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• 4D Gaussian Splatting (4DGS) enables real-time, 
high-fidelity rendering of dynamic scenes, but 
the models are extremely redundant, which 
contains millions of Gaussians, leading to large 
storage, slow rendering, and heavy computation. 
Existing pruning methods mostly use static 
heuristics (opacity, scale) and ignore the 
temporal behavior in dynamic scenes.

• Many Gaussians show simple or predictable 
motion, or remain nearly static across time. 
These Gaussians contribute little to temporal 
fidelity and can be safely merged. Conversely, a 
small subset with complex motion, high 
curvature, or temporally varying appearance 
must be preserved.

• This motivates a dynamics-aware pruning 
framework that evaluates each Gaussian’s 
spatio-temporal importance, using statistics such 
as trajectory magnitude, motion curvature, and 
opacity variation.

• By combining these with static cues (coverage, 
anisotropy), we can selectively keep Gaussians 
that drive dynamic complexity while 
aggressively removing redundant ones.

• Our goal is to achieve 40-60% Gaussian 
reduction and 1.5–2× rendering speedup, with 
minimal loss in temporal quality (tLPIPS / PSNR 
/ SSIM), through a post-hoc, architecture-free 
method.

Foundations in Static Scenes

● 3D Gaussian Splatting [3] revolutionized radiance 
fields by enabling high-fidelity, real-time rendering 
for static scenes using explicit Gaussian 
representations.

Evolution to Dynamic Scenes

● Early neural approaches like Neural 3D Video [2] 
achieved impressive quality for dynamic scenes but 
relied on implicit representations, limiting real-time 
performance.

● Recently, 4D Gaussian Splatting [1] extended the 
explicit representation to the temporal dimension, 
achieving real-time rendering for dynamic scenes.

Limitations & Our Approach

● Despite its speed, the 4DGS model [1] introduces 
significant redundancy and high storage costs. Our 
work focuses on optimizing the 4DGS model by 
introducing a dynamics-aware pruning strategy to 
reduce model size while maintaining visual fidelity.
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Comment on Results
● Qualitative: As shown in the visual comparison, our pruned model (Right) 

maintains almost the same rendering quality compared to the unpruned 
baseline (Middle) and Ground Truth (Left), effectively preserving fine details 
and dynamic motions.

● Quantitative: The table below reports the per-scene metrics. Despite a 
significant reduction in model size, our model achieves competitive PSNR and 
SSIM scores comparable to the full 4DGS model, demonstrating an excellent 
trade-off between efficiency and visual fidelity.


