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Challenges in Capturing Real-World Interactions

3d Static Scene[1][2] 4D Deformable Scene[3][4] Object Level Control[5][6]

Complexity of Modeling High-Dimensional Interactive Scenes
Significantly Increasing Computational Time and Memory Cost
Lack of Comprehensive Scene-Level Datasets
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The Overview of LiveScene

the first scene-level language-
embedded interactive radiance field

enabling manipulation of multiple 
articulated objects and language-
based interaction



Interactive Space

Assuming a non-rigidly interactive scene with α control variables κ = [κ1, κ2, ..., κα] corresponding
to α objects, we delineate its representation by a high-dimensional function:

Ray Samples

jointly model with spatial and interaction 
variables is complex and computational 



Multi-scale Interaction Space Factorization

Interaction features are distributed in (3 + α)-D interactive space and aggregate into cluster 
centers, which can be projected into a compact 4-dimensional space



Multi-scale Interactive Ray Sampling

For a given intersection point p, the deformable features can be retrieved from the corresponding 
local 4D deformable field by maximizing sampling probability P



Feature Repulsion and Probability Rejection

a repulsion loss for ray pairs (ri, rj), and amplify the feature diMerences between distinct 
deformable regions, promoting the separation of deformable field

Probability Rejection
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Experiment results
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For more extensive evaluation and dataset download
please check the paper and project website

https://livescenes.github.io

https://livescenes.github.io/

