
Frozen
Pretrained

Module
With	𝑾𝟎

Low-Freq Expert
 (Coarse) via DCT

Initialize Learnable 
DCT Coefficients
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Build Sparse Spectrum

𝑆%&':	Pick Top-𝐾%&' by 
𝑖 + 𝑗 (low-freq) 

Apply Inverse DCT

Δ𝑊%&' = 𝐼𝐷𝐶𝑇(𝑆%&')

Hi-Freq Expert
 (Fine) via Wavelet

Initialize 
Wavelet 
Coeffi-
cients 𝑠!
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Build Detail Bands
𝐵:Pick fixed random 
indices ℐ( for each 

detail band

Apply Inverse Haar

Δ𝑊)*+ = 𝐼𝐻𝑎𝑎𝑟(0,	
𝐵,- , 𝐵-,, 𝐵--)

Spectral
Orthogonality

Loss ℒ./'0

(𝛾, 𝛽)
Conditioning

𝑔(𝒛)

Spatial Residual
Expert

Low- Rank
Factors
(𝐁	×	𝐀)

Apply Residual Update

Δ𝑊12*'3*4 = 𝐁𝐀

Routing Mechanism

Pooling

Spectral & Semantic
Feature Extraction

Feature Fusion
& SoftMax

Routing Weights 𝒘

Σ	

⊗ ⊗ ⊗

Aggregated Update Δ𝐖 

Adapted Output

Input Activation 𝒙

Task Loss	𝓛𝒕𝒂𝒔𝒌

Load Balancing 
Loss	𝓛𝒃𝒂𝒍


