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Challenges in Capturing Real-World Interactions g

s 2/

3d Static Scene!'ll?] 4D Deformable ScenelSI4] Object Level Controll®I€l
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Complexity of Modeling High-Dimensional Interactive Scenes
Significantly Increasing Computational Time and Memory Cost
Lack of Comprehensive Scene-Level Datasets




The Overview of LiveScene
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Interactive Space
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to a objects, we delineate its representation by a high-dimensional function:

Assuming a non-rigidly interactive scene with a control variables k = [K;, Ky, ..

., Ko] corresponding
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variables is complex and computational
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Multi-scale Interaction Space Factorization R

Interaction features are distributed in (3 + a)-D interactive space and aggregate into cluster
centers, which can be projected into a compact 4-dimensional space R*
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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
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Feature Repulsion and Probability Rejection R

a repulsion loss for ray pairs (r, r), and amplify the feature differences between distinct
deformable regions, promoting the separation of deformable field
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The Overview of LiveScene
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Experiment results

Physical Scene Modeling Capability

Parameters by Interactive Object Number
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Table 2: Quantitative results on OmniSim Dataset. LiveScene outperforms prior works on most
metrics and achieves the best PSNR on the #challenging subset with a significant margin.

#Easy Sets #Medium Sets #Challenging Sets #Avg (all 20 Sets)
Method PSNR?T SSIMt LPIPS| PSNRf SSIM?T LPIPS| PSNRf SSIM1 LPIPS| PSNR?T SSIM?T LPIPS|
NeRF [38] 25.817 0.906 0.167 25.645 0.928 0.138 26.364 0.927 0.128 25.776 0.916 0.153
InstantNGP [39] 25.704 0.902 0.183 25.627 0.930 0.140 26367 0.920 0.143 25706 0.914 0.164
HyperNeRF [42] 30.708 0.908 0.316 31.621 0.936 0.265 27.533 0.897 0.318 30.748 0.917 0.299
K-Planes [10] 32.841 0952 0.093 32.548 0.954 0.100 29.833 0.937 0.118 32.573 0952 0.097
CoNeRF [20] 32.104 0932 0.254 33256 0.951 0.207 30.349 0.923 0.238 32477 0939 0.234
MK-Planes* 31.630 0.948 0.098 31.880 0.951 0.104 26.565 0.887 0.218 31.477 0.946 0.106
MK-Planes 31.677 0948 0.098 32.165 0.952 0.099 29.254 0.933 0.119 31.751 0.949 0.099
CoGS [63] 32.315 0961 0.108 32.447 0.965 0.086 28.701 0.970 0.073 32.187 0.963 0.097
LiveScene (Ours) 33.221 0.962 0.072 33.262 0.965 0.072 31.645 0.948 0.093 33.158 0.962 0.074
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For more extensive evaluation and dataset download
please check the paper and project website

https://livescenes.github.io
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