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Motivation

Limitation of utilizing 2D boxes as priors with independent detectors in 3D object detection.

• Focus on local parts rather than capturing the global information

• 2D information is only used once during initialization

• May introduces challenges in model optimization and efficiency 
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Architecture



Method

2D queries can be dynamically allocated and grouped by 𝑄2𝑑 = 𝑇𝑇 ⋅ 𝑄3𝑑, where 𝑇 is the 3D-to-2D mapping matrix

Dynamic Query Allocation



Method

We introduce query-group self-attention and query-group cross-attention to detect targets in each view

Query Group Attention 



We adaptively aggregate these grouped 2D queries using the pre-computed 3D-to-2D mapping matrix to 

reconstruct 3D object queries

Method
Adaptive Query Aggregation 



Method
Loss Functions  

ℒ = ℒ2𝑑 + ℒ3𝑑

ℒ2𝑑 = ℒ𝑑𝑒𝑡𝑟2𝑑 + 𝜆𝑎𝑙𝑝ℎ𝑎ℒ𝑎𝑙𝑝ℎ𝑎
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Experiment



Experiment

SimPB consistently delivers the best results across all 2D evaluation metrics.



Experiment

Cyclic interaction between multi-view 2D and 3D layers and provides the best performance



Qualitative Results

Wang, Z. et al. Equipping any 2d object detector with 3d detection ability.  ICCV 2023



Qualitative Results

SimPB provides more precise results and successfully distinguishes crowded and small objects 

Wang, S. et al. Exploring object-centric temporal modeling for efficient multi-view 3d object detection. ICCV 2023



Conclusion

• We introduce a single-stage query-based method called SimPB for multi-view 2D and 3D 

object detection.

• To interact 2D and 3D objects in a cyclic manner, we propose a dynamic query allocation and 

adaptive query aggregation module within the hybrid decoder.

• We extensively evaluate SimPB in the Nuscenes dataset with comprehensive experiments for 

both 2D and 3D tasks.

• We also apply query-group attention to strengthen the interaction among 2D queries within a 

specific camera.
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