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Overview Efficient rendering via 4D Gaussian splatting Results

• The influence of a 4D Gaussian on a pixel at time t can be evaluated by first 

decomposing it into its spatial conditional distribution and temporal marginal 

distribution, which are 3D and 1D Gaussians respectively, and then splatting the 

conditional 3D Gaussian weighted by the marginal Gaussian at given viewpoint.
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• The rendering process of 4D Gaussian Splatting has conceptual parallels 

with the imaging process of a dynamic scenes:

4D Gaussian dynamic scene

Conditional 3D Gaussian static scene in given time

Planar Gaussian 2D image

Parameterization of 4D Gaussian

• 4D Gaussian Splatting can correctly model the smooth inter-frame 

motions.
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• The reconstruction of a dynamic scene can be recast as optimizing a 

series of native 4D Gaussians to fit its underlying spatiotemporal 4D 

volume. 

• Efficient end-to-end optimization.

• Fully interpretable representation, which inherits the merits of 3D 

Gaussian Splatting, thus friendly for editing and composition.

• State-of-the-art performance and efficiency for neural volumetric video.

• 4D Gaussian Splatting can capture the underlying dynamics with only 

photometric loss.

• 4D Gaussian Splatting can be also applied for the reconstruction of 

large-scale urban scenes without relying on the laborious foreground 

annotations.
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* Videos corresponding to all the images above are available at: https://fudan-zva.github.io/4d-gaussian-splatting.
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