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Problem Statement

Can we recover 3D geometries of high fidelity given a (noisy) pointcloud as input?
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Implicit Neural Representations for 3D Reconstructions

Mescheder: Occupancy Networks: Learning 3D Reconstruction in Function Space. CVPR, 2019. 3



Implicit Neural Representations for 3D Reconstructions

✓ Results in continuous representations
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Implicit Neural Representations for 3D Reconstructions

✓ Results in continuous representations
The global latent code yields overly smooth geometries
Fully connected layers are not translation equivariant
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Implicit Neural Representations for 3D Reconstructions

Peng: Convolutional Occupancy Networks. ECCV, 2020. 4



Implicit Neural Representations for 3D Reconstructions

✓ Utilizing local features recovers more detailed geometries
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Implicit Neural Representations for 3D Reconstructions

✓ Utilizing local features recovers more detailed geometries
Latent vectors are uniformly distributed in space
Struggles to capture fine-grained geometries around the surface boundaries
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Implicit Neural Representations for 3D Reconstructions

Boulch: POCO: Point Convolution for Surface Reconstruction. CVPR, 2022. 5



Implicit Neural Representations for 3D Reconstructions

✓ The latent vectors are concentrated around the surface boundaries
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Implicit Neural Representations for 3D Reconstructions

✓ The latent vectors are concentrated around the surface boundaries
Very slow inference time
Struggles to capture fine-grained geometries
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Our Implicit Neural Representation for 3D Reconstructions
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Our Implicit Neural Representation for 3D Reconstructions

✓ Utilizing local features recovers more detailed geometries
✓ Our model can reconstruct a 3D scene up to 10× faster
✓ Can capture fine-grained geometries
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Object-Level Reconstruction on ShapeNet

Object-level reconstructions using 3k points as input
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Object-Level Reconstruction on ShapeNet

Object-level reconstructions using 300 points as input
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Attention to Detail
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Object-Level Reconstruction on ShapeNet
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Scene-Level Reconstruction on Synthetic Rooms

Scene-level reconstructions using 10k points as input
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Scene-Level Reconstruction on Synthetic Rooms

Scene-level reconstructions using 3k points as input
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Generalization on ScanNet-v2
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Scene-Level Reconstruction on Synthetic Rooms

Quantitative Evaluation on Synthetic Room
Dataset using 10k points as input

Wang: ALTO: Alternating Latent Topologies for Implicit 3D Reconstruction, CVPR 2023 12



Scene-Level Reconstruction on Synthetic Rooms

Quantitative Evaluation on Synthetic Room
Dataset using 10k points as input

Generalization Capability on ScanNet

Wang: ALTO: Alternating Latent Topologies for Implicit 3D Reconstruction, CVPR 2023 12



Scene-Level Reconstruction on Synthetic Rooms

Quantitative Evaluation on Synthetic Room
Dataset using 10k points as input

Generalization Capability on ScanNet

Runtime Comparison
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Thank you for your attention!
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