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Motivation 

Memory bank-based 3DAD methods follow three key steps: 1. Build memory bank 
(from prototypes); 2. Register test point cloud; 3. Feature extraction and comparison. 
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Motivation: Challenges 

Unreliable Registration Weak Feature Representation 
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Motivation: Rethinking Registration in Anomaly Detection 
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Conventional Pipeline:  

Our Pipeline:  

--To address the challenges we discussed earlier 

• Rotation-invariant, structurally 
consistent features;  

• Better handle geometric 
variations and structural 
defects; 

• Naturally improve memory-
based anomaly detection 

Shared Core Capabilities 
Registration 

Rotation-invariant 

Local structure modeling 

Structural discrimination 

Anomaly Detection  
Robust under rotations 

Fine-grained local details 

Consistent feature comparison 

↔ 
↔ 
↔ 

Registration → Feature Extractor → Anomaly Detection  

【Registration ↔ Feature Extractor】→ Anomaly Detection  
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Experiments 
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Experiments 
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Qualitative results of localization on the Real3D-AD dataset. Qualitative results of localization on the Anomaly-Shapenet dataset. 
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