
S2GS: Streaming Semantic Gaussian Splatting for 
Online Scene Understanding and Reconstruction

Motivation:
Existing offline-global methods repeatedly recompute interactions over all previous frames, causing
runtime and memory to grow rapidly with sequence length. Even on a 140 GB H200 GPU, SIU3R runs
out of memory after about 80 frames. This motivates an incremental streaming approach that
avoids reprocessing history.
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Methods:

Results:

l S2GS performs online joint modeling through a geometry–semantic decoupled architecture. A
causal geometry stream incrementally maintains geometry and appearance, while an independent
semantic stream extracts stable multi-scale representations from a frozen 2D foundation model.
l Streaming-specific stabilization mechanisms, including query contrastive alignment and online
instance memory,  improve temporal identity consistency and enable  open-vocabulary semantic
understanding. 
l Unlike offline-global methods, S2GS avoids reprocessing historical frames, achieving strong long-
horizon scalability.

Visual comparison:


