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For adversarial training against /;-norm bounded attacks Our analysis shows: Comparison with existing methods
e We demonstrate the problem of catastrophic overfitting  Coordinate descent incurs a strong biased in generating Setting of Fast-EG-l1: a = /€ and €:,4in = 2€ on all datasets.
(CO) as a result of overtitting to sparse perturbations. sparse perturbations. Method CIFARIO (¢ = 12) CIFARI00 (¢ = 6)  ImageNetl00 (¢ = 72)
EHo AA (%)  Time(h)  AA(%) Time(h) AA (%)  Time (h)
e We propose Fast-EG-l;, an efficient and stable single-step * Model might overfit to sparse perturbations and become =~ . fuOMe0 > 23 WA 28 o o
adversarial training method without CO. vulnerable to relatively dense attacks. ATTA 16.57 0.67 33.74 0.68 _ _
AdaAT 31.84 0.88 28.64 0.84 28.62 26.96
0.6 1 Multi-step Single-step é CO, g u Stab € € c1e t N-FGSM 44.21 0.65 35.79 0.66 30.28 23.53
e AULOPGD e FGSM-RS NuAT 48.35 1.01 36.46 1.05 45.82 29.18
0.5 | = SLIDE e Fast-EG-I; ' Fast-EG-[; 50.27 0.67 38.03 0.67 46.74 22.11
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Optimization problem of [; adversarial training

® €

X based on Euclidean geometry:
o i—1 Arzg? ) Ot 8 . A+ TII s (A+a-VL/VL]2) (3) Ablation Study on ¢,,.,;, with € = 12 (CIFAR10)
with adversarial budget S = {A]][Allp <€} andp = 1. Still project A into the /;-norm budget. " €ain | € 1be 2 25e  3e
e Existing methods are based on K-hot coordinate descent e Setting: larger training budget €;,.qin > €, stepsize o = /e. Igc)lliizt(({’(}z) gzZ(S) Zggg ;g;; Zgg 22(1)(5)
A 1lgo A+ a/K - 1{i € topk(VL)}] (2) e Advantages: efficient and stable, w/o0 CO, no memory over- O https://github.com/IVRL/FastAdvL1
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with the problem of efficiency (multi-iters) and stability (CO). ead or extra hyper-parameters



