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[KinectFusion, Izadi et al. 2011]

[NBO, Liu et al. 2018]
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• Geometric errors
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CAD Recomposition

• Clean and concise geometry

• Object-level segmentation

• Offline

• Retrieval errors

[Scan2CAD, Avetisyan et al. 2018a]

[Vid2CAD, Maninis et al. 2022]
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CAD RecompositionReal Scene Surface Reconstruction

Do we really need the surface reconstruction?

Surface Reconstruction
Only get reconstructed surface

Offline CAD Recomposition
Based on reconstructed surface

Key Observation



Surface reconstruction is not necessary
for online CAD recomposition

CAD RecompositionReal Scene

Key Observation



Relation as constraint and guidance

Key Idea
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CAD recomposition
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Additional

Training Supervision

Detail 1 : Object Pose Estimation



Detail 2 : Relation-guided Optimization



… …

Detail 3 : Geometry-aligned CAD Retrieval



Detail 4 : Candidate Viewpoint Generation



Evaluations



Offline comparison

Scan2CAD+M SceneCAD+M ISR+M Ours+M GT Scan2CAD+A SceneCAD+A ISR+A Ours+A GT

• TC: Time Consumption
• SC: Storage Consumption
• CA: Class Accuracy
• PA: Pose Accuracy
• PE: Pose Error
• GE: Geometry Error



• DC: Distance Consumption
• TC: Time Consumption
• SC: Storage Consumption
• CA: Class Accuracy
• PA: Pose Accuracy
• PE: Pose Error
• GE: Geometry Error

Online Comparison

ROCA+RelNBV RelCAD+AsyncScan Ours(RelCAD+RelNBV) GT



More results



Conclusion

Online Scene CAD Recomposition via Autonomous Scanning



Supplementary materials and code are available:

https://565353780.github.io/AutoScan2CAD/
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Ligang Liu

GCL, University of Science and Technology of China



Thank you for attention!
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