
Curricular Object Manipulation in LiDAR-Based Object Detection



Prerequisites
• GT-Aug: Ground Truth Augmentation (Copy Paste)

• Curriculum Learning : Learning in an easy to hard manner



Observations
• The learning difficulties of objects vary greatly : 10% objects contain <= 5 points

• Simply sampling hard objects at early stage has no benefit



Questions

• How to adjust the sampling strategies according to different training stages ?

• How to properly handle augmented objects as well as original objects ?

• Curriculum learning: we embed the easy-to-hard training strategy into both loss 
design and augmentation process

Method



Our framework



Functions

• COMLoss

• COMAug



Clustering objects by well-designed heuristics

1.Distance   2.Object Size   3.Relative Angle  4.Occupancy Ratio



Visualization of pedestrian groups



Quantitative results on Waymo



Ablation study for COMAug

• Different clustering strategies
• Visualization of our sampling probability



Ablation study for COMLoss

• Whether the anti-curriculum learning is effective ?

• When to start emphasizing difficult samples ?



TO DO

• Consider the regression difficulty

• Design more appropriate grouping strategies

• Extend to other LiDAR-related tasks, such as LiDAR segmentation and multi-
modality 3D object detection



Thank You !
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