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What does LaRender do?

(1) Precise control of occlusion
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Data curation Control signal design Model finetuning

@ It would work, but the costis high.
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f Discretized volume rendering:
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Colors: ¢;

@ What if they are high dimensional representations?
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@ 3D representations are more difficult to obtain than 2D ones. Let’s simplify them.
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Using 2D hidden states from text-to-image diffusion models while
keeping 3D layouts and the shape of the cross sections.

@ But how to determine their distances to the camera, and the FOV of the camera?
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From physical rendering to latent rendering
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Now we created the foundation of Latent Rendering!



LaRender: a non-parametric framework

I EEV% HONOLULU

OCT19-23, 2025 H HWHI I
Pretrained text-to-image
diffusion model
~ A
Each cross-attention layer (bottom) (top)
A yellow wall. A blue triangle. A green circle. A red rectangle. [
Topological sorting
l l l l A blue triangle.
, (0.1,02,0.4,0.6)
APi Cross Attention 1
//J/ l normalizing
. ] RO . 4 y(eé’lg’vr,;v)all. ¢ A red rectangle.
ompt L or <blank> (0.2,0.4,0.7,0.4)
@ Attm. maps
Attention b A green circle.
. R, Bbox. masks 03.02.04.04)
Occupancy mask:{M;} Input: occlusion graph w/ bboxes
II Accumulated R(+D) 1 & (1 MR®
. b | transmittance T ] ; (1~ exp(—o))MiR,,
| o N
y - ' - I
° l d ! 4 rg d ﬁi S= Z Ti(l - exp(_ai))Mi:
' L//// i=1
RU+D) . M R(l) - //Tw-’;;l - -’/-T-W’;(/l)l - M R(l) i—1
4ty 3ht3 21t 1 T;|= exp —ZMjo'j .| a; € [0, +0)
j=1




HONDLULU
LaRender results !EQQM%HHWHII

Prompt: A vase hidden by a clock.
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(text control) (text control) (layout control) (layout control) (occlusion control)

Comparison
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Prompt: A cow occludes a man and a fence, the man occludes the fence.
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Prompt: In a park, a fountain is partially obscured by a lion statue, and in front of them is a bush that hides both of th
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Similar layout, different occlusion
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Failure cases
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reflection

reflection: 0.05 fog: 0.10
a; =1—exp(—oa;) € [0,1)
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