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The ability to understand social signals, is argued to be one of the most important skills for a successful life. 
These social signals are often conveyed via non-verbal cues such as body language and facial expressions.  This 
puts individuals with a disability that affects their understanding of facial expressions, such as visual 
impairments, at a significant disadvantage by hindering their social interactions.  In this project, we aim to 
address this problem by converting facial motions and expressions into sound through the technique of 
sonification (the use of audio to convey information). Through the sonification of facial signals we may assist 
disabled individuals to better understand non-verbal cues during social interactions. Furthermore, a system for 
facial sonification has other potential uses, such as providing biofeedback to individuals to increase their 
awareness of their own facial actions and behaviors.   
 
The focus of this project will be to identify relevant features of the face, including but not limited to facial 
landmarks, facial action units, and eye gaze, that convey affective information when transformed into sound. 
This requires establishing an informative mapping between the identified facial features and the parameters of 
a sonification model using an existing sonification framework.  Additionally, an evaluation strategy should be 
designed and implemented to validate the effectiveness of the sonification models.  
 
We offer this project mainly as a Master thesis but will accommodate ISY projects and Bachelor theses will a 
smaller scope. 
 
With this project, you will join with the Multimodal Behavior Processing Group (MBP) at the Center for 
Cognitive Interaction Technology (CITEC), an interdisciplinary and highly collaborative team with experts in 
fields such as machine learning, audio signal processing, medicine, and cognitive science.  At the MBP Group, 
we offer structured supervision and direct feedback. By working on this thesis, you will be supervised by 
researchers with expertise in machine learning for audio, human computer interaction, and cognitive science.  
The project will also work in close collaboration with the Ambient Intelligence Group at CITEC. 
 
Required Skills 
• Strong Python knowledge with standard scientific computing libraries (numpy, jupyter, scikit-learn, etc…) 
• Knowledge of signal processing techniques 
• Human computer interaction or other experience with user studies is beneficial 

Contact 
Dr. David Johnson 
djohnson@techfak.uni-bielefeld.de 
AG Multimodal Behavior Process Group 
Center for Cognitive Interaction Technology (CITEC) 
Bielefeld University  

Gaze

Breathing

Expression

Heart Beat Sonification 
Algorithm

Design / Tuning
EvaluationExtraction


