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3D Gaussian Splatting (3DGS)

3D Gaussian Splatting (3DGS)
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[Kerbl et al. 2023]

» High quality results with a large set of training images
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> Real-time inference .
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Goal

3D Gaussian Splatting (3DGS)

SfM Points

[Kerbl et al. 2023]

» Adapt 3DGS to extremely sparse input

setting (2 -4 images)
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NeRF for Sparse Novel View Synthesis

Neural Radiance Field (NeRF)
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[Wang et al. 2023, Yang et al. 2023, Seo et al. 2023, FreeNeRF [Yang et al. 2023]
Kangle et al. 2021, Niemeyer et al. 2021]

» Additional regularizations to constrain the optimization
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NeRF for Sparse Novel View Synthesis

Neural Radiance Field (NeRF)

[Wang et al. 2023, Yang et al. 2023, Seo et al. 2023,
Kangle et al. 2021, Niemeyer et al. 2021]
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NeRF for Sparse Novel View Synthesis

Neural Radiance Field (NeRF)

[Wang et al. 2023, Yang et al. 2023, Seo et al. 2023,
Kangle et al. 2021, Niemeyer et al. 2021]
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3D Gaussian Splatting (3DGS)

3D Gaussian Splatting (3DGS)

SfM Points

[Kerbl et al. 2023]

» Unstructured 3D representation

3DGS [Kerbl et al. 2023]
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Goal

3D Gaussian Splatting (3DGS)

SfM Points

[Kerbl et al. 2023]

» Add coherency to the representation

3DGS [Kerbl et al. 2023]
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Coherent Representation

» Add coherency in 2D domain
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Coherent Representation

» Coherency in 2D domain

» One gaussian per pixel

» Gaussians move along camera ray
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Coherent Representation

» Coherency in 2D domain
» One gaussian per pixel
» Gaussians move along camera ray
» Gaussian position controlled by pixel depth

» Enable regularizations in 2D
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Constraints

> We add coherency to the 3D Gaussian representation
m Single-view constraints

m Multi-view constraints
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Single-view Constraints

» Coherency in 2D domain
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Single-view Constraints

» Coherency in 2D domain
» Implicit decoder predicts smooth 2D depth

» Gaussians move together as agroup

Optimized —
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Multi-view Constraints

» Coherency in 2D domain

» Rasterize all the gaussians to obtain scene depth

» Apply total variation regularization
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Optimization

» Gaussians from different views are quickly aligned due to coherent movement

» Obtain high quality geometry and texture without noisy gaussians

TEXAS A&M  Avinash Paliwal

UNIVERSITY, Sparse Novel View Synthesis with Coherent 3D Gaussians



Inpainting Results — 3 inputs
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Inpainting Results — 3 inputs

Ours w/o |npa|nt|ng Ours w/ inpainting
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Results — 2 inputs
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FreeNeRF [Yang et al. 2023]
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Results — 3 inputs

FreeNeRF [Yang et al. 2023]
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Thank You
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