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Abstract

Figure 1. Intensity Distribution of different modalities in MRI

Methods

Results

Figure 1.  An overview of HEAL, illustrating its key components: hierarchical 

denoising, edge-guided selection, and size-aware fusion. Figure 4. t-SNE visualizations of feature distribution in T1→T1ce and T2→FLAIR.

References

HEAL: Learning-Free Source Free Unsupervised 
Domain Adaptation for Cross-Modality Medical 
Image Segmentation

Growing demands for clinical data privacy and storage constraints have spurred 

advances in Source Free Unsupervised Domain Adaptation (SFUDA). SFUDA addresses 

the domain shift by adapting models from the source domain to the unseen target domain 

without accessing source data, even when target-domain labels are unavailable. However, 

SFUDA faces significant challenges: the absence of source data and label supervision in 

the target domain due to source-free and unsupervised settings. To address these issues, 

we propose HEAL, a novel SFUDA framework that integrates Hierarchical denoising, 

Edge-guided selection, size-Aware fusion, and Learning-free characteristic. Large-scale 

cross-modality experiments demonstrate that our method outperforms existing SFUDA 

approaches, achieving SOTA performance. The source code is publicly available at: 

https://github.com/derekshiii/HEAL.

Figure 2. Ablation study of each component in HEAL on brain tumor segmentation

2.3 Size-Aware Fusion

2.2 Edge-Guided Selection

2.1 Hierarchical Denoising

First, we use the diffusion model to generate n samples. Then, we apply n sets of Canny 

edge detectors, where each set consists of two independent detectors:

3.3 Ablation Study

3.2 Comparison with SOTA Methods

Figure 3. Qualitative ablation study of hierarchical denoising on brain tumor segmentation. 

The first row corresponds to patient #0000, and the second row to patient #0051. 
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