OARE
R

3 ""'NEURAL INFORMATION
5% . PROCESSING SYSTEMS
[) 0%

L]

AugMax Adversarial Composition of Random
Augmentations for Robust Training

- g | | AR ZZ 7 N S
Haotao Wang ChaoweliXiag3 Jean Kossatfi ZhidingY(? Anima Anandkumdr* Zhangyang Wang

lUniversity of Texas at AusttiNVIDIAZArizona State Universit§California Institute of Technology

UTEXAS <X NVIDIA.



ROG 3208

‘e ®4° 0
;3,. NEURAL INFORMATION
#%5., PROCESSING SYSTEMS

NQY
.
...

Problem Setting: Robust Training
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Train on clean images

Evaluate robustness against unseen
natural corruptions (e.g., ImageNe€t[1])

TEXAS @2 nVI DIA® [1] HendrycksD. andDietterich T. Benchmarking neural network robustness to common corruptions and perturbaizirf2019.
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Motivation: Unification between Diversity and Hardness
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(b) AugMix [1] (c) PGD Attack[2] (d) AugMax (Ours)
(Diversity) (Hardness) (Diversity & Hardness)

Figure 1: Baturesof augmented images fed to the network during training. Different colors represent images of ditftasses.

(a) Standard

U Previousmethods:Leverage either diversity or hardness to improve robustness.
U AugMax Unify diversity and hardness in a single framework.

[1] HendrycksD. et alAugMix A simple data processing method to improve robustness and uncert#iitiR2020.
TEXAS «2 n"l DIA® [2] Madry, A. et al. Towards deep learning models resistant to adversarial att@tk2018.
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Overall Framework &fugMax
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TEXAS @2 n‘II DIA® [1] HendrycksD. et alAugMix A simple data processing method to improve robustness and uncerté@iti2020.
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DuBIN Disentangled Normalization for
Heterogeneous Features

e: Clean images

o’ : Adversarial images oo’ Table 1: BN statistics of different layers in
! | WRN40-2 with DuBN or DuBIN trained on CI-
conv, C Convolution withs channels conv, C FAR100 using AugMax training.
} ) Block 1 Block1 Block 2
Route clean and lit Plit features along Layer layer2  layer3  layer2
X x* adversanal ImageS ‘sz/ Sp I.szvhannd d|menS|On AueMax.DuBN Eg 0.0369 0.0450 0.0301
to different BN ugiax-Lu 72 00469 00585  0.0382

BN, C BN, C IN,C/2 DuBN, C/2 52 00306 0.0403  0.0264
< a / AugMax-DuBIN ‘ 52 00348 00466  0.0292
\ t /Concatenate features
c? along channel dimension ‘
conv. C conv, C BothX andK_ (the variance ob 0 and'(’i .l’j)
| ! | are smaller in théuBINnetwork than in its
DuBNcounterpart
DUBN[1] DuBIN : 8

IN inDuBINcan reduce the feature diversity
that BN needs to model, by sharing the burde!
of encoding instancéevel diversity.

TEXA n"l DIAGD [1] Xig C. and Yuille, Antriguing properties of adversarial TraininGLR2020.
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" Main Results: Robustness against Natural Corruptions
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Evaluation results on CIFAR10 and CIFAR10 Evaluation results on CIFAR100 and CIFAR100

Evaluation results on ImageNet and ImageRet Evaluation results on Tiny ImageNet and Tiny ImagéNet

TEXAS NVIDIA.



