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1 - Motivation

Adversarial attacks corrupt image features, causing the existing 
Gradient Attention Rollout (GAR) fails to find discriminative 
fine-grained parts, making it hard to protect and use these parts 
during test-time adaptation.
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The Key Part
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moves attribution from attention 
edges to token space, avoiding direct 
use of perturbation-sensitive edge-wise 
attention gradients.

converts token gradients into bounded 
source-token weights by aggregating 
sensitivity over embedding dimension.

scale the attention matrix along the 
source-token dimension using W(b)(x), 
averaging across heads, and adding 
the identity matrix for residual 
connections.

restricts rollout to high-level semantic 
transitions and averages adjacent 
layers to suppress shallow-layer 
perturbation noise.
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4 - Experiments
Adversarial Robustness

Quality of Semantic Identification & TV-Based Ensemble: Ablation Studies

A-Refine: Attention Refinement

A-Aug: Attention-Guided Augmentation

A-TV: TV-Based Ensemble

ü We shift semantics-preserving augmentation 
from corrupted feature space to robust visual 
attention space.

ü We refine the gradient signal of GAR with a 
robust term against adversarial perturbations, 
enabling effective identification of unperturbed 
semantic information under adversarial attacks.

ü To our knowledge, A-TPT is the first method 
that exploits discriminative semantic regions for 
guiding test-time adaptation, particularly in 
fine-grained scenarios.

ü A-TPT consistently outperforms existing SOTA 
methods on both clean and adversarial data.


