


Coronavirus is now a global pandemic, thus the detection of infected 
subjects in an early, quick and cheap manner is urgent

Deep  learning  for  Covid-19 detection 
using  X-ray  images is  an  attractive  
approach, however it requires large 
labelled  datasets

To overcome this challenge, a semi-
supervised deep learning model using 
both labelled and unlabelled data is 
proposed, with the MixMatch
architecture to classify chest X-rays into 
Covid-19, pneumonia and healthy cases 

We  also introduce a semi-supervised deep 
learning boost coefficient aimed to ease 
performance comparison of semi-supervised 
architectures
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Previous work on COVID-19 detection using deep learning need large datasets and use data 
augmentation/ transfer learning to deal with scarce labelled datasets, with no literature on the usage of 
semi-supervised learning
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We evaluate the usage of MixMatch for COVID-19 detection, which proposes to minimize the following loss
function in any CNN architecture:

Where the first labelled term uses the augmented labelled dataset and the second one uses the unlabelled
augmented dataset, which is obtained using the MixUp augmentation procedure, which creates linear 
combinations of the data: 



For the unlabelled term, MixMatch measures the consistency of the model output and the pseudo-labels 
using unlabelled augmented data: 
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The pseudo-label is calculated as the average label of the model when transforming the input: 

The sharpened label has proven to improve the pseudo-label: 



To compare SSDL methods, a measurement including different aspects is important, taking into account
the proportion of unlabeled and evaluation data, through the usage of the proposed 
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Ratio of labelled and unlabelled data

Ratio of validation and labelled data

SSDL boost coefficient



The data used is openly available from Dr. Cohen’s repository for COVID-19+ cases, and a dataset of 
Chinese patients for COVID-19- cases
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We tested different unlabelled term weights, with positive gains when few labels are available of up to 
15%, using WideResnet model with data augmentation and transfer learning



Unlabeled data using MixMatch can bring up to 15% of accuracy boost with very few labels, which can be 
useful for AI systems at the beginning of an outbreak
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Heatmaps in general showed to be more semantically relevant for the semi-supervised model

The proposed semi-supervised  accuracy  boost  coefficient enables the comparison of SSDL methods in 
practical applications, along a scalability analysis with different labelled/unlabelled data sample sizes

Scalability problems for the tested MixMatch approach were revealed, with  less gain using more labels

Future work: analyzing the impact of SSDL in model robustness and uncertainty is important for medical 
applications, with additional specific transformations for radiological images
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Thank you very much
Questions?

Email: sacalderon@itcr.ac.cr


