
GrowSP: Unsupervised Semantic Segmentation of 3D
Point Clouds

Zihui Zhang, Bo Yang, Bing Wang, Bo Li

vLAR Group, The Hong Kong Polytechnic University

Paper Tag: THU-AM-109



Brief Introduction
Motivations: Annotation is costly Overall Pipeline:



Background

Autonomous Driving

3D scene semantic segmentation is 
crucial for practical application

Robotic

Semantic 
Segmentation

Assign semantic 
labels to each point

VR



Motivation
• Fully supervised：

• Weakly supervised：

Manually annotating real-word 
3D point cloud is costly

Semanic labeling 
on 3D points:

Semanic labeling on RGBD



GrowSP:

• Semantic Significance of Point Regions vs Individual Points

Input Point Cloud Initial Superpoints

Geometry 
Segmentation

Superpoints Constructors:
Region Growing:  normal similarity and connectivity

VCCS:



GrowSP:

• Growing Superpoints to contain more semantics:

In feature space:



GrowSP:

• Semantic Primitives(sub-class) and Auxiliary features:

1). Cluster superpoints into semantic categories is aggressive. 

• We choose to constantly group superpoints into semantic primitives rather than semantic 
categories.

2). Auxiliary features.

• The network output features are semantically meaningless, especially at the early training 
stages. 

For each superpoints having k points:
• Compute k normal vectors and their cosine distance of any two points.
• Count the distribution of cosine distance to form a histogram within the range [-1, 1]



GrowSP:

• Framework:

1. Get per-point features.
2. Get superpoint-wise features.
3. Do clustering on superpoint-wise features.
4. Training backbone by pseudo labels.



Experiments:
• Compare with other unsup methods:
S3DIS: ScanNet:

SemanticKITTI:



Experiments:

• Cross-datasets(Novel class discovery):

S3DIS ScanNet:

ScanNet S3DIS:

• Learned Semantic Primitives



Experiments:

• Visualizations:
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