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❖Mamba-based paradigm significantly reduces computational cost 

compared to the Transformer-based paradigm. This results in better 

scalability and efficiency for large-scale data processing.
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❖Mamba-based methods face challenges, such as serialized points 

destroying the adjacency of 3D points, and its pre-trained selection 

mechanism struggles to retain long-sequence memory.

Motivation                                          StruMamba3D1



❖Our StruMamba3D paradigm uses the structural SSM to maintain the 

spatial dependencies among points and the sequence length-adaptive 

strategy to retain long-sequence memory.
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❖Hidden states are assigned real spatial positions, and their update is 

conditioned on parameters generated from spatial relationships, enabling 

preservation of spatial structures and effective feature modeling.
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Method                                          StruMamba3D2

❖Our method incorporates a dynamic state update strategy and a spatial 

state consistency loss, which strengthen the model long-sequence 

memory capability and improve its robustness to variable input lengths.

Discrete SSM：

Adaptive State Update：



7

Experiments                                          StruMamba3D3

Spatial state modeling significantly enhances the representation of point 
cloud structural features without requiring sequence serialization.

Spatial state modeling significantly enhances the representation of point 
cloud structural features without requiring sequence serialization.
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Experiments                                          StruMamba3D3

The sequence length adaptation strategy enhances the long-sequence 
memory capability of the pretrained model in downstream tasks.

The sequence length adaptation strategy enhances the long-sequence 
memory capability of the pretrained model in downstream tasks.
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Experiments                                          StruMamba3D3

多项下游任务中刷新 SOTA，具备线性复杂度与良好的可扩展性多项下游任务中刷新 SOTA，具备线性复杂度与良好的可扩展性

少样本分类任务分割任务

计算开销对比分类任务
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Experiments                                          StruMamba3D3

(A) Classification on ScanObjectNN and ModelNet40 Datasets(A) Classification on ScanObjectNN and ModelNet40 Datasets
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Experiments                                          StruMamba3D3

(B) Segmentation on ShapeNetPart Dataset(B) Segmentation on ShapeNetPart Dataset
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(C) Linear Complexity of Our StruMamba3D(C) Linear Complexity of Our StruMamba3D
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