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Gaussian Splatting Rendering

3DGS splits the rendered image into multiple non-overlapping tiles.
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Tiling

3DGS splits the rendered image into multiple non-overlapping tiles.
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Gaussians that span across multiple tiles being duplicated accordingly
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Gau1 Dep1

Sorting

3DGS sort the Gaussians according to the depth.
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Alpha blending

3DGS relies on non-commutative alpha blending.
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Sorting is not friendly for GPU Hardware Rasterization  

It introduces computational overhead and memory bottlenecks. 
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Sorting introduces popping artifacts
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Can we remove sorting in 3DGS?

Our method
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Weighted Sum Rendering 
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Direct Weighted Sum Rendering 
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Exponential Weighted Sum Rendering
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Linear Correction Weighted Sum Rendering 

𝑤 𝑑𝑖 = max 0, 1 −
𝑑𝑖
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ReLU like function. Never used in OIT. We are the first to use it in rendering.
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View dependent opacity

Y (·) indicates the spherical harmonic function and 𝐇𝑖 indicates the learnable 
spherical harmonics coefficients for opacity.

𝑢𝑖 = 𝑌( 𝐟 − 𝐩𝑖 , 𝐇𝑖)

View dependent opacity
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Quantitative  Results

Experiments
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Qualitative Results
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On Snapdragon 8 gen 3 at 1920x1080

3DGS-Compute: Port 
3DGS CUDA kernels to 
Vulkan compute shaders

3DGS-Graphics: Global 
sorting followed by 
hardware rasterization

Experiments
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Thank you!
All the examples were used under a Creative Commons license


	Slide 1: Sort-free Gaussian Splatting via Weighted Sum Rendering
	Slide 2: Motivation
	Slide 3: Motivation
	Slide 4: Motivation
	Slide 5: Motivation
	Slide 6: Motivation
	Slide 7: Motivation
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Motivation
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: Experiments
	Slide 29: Experiments
	Slide 30: Experiments
	Slide 31
	Slide 32
	Slide 33: Thank you!

