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high adversarial robustness almost 
without sacrificing clean accuracy



Batch normalization (BN) struggles to fit the mixture 
distribution of clean and adversarial training samples [1]. 

Intuition

[1] Intriguing properties of adversarial training. In ICLR 2020.
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The channel-wise BN statistics obtained by 
standard training and adversarial training, 
respectively. Each dot represents the running 
mean and variance of a channel in the BN layer. 
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Our solution: normalizer-free adversarial training (NoFrost) uses normalizer-free (NF)
networks [2] as 𝑓θ. 

We further combine other robust data augmentation methods into NoFrost to 
achieve comprehensive robustness against multiple distribution shifts: 

DeepAugment [3], Texture-debiased 
augmentation [4], etc.

[2] Characterizing signal propagation to close the performance gap in unnormalized ResNets. In ICLR, 2021.
[3] The many faces of robustness: A critical analysis of out-of-distribution generalization. In ICCV, 2021.
[4] The origins and prevalence of texture bias in convolutional neural networks. In NeurIPS, 2020.
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Results: NoFrost* achieves comprehensive robustness



Results: Replacing BN with IN doesn’t work



Results: NoFrost Leads to More Robust Model Properties



Thank You!

Our code and pretrained models are available on GitHub:

https://github.com/amazon-research/normalizer-free-robust-training

https://github.com/amazon-research/normalizer-free-robust-training

