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Introduction

Test-time Adaptation (TTA)

Experiment

Proposed Method

• Models degrade accuracy when distribution shift occurs

→ Need to adapt models to the target domain

• Fine-tuning: additional annotation for target data required

• Domain adaptation: simultaneous access to source and 

target data required

• Obtaining target data in advance can be difficult

• Adapts a pre-trained model to the target domain

with unlabeled target data

• Does not access source data
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• Key Idea

• Feature alignment is important in domain adaptation

→ Can we improve TTA by feature alignment?
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• Benchmark TTA performance under image corruption

• Dataset

• Source: CIFAR10/100, 

ImageNet

• Target: CIFAR10/100-C,

ImageNet-C

• Type of distribution shift

• Separated: a single type and strength of corruption

• Severity-mixed: strengths are mixed

• All-mixed: types and strengths are mixed (harder)

• Result

• CAFe outperforms other TTA baselines, especially 

in all-mixed case

• CAFe reduces distribution gap remains after TTA

by feature alignment

• Covariance-aware Feature alignment (CAFe)

• Aligns source and target features with

pre-computed source statistics

→ Source dataset itself is not required during TTA

• Considering correlations between feature dimensions

→ accurate feature alignment

• Feature alignment

1. Pre-computes the source statistics (mean and 

covariance)

2. Feature-grouping: makes groups of feature 

dimensions correlated with each other by spectral 

clustering

3. Aligns target batch statistics to the source one

with KL-divergence

Paper and poster

(IEEE SIGPORT)

Test accuracy after TTA

Distribution gap (Fréchet distance) between source and target 

distributions remaining after TTA
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