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Goal #1: Accurate Splat Bounding and Evaluation 

3DGS projects Gaussians onto the screen using an 
affine approximation of the perspective projection. 
This causes visually disturbing projection artifacts.

Goal #2: Fast and Temporally-Stable Rendering 

3DGS sorts splats based on their mean in view space 
to approximate prohibitively slow per-pixel sorting. 
The result are popping artifacts during view rotation.

Key Improvements 

✓ Perspective-correct and 
fast 3D Gaussian rendering 

✓ Per-pixel sorted blending 
via hybrid transparency 

✓ Still works when Gaussians 
are degenerate 

✓ Fast training and rendering 
with equal or better quality

3DGS Ours

Our proposed solution is a fast and perspectively 
accurate ray casting approach. To evaluate a Gaussian 
at a pixel, we represent the corresponding ray as the 
intersection of two planes and utilize Plücker 
coordinates to compute the Gaussian’s value at the 
point of maximum contribution along a ray.

To accelerate rendering, we compute exact screen-
space bounding boxes by fitting axis-aligned planes.
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πscreen ∈ {(1,0,0,−x1), (−1,0,0,x2),
(0,1,0,−y1), (0,−1,0,y2),
(0,0,1,−z1), (0,0,−1,z2)}

Parameter Space View Space Screen Space

T = Gaussian Transform
M = Modelview Transform
P = Projective Transform
V = Viewport Transform

Transforming planes sidesteps matrix inversion. This 
makes our approach numerically stable and capable of 
handling degenerate Gaussians during training.
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Our hybrid transparency formulation ensures temporal 
stability with similar quality as fully resolved per-pixel 
transparencies at a fraction of the rendering costs.

To compute the color of a pixel, we alpha blend the 
K=16 foremost fragments (Core) and use a weighted 
average to accumulate the remaining ones (Tail).
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