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Figure 1. We introduce a 4DGS representation with tailored training strategies that enables interpolating arbitrary intermediate frames,
even under relatively large inter-frame motion. Our method reconstructs high-quality frames in challenging scenarios characterized by non-
rigid deformations, complex textures, and visibility changes. Project page: https://william-wang2.github.io/RetimeGS/.

Abstract

Temporal retiming, the ability to reconstruct and render dy-
namic scenes at arbitrary timestamps, is crucial for ap-
plications such as slow-motion playback, temporal editing,
and post-production. However, most existing 4D Gaussian
Splatting (4DGS) methods overfit at discrete frame indices
but struggle to represent continuous-time frames, leading to
ghosting artifacts when interpolating between timestamps.
We identify this limitation as a form of temporal aliasing
and propose RetimeGS, a simple yet effective 4DGS repre-
sentation that explicitly defines the temporal behavior of the
3D Gaussian and mitigates temporal aliasing. To achieve
smooth and consistent interpolation, we incorporate optical
flow-guided initialization and supervision, triple-rendering
supervision, and other targeted strategies. Together, these
components enable ghost-free, temporally coherent render-
ing even under large motions. Experiments on datasets fea-
turing fast motion, non-rigid deformation, and severe occlu-
sions demonstrate that RetimeGS achieves superior quality
and coherence over state-of-the-art methods.

1. Introduction

High-fidelity dynamic scene reconstruction from multi-
view imagery is a fundamental problem in computer vision
and computer graphics, with broad applications in virtual
reality (VR), film production, and immersive telepresence.
A common requirement across these applications is precise
retime control, which demands rendering a dynamic scene
at arbitrary timestamps and producing temporally coherent
results far beyond the discrete frame indices of the original
capture. Such control enables smooth slow-motion play-
back, supports the high frame rates required for comfort-
able VR rendering [32], and facilitates complex visual ef-
fects (VFX) such as speed ramps and bullet time. This typ-
ically requires generating continuous intermediate frames
between the discrete input frames.

Recently, there has been significant progress in 4D re-
construction using Gaussian Splatting–based representa-
tions, owing to their efficiency and high rendering qual-
ity. Unfortunately, these methods focus primarily on recon-
structing a dynamic scene only at discrete input timestamps,
and are not optimized for interpolated intermediate times.
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