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Project Abstract 

Brain-inspired neural networks (BNN) are 
recurrent neural networks (RNNs) that instantiate 
the network topology of brains of different 
species. As suggested by the predictive coding 
framework, our brains use prior information to 
predict downstream (sensory) input. To leverage 
this process, we use a visual task with sequential 
patterns to train our model. However, BNN models 
so far has been centered into the accuracy of the 
performed task, rather than the energy efficiency 
of the model. Therefore, we aim to compare not 
only the task performance but also the energy 
efficiency of a classical RNN to a BNN using the 
predictive-coding task from figure 1. 

 

Figure 1, Predictive coding task 

 

 

Student’s Tasks Description 

During this project the student will evaluate the a 
classical RNN and a BNN model by quantifying the 
performance and energy consumption of both 
models during a predictive coding task.  

 

Technical Prerequisites 

• Familiar with machine learning concepts 
• Familiar with Python 
• Familiar with machine learning libraries 

such as Scikit-learn, Pytorch or  
TensorFlow 
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