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Monocular 3D Object Detection



“Perception is our best guess as to what is in the world 

given our current sensory input and our prior experience” 

- Helmholtz (1866) 



Problem Setting: Monocular 3D Object Detection

 Input: A single RGB image & camera intrinsic

 Solve: 9 DoF, including orientation, dimension, location

 Cue: Appearance (sensory input) & Projection Law (prior experience)



Why 3D perception

 3D perception is the key to human intelligence

 Autonomous driving & Robotic grasping



Challenges in Location Estimation

 Dimension and orientation estimation are 

easier than location estimation

 Ambiguities arising from 2D-3D mapping

 Real 3D information unavailable

 Occlusions, Truncation, Scale variation……



How we come up with our idea

Motivation



Previous Methods

 Tight Constraints （CVPR17）

 Solves the location by placing 

the 3D proposal in the 2D 

bounding box compactly.

Drawbacks:

1) Image appearance clue is not used

2) Performance highly depends on the 2D detection accuracy



How do human do?

 Hypothesize-and-Verify



Some details

Approach



Overall framework

 Three-stage



Regression Module

 Anchor cuboid & Anchor angle



Location Estimation

 Dense sampling

 FQNet



Some demonstration

Experiments



Experimental Results on KITTI dataset

 Orientation & Dimension



Experimental Results on KITTI dataset

 Location



Qualitative Results



Effectiveness

 Not sensitive to 2D detection precision

 3D IoU regression



Accuracy vs Speed

 Ablation study

 Efficiency




