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Introduction
• 3D object detection

Camera-based: Telsa LiDAR-based: Waymo

Cheap while inferior performance 
due to depth-lossy

Superior performance while 
40times more expensive



Motivation
• Camera-only collaborative 3D object detection

Collaborative perception can allivate the ambiguiaty issues in single-camera and 
provide a cheap 3D detection solution.

Infinite depth candidates

Single-camera

Localize the correct depth candidate

Collaborative cameras



Motivation
• Camera-only collaborative 3D object detection

Collaborative perception can fundamentally solve the long range and occlusion issues 
in single-agent perception.

Single LiDAR Collaborative cameras



Methodology – CoCa3D

• Core idea1: disambiguate single-view-estimated depth

• Core idea2: complement single-view occluded / long range regions



Methodology – CoCa3D

• Co-Depth localize the correct depth candidate through multi-view consistency. 

• Co-DL exchange complementary 3D detection feature to achieve more holistic 3D detection.

• Camera-only 3D detection detect 3D objects in the physical space based on the 2D camera inputs.



Experiment – Dataset
Dataset OPV2V+ DAIR-V2X[1] CoPerception-UAVs+

View Front (car) Front (car) Aerial

Data Simulation Real Simulation

Agents 10 2 10

[1] Yu, Haibao et al. “DAIR-V2X: A Large-Scale Dataset for Vehicle-Infrastructure Cooperative 3D Object Detection.” CVPR (2022)



Experiment

• Collaborative camera-only 3D detection overtakes LiDAR.



Experiment

• CoCa3D significantly outperforms previous SOTAs, improves the SOTA 
performance by 30.60%/12.59%/ 44.21% on OPV2V+/CoPerception-
UAVs+/DAIR-V2X



Experiment

• Co-Depth and Co-DL module substantially improves performance.



Experiment

• Co-Depth outperforms single-agent depth estimation and approaches the 
ground truth depth. 



Experiment

Single-camera Single-LiDAR CoCa3D


