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Highlight

Transformer in 3D 
Object Detection

High-resolution requirement Limited Receptive Field
or
Limited  Representations



Motivation

Transformers

• long-range dependencies 
modeling

• dynamic aggregation

3D object detection

• sparse data input
• high resolutions feature 

map

Dillema of heavy computations



Motivation

Limited Receptive Fields or 
Limited Representations. 

Global Receptive Fields and 
Fine-grained Representations. 



Method
The overall framework of the proposed OcTr:



Octree-Attention

• Construct an octree from hierarchical  feature map
• Perform global self-attention on top layer



Semantic Positional Embedding

Semantic Absolute Positional 
Embedding(SAPE):

• Embed both semantic and 
position information

Semantic Attention Mask(SAM):

• High-quality tokens guide inferior 
ones



Experiments
Comparison with state-of-the-art approaches on the WOD val split:



Experiments
Comparison on the WOD val by Distance: Comparison on the KITTI test :



Ablation Study
Extensions to different detectors: Comparison with different mechanism:

Ablation on Semantic Positional Embedding: Resource Costs: 



Visualization Results
Visualization results on the WOD val :
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