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Vector Quantization for ViMs

• To reducing memory usage and computational latency, it is generally 
necessary to develop vector quantization algorithm for Visual Mamba 
networks (ViMs).

Visual Mamba Networks (ViMs)

VQ has better quantization performance



Background of Vector Quantization

Vector Quantization (VQ) is a hardware-friendly compression technique.
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How can we boost VQ during finetuning?

Limitation in Previous VQ works

However, Existing VQ methods are ineffective.

Truncation error from 
soft-to-hard assignments

Too simplistic, only 
fine-tunes codebook

Prohibitive overhead of 
global soft assignments

Degraded performance of 
local soft assignments



• The core idea is a local search with a dynamically updated scope to 
achieve progressive quantization.

ViM-VQ Algorithm Overview



ViM-VQ Algorithm

Step3: Confirm high-confidence codeword
as result of incremental quantization.

Step1: Construct convex combination for
neighboring codewords, initializing them
near the original weight.

Step2: Finetune the combinations and
update the convex hulls towards a more
optimal solution.



ViM-VQ Algorithm

Incremental Vector Quantization



Algorithm Evaluation

• ViM-VQ demonstrate its superiority over VQ and UQ.

classification

segmentation

detection



Algorithm Evaluation

Compression Ratio

Computation Overhead 

•vs. Uniform Quantization (UQ):
• Achieves superior compression rates.

•vs. Vector Quantization (VQ):
• Reduces computational overhead.
• Maintains accuracy consistency 

between calibration and inference.



Summary

• We propose ViM-VQ, an efficient post-training vector quantization method 
tailored for Visual Mamba networks (ViMs).
• We introduce a fast convex combination optimization to search for optimal 

codewords, and an incremental quantization to mitigate truncation errors.
• ViM-VQ achieves superior performance in low-bit quantization across 

various tasks.
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