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Background

• Anomaly Detection

• Identify abnormal samples.

• Localize abnormal regions.

• The training set usually includes only normal samples.

• Anomalies are varied and unpredictable.

[1] Paul Bergmann, Michael Fauser, David Sattlegger, and Carsten Steger. Mvtec ad — a comprehensive real-world dataset for unsupervised anomaly detection. 2019 IEEE/CVF Conference on ComputerVision and Pattern Recognition (CVPR), pp. 9584–9592, 2019.
[2] Paul Bergmann, Kilian Batzner, Michael Fauser, David Sattlegger, and Carsten Steger. Beyond dentsand scratches: Logical constraints in unsupervised anomaly detection and localization. International Journal of Computer Vision, 130(4):947–969, 2022.



Background

• Current 3D Anomaly Detection

• Extend RGB anomaly detection to RGBD.

• Only single side.

[3] Paul Bergmann, Xin Jin, David Sattlegger, Carsten Steger: The MVTec 3D-AD Dataset for Unsupervised 3D Anomaly Detection and Localization; in: Proceedings of the 17th International Joint Conference on Computer Vision, Imaging and Computer Graphics Theory and 
Applications - Volume 5: VISAPP, 202-213, 2022, DOI: 10.5220/0010865000003124.

https://arxiv.org/pdf/2112.09045
https://doi.org/10.5220/0010865000003124


Motivation

• Enabling the model to recognize anomalies like humans do

• Humans rely on a complete product prototype to infer defects in other products.

• Providing complete product prototypes for the training set, eliminating factors such as object poses and shooting angles.

• During testing, only one side is observed, just like manual inspection on the actual production line.



Dataset

• Dataset: data collection

• The training prototype samples used for training are obtained through multiple scans and manual stitching.



Dataset

• Dataset: data collection

• We used CloudCompare to label anomalies and output the raw data in pcd format.

[4] CloudCompare Community. Cloudcompare - a 3d pointcloud and mesh software. 2016.



Dataset

• Dataset: data 

• Our dataset contains 12 different objects.



Dataset

• Dataset: data statistics 

• The objects we captured are relatively small, and the proportion of defect points is low, which brings some challenges to the detection.



Dataset

• Dataset: data statistics 

• We used CloudCompare to label anomalies and output the raw data in pcd format.



• Benchmark: M3DM[5] , BTF[6] and PatchCore[7]

• We adapted some feature-based retrieval methods to our dataset to establish a benchmark.

[5] Wang, Y., Peng, J., Zhang, J., Yi, R., Wang, Y., & Wang, C. (2023). Multimodal Industrial Anomaly Detection via Hybrid Fusion. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 8032-8041).

[6] Horwitz, E., & Hoshen, Y. (2023). Back to the feature: classical 3d features are (almost) all you need for 3d anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 2967-2976).
[7] Roth, K., Pemula, L., Zepeda, J., Schölkopf, B., Brox, T., & Gehler, P. (2022). Towards total recall in industrial anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 14318-14328).

ADBench-3D



ADBench-3D

• Benchmark: M3DM[4] , BTF[5] and PatchCore[6]

• We adapted some feature-based retrieval methods to our dataset to establish a benchmark.

[4] Wang, Y., Peng, J., Zhang, J., Yi, R., Wang, Y., & Wang, C. (2023). Multimodal Industrial Anomaly Detection via Hybrid Fusion. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 8032-8041).

[5] Horwitz, E., & Hoshen, Y. (2023). Back to the feature: classical 3d features are (almost) all you need for 3d anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 2967-2976).
[6] Roth, K., Pemula, L., Zepeda, J., Schölkopf, B., Brox, T., & Gehler, P. (2022). Towards total recall in industrial anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 14318-14328).



• Baseline: Reg3D-AD

• Based on the characteristics of the dataset, we combined point cloud registration with feature-based retrieval for anomaly detection.

[4] Wang, Y., Peng, J., Zhang, J., Yi, R., Wang, Y., & Wang, C. (2023). Multimodal Industrial Anomaly Detection via Hybrid Fusion. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 8032-8041).

[5] Horwitz, E., & Hoshen, Y. (2023). Back to the feature: classical 3d features are (almost) all you need for 3d anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 2967-2976).
[6] Roth, K., Pemula, L., Zepeda, J., Schölkopf, B., Brox, T., & Gehler, P. (2022). Towards total recall in industrial anomaly detection. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (pp. 14318-14328).
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