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Cross-Domain Few-Shot Semantic Segmentation (CD-FSS)

o Setting
n Trained on the source domain
n Tested on the target domain
n Different data distributions between source and target domain

o Task
n Segment unseen classes from target domain

o Difficulty
n Limited target data
n Huge domain gap between source data and target data
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Motivation
o Study the Domain Shift Problem 

n From the perspective of the frequency domain
o Intriguing Phenomenon

n Simply filtering different frequency components for target 
domains can lead to a significant performance improvement
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Delve into this phenomenon
o Enhanced Performance Stem from Reduced Inter-Channel Correlation

n Different feature channels can represent distinct patterns
n Performance improves as inter-channel mutual information (MI) decreases

o Why Lower Inter-Channel Correlation is Better?
n Improve cross-domain generalization

p More uniform Mean Magnitude of Channels (MMC) curve
p Handle channel bias problem
p More independent and diverse semantic patterns

n Enlarge activation regions for segmentation
p Better detect the entire object
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Feature Disentanglement in the Frequency Domain

o Mathematical Derivation
n Prove the correlation between phase differences and channel correlation

p Fourier Transform (FT)

p The correlation coefficient formula in the frequency domain:

p The complex conjugate

p Derivation result:

p Experiments for Derivation
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Method

o Lightweight Frequency Masker
o Amplitude-Phase Masker (APM)

n Reduce inter-channel correlation
n Accomplish feature disentanglement
n Obtain more independent semantic representations

o Adaptive Channel Phase Attention (ACPA)
n Leverage phase invariance
n Align the support and query feature spaces
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Experiments
o State-of-the-Art Performance

o APM: Feature Disentanglement via Frequency Operations

o ACPA: Aligning Task-Relevant Features and Feature Spaces
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Thanks!


