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Problem Statement

• Domain-generalized semantic segmentation infers robust pixel-
wise semantic predictions on arbitrary unseen target domains 
when a segmentation model is trained on the source domain.

• The key challenge lies in the stability of the scene content, while 
the domain gap is caused by the style variation.



Problem Statement

• Analysis of frozen VFM features after Haar wavelet transform:

-- Low-frequency component exhibits a higher correlation & 
smaller domain gap

-- High-frequency components exhibit a lower correlation & larger 
domain gap



What’s New?

• We propose a Frequency-Adapted learning scheme, dubbed FADA, to 
fine-tune VFMs for domain-generalized semantic segmentation.

• The proposed FADA, aided by the Haar wavelet guidance to mine the 
style-invariant property of VFM, is versatile to a variety of VFMs.

• Experimentally, the proposed FADA significantly outperforms the state-
of-the-art DGSS methods, and yields an improvement up to 2.9% mIoU
over the contemporary REIN.



Methodology

• What’s Haar wavelet?

Level-1 Haar Wavelet



Methodology

• Why Haar Wavelet benefits DGSS?

Frequency analysis MATTERS to differentiate the content and details in an image

◼ Low-frequency: object contour, content, shape,…

◼ High-frequency: details, illumination, noise, …

content

style

◼ LL component of VFM feature for content

◼ LH, HL, HH components for style



Methodology

• Framework Overview:    Frequency Adapted fine-tuning scheme (FADA)

Instance norm:

for decouple purpose

Baseline adapter:
Wei et. al.  Stronger, Fewer, & Superior: Harnessing Vision Foundation Models for Domain Generalized Semantic Segmentation. CVPR 2024

Three key steps:

◼ Frequency Decomposition

◼ Low-Frequency Adaptation

◼ High-Frequency Adaptation



Experiment

• Comparison with State-of-the-art



Experiment

• Ablation Studies



Experiment

• Cross-domain Visualization



Experiment

• Understanding the benefit of instance normalization



Experiment

• Visual prediction



Experiment

• Visual prediction



Thanks for your attention!
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