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q Existing Problem

• Harsh realities of real-world sensors in collaboration

• Blurred

• High noise

• Interruption and even failure

Typical Camera Fault Analysis in Realistic Scenarios Summary of Camera Malfunctions

The number of cameras used in 
the collaborative process



q Existing Technology Routine

• For Single perception: introducing LiDAR

• Spatial misalignment effect

• For collaborative perception

• One possible solution: introducing LiDAR too.

• Why not utilize the unique attributes of multi-view.

Spatial misalignment effect The complementary characteristics of multiple 
perspectives in the collaborative process

LiDAR camera mechanism based on 
confidence complementarity



q Proposed: RCDN

Multi view complementary 
characteristics in NeRF

Input:

• Raw camera data sequence C = {𝐶!, 𝐶", … , 𝐶#} 

including unpredictable noise signal.

• Sensor poses 𝑃 = 𝑃!, 𝑃", … , 𝑃# (𝑃! ∈ 𝑆𝐸 3 )

• Timestamps  𝑇 = 𝑡!, 𝑡", … , 𝑡$%" (𝑡& ∈ ℝ)

Output:
• Repaired camera data sequence /𝐶 = { /𝐶!, /𝐶", … , /𝐶#}



q RCDN
Ø Expand the 2D bird's-eye view features, establish spatial sampling based on 3D geometric

bird's-eye view features, and optimize scene representation

Ø Propose a dynamic static decoupling neural field and design a hash grid rendering module

based on generalizable features to improve reconstruction quality

Ø Annotate the robust dataset of collaborative cameras, manually label and design different

camera fault scenarios, and assist in the research of collaborative camera robustness



q RCDN

Collaborative Static Neural Field

• Geometry BEV Features & Hash Grids

• Static & Dynamic Decomposition

• Objected-based Modeling

Hash grid representations Object-based hash grid



q RCDN

Object Movement Effeteness of 4D Hash Grid

Collaborative Dynamic Neural Field

• Flow MLP

• Object-based Movement Consistency

• 4D (    Temporal Interpolation) Hash Grid➕



q OPV2V-N for RCDN
Ø Data Recording logic

Ø Data Modal



q OPV2V-N for RCDN
Ø Qualitative Evaluation

Ø Quantitative Evaluation

Validation on whether random noise will affect collaborative 
perception system Distributions of V2X collaborative agents



q Experiments



q Experiments

ü The proposed RCDN can stabilize the 

performance of all benchmark 

methods in both static and dynamic 

parts of map view segmentation 

under all camera fault settings.



q Experiments
Ø Ablation

ü The effectiveness of dynamic and static 
decoupling

ü Hash grid rendering module with 
generalizable features



q Experiments



q Visualization of baselines: F-Cooper w/w.o RCDN



q Visualization of baselines: V2VNet w/w.o RCDN



Thank you for listening!


