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Why Geometry Matters in Video Generation




Core ldea: Add Depth as Geometric

Supervision
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Geometric Regularization Loss

X; =P, -7 (D, K),

where 7! denotes backprojection from depth to 3D coordinates.
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We denoise Xgjqpa using voxel grid downsampling and statistical outlier removal to improve robust-
ness and computational efficiency.
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where V; is the set of valid pixels and 4 is a tolerance threshold set to 0.05.



Two-Stage Training

I’Vlj _ |:I/Tgn:| = RSZOHL,XC}’ bl_rt — bin c Rotj

< RQCE

out — bou ¢

W+ _ [Wout Wout} € R01X2C@, b(;l;t — |:bout

Stage 1: RGB-D Joint Generation.
)\depth(t) = mm(lO, 0.1+ Odt),
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Stage 2: Geometric Regularization.
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