
A model trained to predict 
held-out features of 
noisy data will learn to 
denoise that data*.
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The developmental stages of bone marrow cells are obscured in the sparse 
raw data, since less than one percent of each cell's mRNA content is 
captured. A principal component regression, when optimally calibrated using 
the self-supervised loss, reveals a stem population and two terminal states.

Different median filters may be obtained by 
varying the filter's radius. Because the donut 
median filter is J-invariant, the optimal radius can 
be read off (red arrows) from the self-supervised 
loss.
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*if the noise in different feature dimensions is independent.
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Denoising Single-Cell Gene Expression Data

Self-Supervised Training
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Supervised Training
for i, batch in enumerate(data_loader): 
    noisy_images, clean_images = batch 
    output = model(noisy_images) 
    loss = loss_function(output, clean_images)

for i, batch in enumerate(data_loader): 
    noisy_images = batch 
    input, mask = masker.mask(noisy_images, i) 
    output = model(input) 
    loss = loss_function(output*mask, 
                         noisy_images*mask)
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Self-supervised denoising can be dropped into any deep learning pipeline by 
adding two lines of code.

Denoising Improves With Increasing Correlation Length
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