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Introduction

• 3D anomaly detection aims to detect defective objects and localize abnormal regions in point clouds, typically 
using only normal samples for training.

• Category-specific models train a separate model for each object class, which limits scalability in real industrial 
scenarios.

• Unified models are more practical, but they must handle multiple categories within a single latent space. This 
often causes category features to interfere with one another, leading to unreliable reconstruction.

• SeDiR addresses this by learning category-aware semantics before reconstruction.



Introduction

• Unified 3D-AD suffers from Inter-Category 
Entanglement (ICE), where features from 
different categories overlap in the latent 
space.

• When ICE occurs, the model may 
reconstruct a normal object using an 
incorrect category prior, resulting in high 
reconstruction error and false positives.

• SeDiR forms more clearly separated 
category manifolds, improving semantic 
confidence and reducing normal 
reconstruction error.

Inter-Category Entanglement 



Method Overall Framework

• SeDiR consists of three key components.
• Coarse-to-Fine Global Tokenization builds a category-aware global token from multi-resolution geometric 

features.
• Category-Conditioned Contrastive Learning separates category semantics by pulling same-category features 

together and pushing different-category features apart.
• Geometry-Guided Decoder reconstructs features using both semantic priors and geometric evidence.



Method Geometry-Guided Decoder

• The Geometry-Guided Decoder performs 
reconstruction conditioned on both 
semantic and geometric information.

• The global token provides the semantic 
prior, while local feature tokens provide 
detailed geometric cues.

• A geometry-derived bias is added to the 
attention mechanism, allowing surface 
normal and curvature variations to guide 
reconstruction.

• This helps produce category-consistent and 
geometry-aware reconstruction.



Experiment Results Real3D-AD



Experiment Results Anomaly-ShapeNet



Experiment Results Qualitative Results

• Qualitative results show that SeDiR produces more accurate anomaly localization.
• MC3D-AD often misses true defects or activates normal regions as anomalies.
• In contrast, SeDiR better aligns with the ground truth by reconstructing under clearer semantic identity and 

geometric guidance.



Ablation Studies

• The effectiveness of core components.

• Comparison of different guidance strategies in GGD.

• The contribution of each loss in C3L.

• Comparison of different global token strategies.



Thank you!
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