
ØAdversarial learning strategy.
ØWith jointly pre-train a detector with an augmentor. The augmentor is optimized to generate proper augmented scene xa, while 

the detector is derived to localize and recognize the augmented data accurately.

ØAugmentation Objective.
ØAugmented scene xa should be more challenging. 

Øxa and xg should be classified as the same class.

ØTeacher-Student Framework in SSL.
ØWe initialize the student and teacher models from the pre-trained detector, and apply our object-level augmentor and 

asymmetric data augmentations to make this framework effective.

Ø Dynamical variable ρ makes                      be the upper bound 

Ø ρ is aware of objectness score and class probability.

Learning Object-level Point Augmentor for
Semi-supervised 3D Object Detection

Cheng-Ju Ho1 Chen-Hsuan Tai1 Yi-Hsuan Tsai2 Yen-Yu Lin1 Ming-HsuanYang3

1National Yang Ming Chiao Tung University   2Phiar Technologies   3University of California at Merced

Object-level point augmentor

Qualitative results on the ScanNetQuantitative results on indoor datasets

Methodology

Observation
ØExisting 3D semi-supervised methods usually employ only global 

augmentation, but it’s sub-optimal
ØIt ignores the object-level data variance, which is crucial for the 

instance-level object detection task.

ØApply augmentations to the point clouds within each object 
bounding box directly.
ØIts performance depends on proper augmentation settings.

ØCompared with rotation, point displacement can enhance data 
variance while keeping object orientations.

Source code:

Ø Emphasize object instances rather than irrelevant backgrounds.

Ø Dynamically adjust the augmentation magnitude according to 
the detector’s ability.

Ø After augmenting, making the augmented data more useful for 
object detector training.


