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Introduction
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e Computer Aided Design (CAD) modelling has become the
standard for any industrial design.

e Along sought after goal is 3D reverse engineering: the
automated recovery of a CAD model design history.

e One step towards bridging the gap between works [1,2,3,4]
recovering the construction history ot CAD model made of
only the extrusion operation type and works [5,6,7]
segmenting B-Rep faces according to their operation type.

e CADOps-Net, a model that learns the segmentation of faces
into both CAD operation types and steps.

Contributions

e A neural network, CADOps-Net, that operates on B-Reps to
learn the segmentation of faces into CAD operation
types and steps. We introduce a joint learning method
within an end-to-end model.

e A novel dataset, CC3D-Ops, that builds on top of the
existing CC3D dataset by extending it with B-Reps and their
corresponding per-face CAD operation type and step
annotations.

e Fvaluation on two datasets and compared to recent state-
of-the-art methods.

e A potential downstream application consisting of CAD
sketch recovery from B-Reps.
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e 3/k+ B-Reps with the corresponding per-
face CAD operation type and step
annotations.

e [he proposed CC3D-Ops dataset comes with
more complex models that are closer to
real-world industrial challenges than other
existing datasets.
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op.type op.step Consistency
mAcc mloU mAcc R mSc

CADNet 88.9 67.9 : - :

UV-Net 92.3 724 - - -
BRepNet 943 814 - - -
Ours w/o JL— 955 832 80.2 8/.1 974

Ours w/JLT 959 842 82.5 93.3 98.7

CADNet 57.5 269 - - -
BRepNet 714 359 - - -
Ours w/o JL= 76.0 430 484 40.7 82.7

Ours w/JLT 75.0 443 62.7 82.4 96.7
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e CAD operation step segmentation task is much more challenging for
complex models made of many construction steps.

Downstream Application
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e CADOps-Net jointly learning CAD operation types and steps of B-Rep faces.

e Joint learning leads to more consistent CAD operation type and step
predictions.

e Combining these two segmentations allows for recovery of further
information of the construction history such as sketches.

e As future work, an investigation of the ordering of the construction steps
while maintaining various types of CAD operations.
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