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Motivation & Solution
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l Existing MLP-like models fuse tokens through static fusion operations, lacking adaptability to the 
contents of the tokens to be mixed. Thus, customary information fusion procedures are not effective 
enough. 

l We propose DynaMixer to dynamically generate mixing matrices by leveraging the contents of all 
the tokens to be mixed, thus enhancing the expression power of MLP operations.



Overall Architecture of DynaMixer
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DynaMixer Operation
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Regular Token Mixing Operation:

Generating mixing matrix from input:

Multi-segment fusion:

Input: 𝑋 ∈ 𝑅!×#, output: 𝑌 ∈ 𝑅!×#

𝑌 = 𝑃𝑋, 𝑃 ∈ 𝑅!×!

𝑃$ = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 𝑓𝑙𝑎𝑡(𝑋)𝑊 $ , 𝑓𝑙𝑎𝑡 𝑥 ∈ 𝑅%×!# ,𝑊 $ ∈ 𝑅!#×!

Dimension reduction:
3𝑋 = 𝑋𝑊& ,𝑊& ∈ 𝑅#×& , 𝑑 ≪ 𝐷

𝑃$ = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥(𝑓𝑙𝑎𝑡( 3𝑋)𝑊($))

3𝑋()) = 𝑋𝑊&
())

𝑃$
()) = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥(𝑓𝑙𝑎𝑡( 3𝑋()))𝑊(),$))

𝑌 = [𝑃 + 𝑋 + , … , 𝑃 ) 𝑋 ) ]𝑊,



Ablation study
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The  results with different segment S. 

The effects of weight generation methods. 

The effects of reduced dimensionality. The effects of different components. 



Comparisons with SOTA
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ImageNet top-1 accuracy comparisons 
with other MLP-like models. 

ImageNet top-1 accuracy comparisons with comparisons with 
SOTA classification models.



Efficiency comparison
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ImageNet accuracy v.s. model capacity. 
The number of parameters, FLOPs and 
throughput of different models. 



Conclusion

• We propose the DynaMixer model to dynamically generate the 
mixing matrices by leveraging the contents of all the tokens to be 
mixed. 

• To reduce the time complexity and meanwhile improve the 
robustness, we exerted a dimensionality reduction technique and a 
multi-segment fusion mechanism. 

• Overall, our DynaMixer model has achieved state-of-the-art 
performance on the ImageNet recognition task among MLP-like 
models and is comparable with state-of-the-art transformer models. 
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https://github.com/ziyuwwang/DynaMixer

Source code:


