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(a) Quantized Perturbation Module (QPM) introduces 

controllable perturbations for consistency learning. 

(b) Dual-branch architecture jointly optimizes image 

reconstruction and segmentation using the Post-VQ features. 

(c) Post-VQ Feature Adapter (PFA) aligns the quantized 

features with semantic embeddings from a foundation model.

The QPM module. The PFA module.

Dropout-based feature perturbation in semi-

supervised segmentation is sensitive and 

unstable to tune, motivating the need for a 

more controllable perturbation mechanism.

We propose VQ-Seg with controllable VQ-

space perturbation, a dual-branch architecture, 

and foundation-model-guided alignment.

We construct a large-scale dataset containing 

828 annotated CT scans.

Extensive evaluations on multiple benchmarks 

demonstrate clear state-of-the-art performance.
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