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Motivation

 Bridging Image Degradation Estimation and State Space Modeling

The relationship between an observed degraded image 𝑥𝑥 and its clean version 𝑦𝑦 
can be modeled as:

Recall the core recurrence of a discrete-time SSM:

Residual term

We interpret SSM components as degradation estimators.
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Method

 Overall architecture of MODEM
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 Morton-coded Spatial Scanning



Method

 Dual Degradation Estimation Module (DDEM)

Exclusive to Stage 1
Global descriptor

Spatially adaptive degradation kernel



Method

 Morton-Order 2D-Selective-Scan Module (MOS2D)

DAFM:

DSAM:

Morton-ordered scanning



Method

 Loss Function

Pixel Loss Correlation Loss

Pixel Loss Correlation Loss KL Divergence Loss



Experimental Validation

 Quantitative Comparison
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 Qualitative comparison



Experimental Validation

 Perceptual Quality and Real-World Performance
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Experimental Validation

 Complexity Analysis
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