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The department of Electronics and Informatics of the Vrije Universiteit Brussel is active in a wide range of 

research domains including micro electronics, digital speech and audio processing and multidimensional 

signal processing and communication. In each of the three domains, we are faced with data mining, 

modeling and classification problems. As a result, ETRO has developed a wide expertise in these domains. 

A common approach we always pursue is to learn all relevant parameters in the employed models, rather 

than manually customizing the models underlying our data. Below, we outline three such research fields. 

 
Simultaneous mining of the topology and the weights in neural networks 
 
ETRO recently developed the FD-NEAT algorithm which is a modification of the FS-NEAT (Feature 
Selective NeuroEvolution of Augmenting Topologies) and NEAT algorithms. FD-NEAT is an algorithm 
simultaneously mining the topology and the weights in complex neural networks and performs 
feature selection during the topology learning. This allows NN to be applied on problems where it is 
not clear which are the relevant features and how they interact. FD-NEAT was successfully applied in 
traditional benchmark problems, but also in a novel CAD system for lung nodule detection and in the 
assessment of fall risk from walking episodes recorded with an accelerometer. 
 
Audio visual emotion recognition 
 
Visual gesture sequences such as human activity/behavior or facial expression (emotions) tend to 
have distinct internal sub-structure and dynamics between individual ‘gestures’. The most difficult 
element of  behavior/activity and emotion analysis is the recognition model. These models interpret 
the observed sensor (visual or audio, or audio visual) patterns and recognize the activities/behavior 
or emotion performed. This is a challenging task because sensor data is noisy and the start and end 
point of an ‘activity’,’gesture’ ‘expression’ of the underlying recognition problem are not known. 
We are studying (audio) visual ‘gesture’,’activity’ ,‘expression’ recognition algorithms which can 
capture both sub-‘gesture’ patterns and dynamics between ‘gestures’, the approach we are using both 
generative models (building a probabilistic / dynamic model of each model to recognize) and 
discriminative models (learns a mapping between inputs and category labels). 
 
Causality modeling 
 
Causal models  are studied in the context of the monitoring of the degradation process of industrial 
machines.  Issues are the learning of the model's graphical structure in the absence of faithfulness, the 
reliability of the models when learned from data, the extension of dynamic Bayesian networks with 
duration variables and the choice of the model class. 
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