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Introduction
Research question: Mechanistically interpreting why some vision models are more robust to perturbations than others.

Key takeaways:

• Feature signal-to-noise (SNR) Bias: (1) Robust features (RFs) ⇐⇒ low-frequency signals (LFs) ; (2)
Non-Robust Features (NRFs) ⇐⇒ high-frequency signals (HFs) .

• Feature Robustness Modulus: Features can be categorized into robust features (RFs) or non-robust features (NRFs)
by high SNRs or low SNRs on spectra.

• Role of Feature SNRs: Models trained on higher SNR features tend to have higher robustness .

• Mechanistic interpretability: Measuring the frequency response of a model can explain its robustness.

Feature SNRs have a spectral bias
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Figure: Feature SNR Bias .
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Figure: Role of Feature SNRs in training .

Global feature marginal information contribution on spectra
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Figure: Frequency response (resnet18). 0.26 0.28 0.30 0.32 0.34 0.36
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Figure: Scalarized {ϕf(Ii)}i correlates with
adversarial perturbation.
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Figure: Model responses to label noise during
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