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LUMEN: Label-free Neural Semantic Image Synthesis
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2. Novel Layout Descriptor

Dense Semantic Neural
Features Separation Layout
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» Dense Features provides an image representation
where information is easily separable.
» Semantic Separation is used to remove nuisance

» We introduce Neural Layout as a more informative layout
representation that supports label-free finetuning.
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» Unlike existing layouts, Neural Layout simultaneously
captures Geometry/Pose and Semantic
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Reference Sem. Seg.

HED Neural Layout
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LUMEN improves both image quality and alignment in
both semantic layout and geometry!

Reference Sem. Seg.

COCO-Stuff
Descriptors

Samples

Jiayi Wang?, Kevin Alexander Laube?l, Yumeng Lit2, Jan Hendrik Metzen?, Shin-I Cheng?, Julio Borges?!, Anna Khorevali*-r._:

Canny MiDaS

HED  Neural Layout

variations while keeping spatial semantic information Method mloU?  Depthl FID |
Metric: Sem. Seg. 43.3 288 153
* mloU: measure alignment Edge (Canny) 444 4.7 132
: ! with the layout condition - - -
3. MethOd OverVIGW. LUMEN = Depth measure scale Edge (HED) 493 21.4 121
invariant geometric fidelity _
= FID: measure image quality Depth (MiDas) 45.3 Zail =
Reference R Cann‘-]y Jcuaila ot Original caption: A semi truck is driving down a street. Neural Layout 52.9 211 118
ﬁ-’*@r Ber| £ ¢ ¢ 2 6. Application: Cross Domain Multi-task
Layout LI
2 — Stable Diffusion — Ref .
UNet s » A > eference ..m. Seg.l_Nerl Laout Train on Variants of
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» LUMEN integrates the Stable Diffusion + ControlNet
architecture to incorporate additional text control. Method mloUT  normal {
o N = S Baseline 44.6 25.8
N Sem. Seg. 47.0 25.4
» Neural Layouts are compatible with textual prompts to S Neural Layout 47.3 24.9
A,

add additional global control without changing layout

Original caption: A small group of sheep standing together next to a building.
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PCA: 20

» Number of PCA components in semantic separation can

Reference sple + foggy be tuned to trade off faithfulness and diversity
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“Sketch”

Artistic Stylization

“3D Render”

Neural Layout Edited
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