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BEVFormer v2:

Existing BEV detectors:



Recognition Tasks
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• BEV recognition: construct unified BEV feature for recognition tasks

Background: Bird’s-eye-view Recognition

Image Backbone

• Most existing works focus on how to construct and utilize BEV feature

• Our work focuses on providing better image features from the backbone
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Novel architectures and large scales

High performance on 2D recognition tasks

Unleash their power for BEV recognition 

Problem:

Trained on general 2D vision tasks

Lack of specific 3D knowledge 

Background: Modern Image Backbones



Challenge 1: 

Domain gap between natural images 

and autonomous driving scenes

Challenge 2: 

Optimization problem of BEV detectors: 

complex structure, indirect supervision

Adapt 2D Backbone to BEV Recognition



BEV supervision:

• View transformation and

attentive sampling from 

image view to BEV

• Supervision signal 

indirect to the backbone

Perspective supervision:

• Per-pixel prediction upon 

the image feature

• Direct and explicit 

supervision to the backbone

BEV Supervision vs. Perspective Supervision



• Two-stage pipeline with hybrid object query

BEVFormer v2: Overall Archtecture

• Auxiliary loss for perspective supervisionKey designs:
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• A perspective head and a BEV head on the backbone

• Joint training: predict the objects in two different views and compute losses

• A auxiliary perspective loss term for BEV model:
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Auxiliary Loss for Perspective Supervision



Two Stage Pipeline:

1. First-stage perspective head 

makes predictions

2. Gather and post-process multi-

view proposals

3. Take projected centers as 

reference point

4. Combine with learnable queries 

as hybrid object queries

5. Second-stage BEV head makes 

predictions

Two-Stage Pipeline with Hybrid Object Query



• 3D pretraining is not necessary: outperform existing works with InternImage-B 

(size similar to V2-99, no 3D pretraining)

Exp: Performance on nuScenes

• nuScenes test set : NDS 63.4 vs. 61.0, mAP 55.6 vs. 52.5



Generalization: ~3.0 NDS and ~2.0 mAP improvement for all backbones

Exp: Ablation of Perspective Supervision



Better perceive 3D scenes: errors of translation (mATE), orientation (mAOE), 

and velocity (mAVE) are significantly lower

Exp: Ablation of Perspective Supervision
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