
• The method is a good starting point for unsupervised automatic 
head movement detection that can be improved upon these 
points 

• There are differences in the position of the boundaries of some 
annotations 

• The automatic method is more sensitive to small movements, as 
it only looks at the change of information gain value

Background 
• Head movements are important signals in human-human 

interaction and head gesture detection has been done quite 
successfully. 

• Most of the proposed models for head movement detection, 
however, use supervised learning methods. 

Goal 
Developing unsupervised method for head movement detection. 
At current stage we are interested in detecting the movement in 
general, not specific head movement categories (nod, shake, …).

Introduction

Future work

Current  results

• Dive deeper to the task of head movement categories 
detection, i.e., detecting head nods, head shakes, with an 
unsupervised method 

• Integrate other modalities to discover how participants show 
engagement and understanding during the interaction 

• Develop a dynamical model to predict participants’ level of 
engagement and understanding during interaction 
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An Unsupervised Method for Head Movement Detection

Methodology

Work 1: Data collection 
We are building a multimodal corpus (MUNDEX) where an 
explainer explains a board game to an explainee 
(See presentation “MUNDEX: A multimodal corpus for the study of 
the understanding of explanations” on Friday) 

Work 2: Data processing 
• We use the software OpenFace to create a spatial model of the 

head and compute the features velocity, acceleration and jerk 
• An 18-dimensional feature vector at each point of time as our 

training data 

Work 3: Algorithm design 
• Shannon entropy reflects the variance of a probability 

distribution function 
• Low entropy values mean a large variance. An interval with a 

large variance is usually the place where head movement is 
located  

• We designed an algorithm which dynamically searches a 
combination of the sub-sequences whose sum of the entropy 
can be minimized and consider those head movements
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