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Bias definition in Image Classification 

Bias-aligned/biased

Bias-conflicting/unbiased

• Spurious correlations between class labels and samples;
• Shortcuts learned by models to minimize empirical risk;
• Present in most training samples (bias-aligned); 
• Absent in a small percentage (bias-conflicting); 
• A model learns these spurious correlations (instead of semantic 

attributes).
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Our hypothesis is that a Conditional Diffusion 

Model can naturally approximate the biased 

distribution of the training set.
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First we leverage a Conditional 
Diffusion Model (CDPM), to create a 
substitute of the original training set 
with a synthetic and bias-amplified 
set of images.

With this new dataset, we train a 
Bias-Amplifier, which can act as a 
plug-in for existing debiasing 
methods. 
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Our Bias Amplifier, regardless 
of the employed recipe, shows 
improvements over SOTA in all 
the explored benchmarks, 
surpassing other plug-in 
approaches employing our 
same debiasing methods.
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In Diffusing DeBias, we show:

• Diffusion Models capture biases in the training distribution.

• bias-conflicting memorization issue solved by construction using aligned synthetically 

generated images to train a bias amplifier.

• Our Bias Amplifier improves Bias Identification capabilities

• Acting as a plug-in, provides  improvements over SOTA

Conclusions and takeaways
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