
Neuronal Competition Groups with Supervised 
STDP for Spike-Based Classification

NeurIPS 2024

Gaspard Goupy, Pierre Tirilly, Ioan Marius Bilasco

University of Lille, France



1.    Energy-efficient machine learning

2.    Reduce the use of supervision

Research objectives

Background

2



1.    Energy-efficient machine learning

2.    Reduce the use of supervision

Research objectives

Spiking Neural Networks (SNNs)

Background

3



1.    Energy-efficient machine learning

2.    Reduce the use of supervision

Only the output layer is trained 
with supervised learning

Research objectives

Background

4



1.    Energy-efficient machine learning

2.    Reduce the use of supervision

Research objectives

Only the output layer is trained 
with supervised learning

Limited to one pattern 
per class

Background

5



Let’s learn various patterns per class!
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Methods
The Neuronal Competition Group (NCG) architecture
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Methods
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Methods
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Results
Accuracy of NCGs trained with SOTA supervised STDP rules
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Results
Number of target weight updates
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Results
Number of target weight updates

Competition regulation is crucial for ensuring balanced competition
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Results
t-SNE plots of the learned weights
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Results

Competition regulation enables the learning of various class-specific patterns

t-SNE plots of the learned weights
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Thank you for watching!
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