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Current Directions in Scene Generation

LLM Scene Generation

● Examples often setting 
restricted (e.g. indoor scenes)

● Rely on LLM domain knowledge

Diffusion/NeRF-Based Methods

● Great results, but panorama based
● Unstructured representation

HOLODECK (2023) Disentangled 3D Scene Generation 
with Layout Learning (2023)

Single-View Scene Synthesis

● Often limited, examples either:
○ Require additional training
○ Rely on limited 3D object 

databases for retrievals
○ Arenʼt open-vocabulary

Diorama (2024), CAST (2025), MIDI (2025)



Why is single-view scene synthesis limited?

Poor Fitting
Smaller scale scenes
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Automating Object Removal?

Promising Results in Object Removal

SmartEraser (2025)



Caveats in Object Removal



Automating Object Removal?

Promising Results in Object Removal Spatial Reasoning in VLMs?

LayoutVLM (2025)SmartEraser (2025)
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Prior work: Object Generation & Fitting

Diorama 
(2024)

DeepPriorAssembly 
(2024)
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Method: Object Generation & Fitting

Amodal Depth 
Segmentations

Camera-view centric 3D 
reconstruction

Object fitting becomes a simplified 4 DoF (uniform scale & translation) RANSAC problem!

Depth renders

Final Reconstruction

Fitting



Method: Depth Alignment
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Results: Existing Benchmarks
3D FRONT

● Synthetic Indoor Scenes w/ 3D GT
● Well-used benchmark for 

single-view reconstruction

MIT Scene Parsing Benchmark

● Scene segmentation benchmark w/ 
semantic annotation (e.g. things vs. stuff)

● No 3D GT, strictly segmentation



Results: Indoor Scenes (3D Front)

Baselines:
● DeepPriorAssembly (or DPA; closed vocabulary)
● DPA* (augmented w/ VLM labels)
● Ours (without depth alignment)
● Ours (w/ object artifact filtering)



Results: Indoor Scenes (3D Front)
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Results: Outdoor Scenes (ADE20K)

Baselines:
● Ours (w/o iterative object removal)



Qualitative Results: Indoor Scenes
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Qualitative Results: Outdoor Scenes



Qualitative Results: Text2Img



Artifacts Produced by 
Inpainting

Depth alignment 
==

Heuristic solution

Limitations & Future Work

Camera-view 
centric object 

generation
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