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Semi-supervised learning (SSL)

• Context: huge amount of data 
available, but labelling the data is 
costly and time-consuming.

• Goal: using both labelled and 
unlabelled data to build predictive 
models.
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Mathematical setting
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• iid samples:

• We observe labelled data and unlabelled data:

• We want to learn

Features Labels



What we consider:

• Deep SSL: is a neural network.

• Classification task:

• Missing Completely At Random (MCAR) assumption: the label distributions 

are identical in the labeled and unlabeled dataset

It implies that the ratio unlabeled-labeled data is the same for each class.
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Classical SSL approach

• Goal: minimize the risk to learn 

• Supervised empirical risk:

• Complete-case empirical risk:
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NOT TRACTABLE

ONLY ON THE LABELED DATA



Classical SSL approach

• SSL empirical risk:

• is the regularization parameter

• Choice of : in many cases it is a surrogate of
o Entropy minimization:
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TERM ON THE LABELED DATA TERM ON THE UNLABELED DATA+



Two classical SSL methods

• Pseudo-labels:
o choose the class with the maximum predicted probability

oonly the pseudo-labels which have a maximum predicted probability larger than 
a predefined threshold are used as target:

• Fixmatch: Robustness of the model to data augmentation of the features
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SemiPy

• Open-source Python library

• Toolbox for Semi-Supervised Learning

• Including most famous SSL algorithms and datasets

• Modular library that can be adapted and extended
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Key features
• Sampler : a useful batch sampler that allows to use only one 

dataloader for both labelled and unlabelled data
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• Versatility : either using a configuration file or more in-depth 
functions to create your own workflow in a script or a Notebook
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Key features

• Configuration file usage • Notebook/script usage with built-in functions

• Access to all loss functions and sampler

• Script usage



Key features

• Customization ability:
• Use your own dataset

• Use your own model

• Easily add a new SSL method

• In configuration file: easily add 
metrics and data augmentation
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Adding metrics

Adding data augmentation



Key features

• PyTorch Lightning 
support

• GPU and multi-GPU 
support

• Debiased Semi-
Supervised Learning

Schmutz, H., Humbert, O., & 
Mattei, P. A. (ICLR 2023). 
Don't fear the unlabelled: 
safe deep semi-supervised 
learning via simple 
debiasing.

SemiPy: a simple SSL Python Library L. Boiteau, A. Gensse, Q. Oliveau, H. Schmutz, A. Sportisse, P.-A. Mattei



Perspectives

• More datasets, more algorithms, more functionalities (metrics per class)
• Beyond image datasets: text and audio data
• Beyond the MCAR assumption, when there are some popular classes
Sportisse, A., Schmutz, H., Humbert, O., Bouveyron, C., & Mattei, P. A. (ICML 2023). Are labels informative in 
semi-supervised learning? Estimating and leveraging the missing-data mechanism

• Involving the SSL community more
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https://semipy.github.io
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