been developed in 
the Nordic cooperation project MUMIN. We describe our clustering experiments on the commu-
nicative properties of gaze and gestures, and also discuss initial inter-coder agreement of the an-
notation scheme as applied to Estonian dialogues. Challenging issues concern latent categories 
and low kappa scores, and the paper addresses these from the view-point of the annotation task in 
general.  
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1 Introduction 

Multimodal corpus collection and annotation is a research area which attracts a growing number of re-
searchers (a list of projects and initiatives can be found e.g. in Martin et al. 2004). This kind of research is 
important in order to design, develop, and evaluate more natural interactive systems, and also to gain bet-
ter understanding of human-human interaction. For comprehensive understanding of communication, it is 
necessary to take the relation between non-verbal and verbal communication into account, and active re-
search is going on concerning the types and communicative functions of various gestures and facial ex-
pressions. Investigations are useful also for cross-cultural communication studies so as to capture insights 
and observations of the means and strategies for interaction across languages, and to construct culturally 
appropriate interactive systems. Since human-computer interaction technology gets richer and applica-
tions simultaneously more complex both in terms of tasks and interaction modalities (consider e.g. ani-
mated agents and robots), it is necessary to have a better understanding of the enablements for communi-
cation and the basic mechanisms of interaction for flexible and natural interaction management. 

Large research projects on dialogue annotation (e.g. Maptask, DRI initiative, Switchboard, and recently 
AMI) and annotation tools (e.g. Annotation Graphs, Anvil, MATE) have demonstrated the complexity of 
the annotation task, and emphasized the importance of intercoder agreement in order to measure reliabil-
ity of coding. In multimodal annotation tasks, rich communication possibilities make annotator judgments 
prone to subjective views, and it is thus beneficial to look at the annotation scheme and the reasons for 
annotator (dis)agreement more closely.  

This paper reports on pilot studies concerning application of the MUMIN annotation scheme (Allwood 
et al. 2004, 2006) to Estonian dialogue data. Previously the scheme has been applied to Finnish, Danish, 
and Swedish dialogues to study feedback and turn-taking functions in gestures and facial expressions. The 
aim of the current work has been to confirm validity of the MUMIN annotation scheme as well as to take 
first steps towards creating annotated multimodal resources in Estonian.  

The paper is structured as follows. Section 2 gives a short summary of the annotation scheme, Section 
3 describes the general setup for the annotations and provides the intercoder agreement studies, and Sec-
tion 4 gives results of the clustering experiments. Finally, Section 5 discusses some challenging points an 
future research. 



2 Annotation scheme 

The annotation scheme was developed in the Nordic initiative MUMIN (http://cst.dk/mumin/), and it fo-
cuses especially on the annotation of gestures and facial expressions in multiparty dialogues. Rather than 
being based on a set of system requirements, the annotation scheme is intended as a general instrument 
for the study of gestures and facial displays in interpersonal communication. In particular, it focuses on 
the role played by multimodal expressions for feedback, turn management and sequencing, and the rele-
vant features are tagged in accordance with the semantic-pragmatic analysis of the elements, i.e. with re-
spect to their semiotic types and communicative functions. The scheme is based on the previous work on 
feedback (Clark and Schaefer 1989, Allwood et al. 1992) and it is described in more detail in Allwood et 
al. (2006). The categories are simplified from those used in McNeill (1992) and Allwood (2002), and also 
build on Peirce�s work on the semiotic types (indices, icons, symbols). The attributes are not very detailed 
since the aim is to capture significant features for interpersonal communication rather than to describe 
elements as such. The specific annotation categories used in our study are given in Table 1 (next page). 
The modifications concern mainly the naming of some semantic-pragmatic categories so as to confirm to 
a common terminology and to facilitate understanding of the concepts behind the categories. 

3 General Setup and Annotation 

3.1 Data 

We collected a small Estonian dialogue corpus to get data on multimodal multiparty dialogues. The dia-
logues are based on two collaborative tasks. In the task 1, the scenario was a planning meeting where de-
sign of a new school building takes place between an architect, a building designer, and a representative 
of the council. In the task 2, the scenario was a building inspection meeting between the architect, a pro-
ject manager, and the representative of the council. The participants were 3 students who were given a 
specific role in the scenario. Although the dialogues were based on controlled scenarios, the participants 
behaved naturally, and their non-verbal activity (hand-gestures, feedback giving etc.) can be considered 
unconscious and representative for the current purposes. Both meeting dialogues were videotaped, and 
each lasted about half an hour.  

3.2 Annotation 

Two video clips were selected for our studies. They were transcribed by native speakers and annotated by 
two annotators using the Anvil annotation tool (Kipp, 2003). The annotators did not have any previous 
experience on multimodal annotation or the coding scheme, so they first went through a short introduc-
tory course on the topic. After individual independent annotations, they were allowed to compare their 
annotations and specify a few details on the basis of the comments from each other.  

The annotators were expected to choose gestures and facial expressions for annotation only if they play 
an observable communicative function. The segments were manually aligned by considering two seg-
ments as referring to the same annotation object if they covered the same time span plus or minus 0.3 sec-
ond at the onset or at the end of the object. The annotators agreed on 6 gesture and 23 facial expression 
objects for Speaker A, 7 gesture and 13 facial objects for Speaker B, and 10 gesture and 17 facial objects 
for Speaker C. Since the other annotator did more detailed coding, about half of the potential annotation 
objects had to be discarded as they did not have a corresponding object in the other annotation.  

The percent agreement and Cohen�s kappa-scores were calculated on the annotations using the PRAM 
software1. The kappa score K=0 means that agreement is not different from chance, while K=1 means 
perfect agreement. Different scales have been proposed for assessing the significance of the kappa in be-
tween these values, and we need to be careful to interpret kappa in its context. We follow the scale pro-
posed by Rietveld and van Hout (1993), where the values 0.21�0.40 are considered as indicating fair 

                                                        
1  Program for Reliability Assessment with Multiple Coders (PRAM): 
http://www.geocities.com/skymegsoftware/pram.html  



agreement, the values 0.41�0.60 indicate moderate agreement, and values 0.61�0.80 substantial agree-
ment. The values below 0.20 indicate slight agreement whereas those above 0.81 are almost perfect. 

Gestures Shape of gesture 

Handedness Both-H both hands 

Trajectory 

Up 
Down 
Sideways 
Complex 

Semantic-pragmatic analysis 

Semiotic type 

Indexical Deictic  
Indexical Beat  
Iconic  
Symbolic 

Hand gestures 

Communicative 
function 

Feedback give backchannel  
Feedback give acknowledgement 
Feedback accept  
Feedback non-accept  
Turn managing (gain, end, hold) 

General face 

Neutral  
Smile  
Laugh  
Sulk  
Other 

Gaze 

Up 
Down 
Sideways 
Complex 

Head 

Nod (single/repeated)  
Jerk  
Move forward/backward  
Tilt (single/repeated)  
Side-turn  
Shake  
Waggle  
Other 

Semantic-pragmatic analysis 

Face and head 

Semiotic type 

Indexical Deictic  
Indexical Beat  
Iconic  
Symbolic 



 

Communicative 
function 

Feedback give backchannel  
Feedback give acknowledgement 
Feedback accept  
Feedback non-accept  
Turn managing (gain, end, hold) 

 
Table 1. Slightly modified MUMIN annotation scheme. 

The results of the inter-annotator agreement for the valid time-aligned objects are given in Tables 2 and 3. 
The tables show the agreement between the two annotators on the different categories concerning gestures 
and facial features, separately on the three different speakers. The kappa scores indicate substantial 
agreement, but since the number of annotation elements is low, the scores may be unstable. 

  
Attribute/Speaker A B C 

Handedness 0.833 0.857 0.9  
Trajectory 0.667 0.714 0.9 

Semiotic Type 0.667 0.714 0.8 
F-Give-backchannel 1 0.857 0.9 
F-Give-acknowledge 0.667 0.714 0.9 

F-accept 0.5 0.857 0.7 
Turn-gain 1 1 0.9 
Turn-end 1 0.857 0.9 
Turn-hold 1 1 1 

Table 2. Kappa scores for gestures. 
 

Attribute/Speaker A B C 
General Face 0.696 0.846 1 

Gaze 0.783 0.846 0.765 
Head 0.565 0.846 0.765 

Semiotic Type 0.609 0.769 0.765 
F-Give-backchannel 0.913 1  1 
F-Give-acknowledge 0.739 0.769 1 

F-accept 0.87 0.846 0.882 
Turn-gain 0.87 1 0.941 
Turn-end 0.87 0.615 0.882 
Turn-hold 1 (0*) 1 1 

Table 3. Kappa scores for facial features. 

4 Clustering experiments 

Using the small annotated corpus, we also performed preliminary machine-learning experiments with the 
Weka�s Expectation-Maximization algorithm to investigate if the annotated gestures and facial expres-
sions would exhibit meaningful clusters on the basis of the annotation features. We aimed at checking 
correlation between the content and gestures/facial expressions and the relation of different features de-
scribing communicative functions. Concerning the first task we did not find any significant relations, but 
the second task brought in some interesting correlations. 

As described above, annotation objects from two different annotators were aligned if and only if their 
starting and ending points did not differ by more than 0.3 second. Unaligned objects were discarded. Each 
valid time-aligned object is represented by a 12-dimensional vector, describing the annotation features, 
type of gaze, head position, attitude etc. (The identity of annotator, and the starting and ending times of 
the object are used in the PRAM calculations, but deleted from the vector for the WEKA experiments.) 



4.1 Face 

Using objects from the three speakers, our facial data consisted of 53 objects, each with 12 attributes. The 
EM algorithm produced 2 clusters: (a) 19 objects, probability 0.36 and (b) 34 objects, probability 0.64. 
Evaluation on the training data set gives log-likelihood 40.36. The results are visualized in Figure 1. Clus-
tering procedure detected correctly a change in the topic starting from the 23rd object. However, the error 
made in the second session approaches 38%. 

Due to the small number of data points, we cannot draw reliable generalizations, but the preliminary 
visual inspection of data shows that there exist a certain patterns between general facial attributes and 
gaze (Figure 2), that the speaker�s face does not stay the same for long time but instead changes very fre-
quently after small time (Figure 3), that certain head positions have particular patterns of face types (Fig-
ure 4), and that certain gaze types have certain duration patterns (Figure 5). 

 

 
Figure 1. General facial expression clusters. 

 



 
Figure 2. General facial features and gaze. 

 

 
Figure 3. Facial expressions and time duration. 



 

 
Figure 4. Facial expressions and head positions. 

 
 
 
 
 
 
 
 
 
 

 
Figure 5. Gaze and time duration. 

 



4.2 Gestures 

For the clustering on the gestures on the three speakers, our data consisted of 23 objects, each with 11 
attributes, and the EM clustering produced 2 clusters: (a) 5 objects, probability 0.23 and (b) 18 objects, 
probability 0.77. Evaluation on the training data set gives log-likelihood 37.1. Unfortunately, visual in-
spection of annotation data does not reveal any patterns, possibly due to the small number of annotation 
objects (Figure 6). 
 

 
Figure 6. General gesture clustering. 

 

4.3 Gestures, facial expressions and utterance types 

Finally, we investigated the relation between facial expressions, gestures and utterance types. The data 
consisted of 32 objects, each with 15 attributes, and the EM clustering produced 2 clusters: (a) 25 objects, 
probability 0.79 and (b) 7 objects, probability 0.21. Evaluation on the training data set gives log-
likelihood 10.4. Visual inspection of data, however, shows that utterance type does not depend from 
Handedness, which in our small data means that speaker does not associate utterance content with hand 
movements (Figure 7). It also seems that utterance type does not depend from the head position (Figure 
8), and that utterance type does not depend from the gaze either (Figure 9). 

 



 
Figure 7. Utterance type and handedness. 

 

 
Figure 8. Utterance type and head position. 



 

 
Figure 9. Utterance type and gaze. 

 

5 Discussion 

As pointed out in the beginning, the aim of the pilot study is to take first steps towards a more reliable 
understanding of the multimodal communication, and especially of the application of the selected annota-
tion scheme to different dialogue activities (interviews and meetings) and different languages. 

Due to the small data set and the nature of a pilot study, we cannot draw firm conclusions. However, 
the intercoder agreement measured by the kappa score is substantial, and it shows that the annotation 
scheme seems to be valid. On the other hand, the results also support the intuitive view that the semantic-
pragmatic categories such as the semiotic type and communicative function, are difficult to pin down into 
a shared, objective understanding. They are examples of latent categories, specific to each coder. Espe-
cially the inexperienced coders, who have to form their own mental annotation schemes according to the 
given categories, provide subjective judgments which can be rather random: interpretation of the catego-
ries has not been consolidated and shared with the others.  

However, we don�t regard this as a sign of inappropriateness of the annotation scheme, but rather, as a 
fact that all empirical corpus-based research has to be aware of: seemingly well-understood categories 
may contain latent theoretical assumptions which cause the annotators agree mainly by chance until a 
shared understanding of the meaning of the categories is learnt. As discussed by Craggs and McGee 
Wood (2004), categories may deal with subtle phenomena so that their distribution is uneven or skewed, 
and it may not be possible to acquire near normal distribution of their possible values. Nevertheless, the 
categories as such may be interesting and useful for theoretical argumentation. This seems to be the case 
with our semantic-pragmatic categories. 

Learning may also bias agreement: strong preference for one category increases the likelihood that the 
coders agree by chance and consequently, kappa score decreases. In this case, Krippendorff�s Alpha may 
be used, as it makes chance agreement independent of individual preferences. 

In the case of gestures, classification into apparently simple categories seems difficult, and calls for fur-
ther investigations. It may be that that the gestures should be described in a more detailed manner (e.g. 
using the preparation, peak, and post phases of McNeill (1992), or that their relation to communicative 
features is not appropriately captured by the features in the scheme. It can be concluded that the semiotics 



of feedback gestures is still insufficiently understood and thus, in order to code feedback gestures reliably, 
deeper study of the types, segmentation and meaning of gestures is needed. 

The effectiveness of coding schemes is especially pertinent in cross-cultural communication studies, 
and it is also useful for interdisciplinary research in speech and language technology. The need for auto-
matic annotation and data collection has been brought up by the work in machine learning, user simula-
tions, and systems evaluation so as to allow robust interaction, user and agent modeling for the purposes 
of monitoring, recording, and summarizing dialogues in technology settings and for communication in 
general. Since corpus collection is expensive in terms of time and resources, care is needed in the collec-
tion and analysis, and a good annotation schema is necessary to capture the interesting and important ob-
servations of the communication and interactive patterns. With the help of such annotated data, several 
topics can be investigated empirically, including questions like, to what extent non-verbal feedback co-
occurs with verbal expressions; in what way different non-verbal feedback signs can be combined; 
whether specific feedback gestures are typically associated with a specific function; how multimodal 
feedback, turn management and sequencing strategies are expressed in different cultural settings.  

The pilot annotations provide a good starting point for further studies on the collection and analysis of 
multimodal corpora, as well as for better understanding of communicative phenomena in different situa-
tions and different cultural settings. Although we cannot draw firm generalizations of the relation of dif-
ferent non-verbal activities in this small data set, the preliminary analysis gives us positive encourage-
ment to investigate the relation and interdependence of non-verbal gestures, facial expressions and their 
communicative functions further. We will continue the work with a larger annotated corpus. 
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