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Method(Part I):  Offline Rotation

Method(Part II): Online Rotation

Mamba is widely applied across domains.

1. Significant outliers in Mamba models

3. Hadamard rotation fails to align variance 

KLT-Enhanced Rotation For Offline Transformation

Covariance matrix 𝑪𝑿 of centered matrix X from calibration data

Apply KLT to Hadamard matrix H to get KLT - Enhanced rotation matrix 𝑯𝑲

Conclusion

Smooth-Fused Rotation For Online Transformation

For the output projection layer: replace SiLU with S-SiLU to fuse parameter s. 

For the Matmul layer: use addcmul to absorb s passed through PScan

Performance Comparison on Vision Model and Language Model

2. PScan amplifies the outliers

Offline transformation designs
Ablation Experiment For KLT-Enhanced Rotation

 Unveiling the cause of performance drop in the quantization of the mamba model

 SOTA performance: almost the same as the FP16 model in W8A8

Mambaquant：first general and effective quantization method for maba-based models

Ablation Experiment For KLT-Enhanced Rotation
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Quantization compresses models, cuts costs.
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Mamba quantization under-researched, solns urgent.

Lack of systematic exploration.

Ineffectiveness of existing methods.

Unique challenges in Mamba.

By comparing experiments with and without it in

different models, it shows that KLT - Enhanced

Rotation can balance channel variance. For example,

in Vim's W4A8 setting, accuracy improves over 6%,

validating its effectiveness in the MambaQuant

framework.

It replaces SiLU with S-SiLU and absorbs the s -

parameter. Experiments on models show Smoothed

Rotation can equalize activation channel variances. It

boosts quantized Mamba model performance, proving

its worth in the framework.


