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Overview

• We propose Multi-3D-Memory (M3DM), a novel multimodal anomaly 
detection method with hybrid fusion scheme.
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Point Feature Alignment

• Point Feature Extraction. We utilize a Point Transformer (ℱ𝑝𝑡) to 
extract the point clouds feature.

• Point Feature Interpolation. We propose to interpolate the feature 
back to the original point cloud.

• Point Feature Projection. After interpolation, we project point 
feature into the 2D plane using the point coordinate and camera 
parameters.
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Unsupervised Feature Fusion

• The interaction between 
multimodal features can create 
new information that is helpful 
for industrial AD.

• UFF is a unified module 
trained with all training data of 
MVTec-3D AD. 

• The patch-wise contrastive 
loss encourages the 
multimodal patch features in 
the same position to have the 
most mutual information.
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Decision Layer Fusion

• We propose to utilize multiple memory banks to store the original 
color feature, position feature and fusion feature. 

• 2 learnable One-Class Support Vector Machines 𝒟𝑎 and 𝒟𝑠 to 
make the final decision for both anomaly score 𝑎 and 
segmentation map 𝑆.

• Decision Layer Fusion can be described as:

𝑎 = 𝐷𝑎 𝜙 ℳ𝑟𝑔𝑏 , 𝑓𝑟𝑔𝑏 , 𝜙 ℳ𝑝𝑡 , 𝑓𝑝𝑡 , 𝜙 ℳ𝑓𝑠, 𝑓𝑓𝑠 ,

𝑆 = 𝐷𝑆 𝜓 ℳ𝑟𝑔𝑏 , 𝑓𝑟𝑔𝑏 , 𝜓 ℳ𝑝𝑡 , 𝑓𝑝𝑡 , 𝜓 ℳ𝑓𝑠, 𝑓𝑓𝑠 .
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Comparison on MVTec-3D AD

• I-AUROC score



Comparison on MVTec-3D AD

• AUPRO score



Comparison on MVTec-3D AD

• Our method performs well on both anomaly detection and anomaly 
segmentation. 



Ablation Study

• Compared with directly concatenating feature with UFF, the single 
memory bank method get better performance.

• With DLF, the anomaly detection and segmentation performance
gets great improvement.



Exploring Point Transformer setting

• We get the best performance with 1024 point groups per sample 
and each point group contains 128 Points.

• Compared with directly calculating anomaly and segmentation 
scores on point groups, the method based on a 2D plane patch 
needs a small patch size towards high performance.



Conclusion
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• Our method is based on multiple memory banks and we propose a 
hybrid feature fusion scheme to process the multimodal data.
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