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Motivation: from scan order to interaction quality

Limitation 1
Mamba serializes 2D images into 1D token streams. Spatially 
adjacent tokens in the scan may be semantically mismatched, 
blurring discriminative evidence.

Limitation 2
Spatial interaction and channel discrimination are often treated 
separately, although medical cues arise from their joint effect.

Our question
Can a single-scan SSM preserve geometry-aware semantic 
propagation while modeling spatial-channel dependencies 
efficiently?
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Main contributions 

We present GeoSemba, a Mamba-based 
framework for medical image segmentation. 

Reconstructs the state-space update rather 
than only redesigning scan paths.

Couples geometric-semantic propagation with 
selective spatial-channel interaction within a 
single scan.



Overall framework of GeoSemba

Overview of GeoSemba, highlighting the core Cross-Paradigm Module (CPM). CPM consists of two key components:  
the Semantic-guided State Refiner (SSR) and the Cross-dimensional Affinity Refiner (CAR).

1

, , ( ),
, exp( ),

CAR( ) ,

.

SSR SSR SSR

SSR SSR SSR SSR SSR
i i i i i
CPM SSR CPM SSR
i i i i i
CPM SSR CPM
i i i i

B C SSR x
A B A B

h A h B x

y C h Dx


 

  

 

 



Comparison with State-of-the-art Models



Comparison with State-of-the-art Models



Ablation Studies
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Gradient Flow under Top-K Sparsification



Ablation Studies
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Computational scalability analysis



Thank you！


