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Motivation💡

🤗 Contribution:

ü Depth discontinuity
of obj. boundaries 
and indistinctions
of small objects 

ü Sparse supervision 
of projected points

ü High-level image 
features used for 
depth prediction

ü View consistency
and scale invariance

Ø Framework Ø Quantative Results on nuScenes dataset

Ø Qualitative Results on nuScenes dataset

Ø FSPE module

Ø CSDP module

ü FreqPDE (Positional Depth Encoder) for high quality 
depth prediction, SOTA performance on nuScenes.

ü Frequency-aware Spatial Pyramid Encoder:
ü Construct a feature pyramid;
ü Combine high-freq. edge clues and low-freq. 

semantics from different levels respectively.
ü Cross-view Scale-invariant Depth Predictor:

ü Estimate pixel-level depth distribution;
ü Conduct cross-view and channel attention;
ü Combines 2D image features and 3D position 

embeddings to generate 3D depth-aware 
features for query decoding.

ü Hybrid Depth Supervision:
ü Explicit Metric Supervision: LiDAR points
ü Implicit Distribution Supervision: DepthAnything

1. Cross-view modeling 
through cross-view   
width attention block.

2. Scale-invariant learning 
through ECANet.

3. Hierarchy depth 
prediction with hybrid 
depth supervision

1. Multi-view/scale image 
feature extraction.

2. Frequency-aware feature 
pyramid construction.

3. Cross-view scale-
invariant depth 
prediction with hybrid 
supervision from metric 
and distribution aspects.

4. Positional depth encoder 
and query decoder for 
3D object detection.

1. Low-freq. Semantic Extraction

2. High-freq. Boundary Enhancement


