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• Minimizing the training loss → sharp local minima (left) → poor generalization
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Generalization and curvature of loss surface

• Flatter local minima (right) → better generalization [1,2,3]
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Surrogate Gap: an equivalent measure of curvature at local minima
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Sharpness-Aware Minimization (SAM)

𝑓!(𝑤)

𝑓(𝑤)

ℎ(𝑤)

[1] Foret, Pierre, et al. "Sharpness-aware minimization for efficiently improving 
generalization." arXiv preprint arXiv:2010.01412 (2020).

Vanilla Training:         min 𝑓(𝑤)

SAM:                            min 𝑓!(𝑤)



Potential Caveat of Sharpness-Aware Minimization (SAM)
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𝑓$ might disagree with sharpness, surrogate gap ℎ agrees with sharpness
(Lemma 3.1, 3.2, 3.3)



Surrogate Gap Guided Sharpness-Aware Minimization (GSAM)
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Vanilla Training:         min 𝑓(𝑤)

SAM:                            min 𝑓!(𝑤)

GSAM (ours):              min( 𝑓!(𝑤) , ℎ 𝑤 )

Minimize training 
loss

Minimize 
generalization gap
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Conclusions:

• Surrogate Gap is an equivalent measure of sharpness

• Minimize both 𝑓$ (perturbed training loss) and ℎ (sharpness)

• Gradient decomposition to avoid conflicts of multi-objective optimization

• Code available on project website (https://sites.google.com/view/gsam-iclr22)


