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Introduction

Language-guided 3D segmentation is a 
fundamental task for bridging geometric perception 
and semantic understanding in real-world scenes. 
However, in practical RGB-D settings, observations 
are often incomplete due to occlusions, limited 
viewpoints, and missing frames, which makes small 
or partially visible objects difficult to recognize and 
segment reliably. Existing methods usually rely on 
dense annotations or assume complete visual input, 
so they often struggle to generalize to unseen 
categories and partial observations. This motivates 
a robust framework that can leverage incomplete 
RGB-D data, discover novel categories, and 
maintain accurate language-grounded segmentation 
under challenging real-world conditions.

Experiments & Visualization Results

Methods and Materials

Ø Dirichlet Process for Novel Class Discovery
A Dirichlet Process adaptively discovers novel 
categories from sparse, low-density Gaussian 
regions under partial observations.
Ø Gradient Low-Rank Regularization
A low-rank constraint reduces feature redundancy 
and improves class separability.
Ø Invisible Class Detection and Graph Reasoning
Graph-based reasoning separates and merges 
visible and invisible classes for better structural 
consistency.

Contributions & Conclusions

Ø A unified 3DGS-based framework for language-
guided 3D referential segmentation

Ø Dirichlet Process enables adaptive discovery of 
novel categories

Ø Gradient Low-Rank regularization improves 
feature compactness and class separability

Ø Strong performance in both complete-view and 
incomplete-view settings

Ø Robust to occlusion, missing observations, and 
partially visible objects



Introduction

ØLanguage-guided 3D segmentation links 

perception and semantics

ØReal RGB-D scenes are often incomplete

ØOcclusion, missing views, and partial visibility hurt 

segmentation

ØExisting methods struggle in open-vocabulary 

partial-view settings

Robust Segmentation From Incomplete RGB-D

Discovery of Unseen Categories

Stable Semantic Representations

We need



Methodology

• Semantic Gaussian Embedding

• Dirichlet Process

• Gradient Low-Rank

Three core modules



Experiments:Main Results



Experiments:Main Results

Effective in both complete-view and incomplete-view settings



Experiments：Robustness and Ablation



Conclusion


