What Is amodal instance
segmentation?

Predict the complete mask of the occluded instance,

Including both visible and invisible regions.

Amodal Instance
Segmentation

Visible Instance
Segmentation

Observations:

2D amodal mask is the projection of 3D model

3D model can be reconstructed from 2D instances

Our Purpose:

1. Build a bridge between 2D and 3D

2. Use 3D model as shape prior
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Qur approach:

Step 1: Visible Instance Segmentation

Step 2: Single-view Unsupervised 3D Reconstruction
Step 3: Unsupervised Learning for Viewpoint Estimation
Step 4: Differentiable Render for Projecting 3D to 2D
Step 5: Region-specific Edge Refine

What is unsupervised 3D reconstruction
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Experiments:

Comparison with SOTA

Methods Airplane Bench Dresser Car Chair Display Lamp Speaker Rifle Sofa Table Phone Vessel mloU
Deocclusion [36]cyprao 249 674 453 588 837 784 779 152 487 481 39.5 238 719 | 522
Mask-RCNN [9)iccvir - 734 66.0 924 935 89.3 90.0 774 8.5 30.0 860 73.1 898 805|792
ORCNN [Tlwacvio L5 611 920 927 888 8.8 T79.5 887 328 85.6 725 89.0 80.0 | 787
BCNet [17]cvera 73.0 751 938 894 866 887 81.6 902 328 834 775 887 748|782
ShapeDict [30[aaar2r  75.2 685 937 93.6 884 89.3 781 8.6 344 87.3 748 90.7 80.9 | 80.3
Ours (no pretrain) 779 80.8 94.2 928 797 875 678 90.5 69.9 90.3 86.2 92.1 81.3 |83.9

On the ShapeNet dataset

Qualitative Results
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On the ShapeNet dataset
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