


Background

Vision Mamba-ICML24

Vmamba-NeurIPS24

Bi-directional Scanning

Cross Scanning



LocalMamba-WACV24

Background

Weakness: 

data bias, 

not flexible, 

handcrafted-design, scanning.  



1) Hilbert scan on voxels

2)    Dual-Scale SSM

2 directions & 2 scales

3)    Implicit Window Partition

a) Preserves 3D positional info in 

voxel features

b) Enhances spatial locality

c) Done by encoding voxel token 

3D coords via MLP (resemble PCM)

Background

VoxelMamba, arXiv 2024



Background

PlainMamba, arXiv 2024



Background

Adaptive region in Vision Transformer

Focal Transformer in NeurIPS2023



Motivation

High-level Mid-level Finest-level



Motivation



Method



Method



Method

Differentiable 1D sequence construction. Although our target is to 

conduct adaptive learned window quadrant partition, it is non-

trivial to construct the 1D token sequence from the 2D spatial 

windowed features. Directly sampling from the 2D feature 

according to the learned index for each sequence token is non-

differentiable, which impedes end-to-end training. To overcome 

this, we apply a sequence masking strategy to formulate the token 

sequence, implemented by the Gumbel-Softmax technique



Method

Omnidirectional window shifting scheme

全向窗口移动机制确保所有区域进行完整的重要性预测



Method



Experiment

Image classification results 

on ImageNet-1k



Experiment

Object detection and instance 

segmentation results on the 

COCO val2017.



Experiment

Semantic segmentation 

results on ADE20K.



Experiment-ablation



Conclusion

In this paper, we propose QuadMamba, a vision Mamba architecture that serves as a 

versatile and efficient backbone for visual tasks, such as image classification and dense 

predictions. QuadMamba effectively captures local dependencies of different granularities 

by learnable quadtree-based scanning, which adaptively preserves the inherent locality 

within image data with negligible computational overheads. 

https://github.com/VISION-SJTU/QuadMamba
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