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_____________________________ Q_\_'_e_'_'Y_i_@W______________________________\ Data Metric » Reachability guidance with different agent sizes.
Motivation: Interactive 3D scene synthesis for embodied agents 1 »3D-FRONT for scene layout » Visual Metric (realism & diversity) /et In2uidance
Challenge: Lack of scene data (Realism & Physical plausibility)— »3D-FUTURE for rigid objects * FID, KID, SCA, CKL 5
> Procedurally created scenes: Unreal x [ Ll ] > GAPartNet for articulated ob@ » Physical Metric 5
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» Manually designed scenes: Limited Number x | B L | =4 : COIIIS|0n rate.. Col,, , Col.,. >
> Scene synthesis: No physical constraints x ; z * Objects outside the floor plan:R -
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» Reachability Guidance
Collision Avoidance Room-layout Guidance Reachability

3 Wb * Representation. Find a better/general object representation.
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Data Bedroom Livingroom Diningroom | _ reach
. « Ratio of walkable area: R, ...
Colop; | 0.214 0.206 0.209 |
Colscene 0.42 0.625 0.57 | i
Rout 4 0.201 0.0584 0.159 ! _ _ _ Exp_erlments o
Rieach 0.850 0.841 0.876 . » visual metrics and physical metrics Y means better than training dataset
Rwa]kable T 0.749 0.828 0.807 :
I Room Type Method FID| KID| SCA| CKL|] C‘/Olobj ' Colgene ! Rowd Ruwakable T Rieach T ] ]
Contributions: i ATISS 3019 0.0010 49.14  0.0028 || 0.248 046 028 0839  0.736 » Embed articulated object
: : : : : Bed DiffuS 25.00 0.0004 51.78 0.0031 || 0.228 0.43 0272  0.827 0.755 . .
1. PhyScene is the first framework for physically interactable scene synthesis. | wereom T > Import scenes in Isaac Sim.
e , _ _ , , | PhyScene (Ours) | 25.52  0.0006 50.10  0.0025 || 0.187v¢ 0.363¢ 0245  0.865%¢ 0.762%¢ |
2. Diffusion model + novel physical guidance + retrieve articulated objects. : ATIES 1566 00035 5164 00016 | 0316 085 0136 0814 0791 > Evaluate with agent
ST T T T T T e e e e e e e e e e e e e e e s s - - g PhyScene (Ours) | 43.33  0.0031 53.50 0.0015 || 0.191%%  0.63 0.219 0.815 0.771
Physical Guidance DR FUoT et At ATISS 4166 0.0039 6457 0.0040 || 0.591 096  0.132  0.874 0.848
Guided Objects x; X B Bl B o; Dining Room DiffuScene 38.31 0.0020 60.19 0.0013 || 0.160 0.55 0.244 0.787 0.847
aciehl Phy’!;ml category ¢ € RO | PhyScene (Ours) | 39.90 0.0026 60.00 0.0013 || 0.151Y¢ 0.535% 0217  0.852 0.789
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Avoidance Constraint Interactiveness T T dgady — ,.;; -
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Objects x; = {o1,...,0n} Floor Plan SLtanet SDFUTURE o
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» Collision Avoidance sl¢ . » Diversity. Generate more room types & add small objects. i
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» Room-Layout Guidance «<—0; B . » Interaction. Evaluate on specific planning & interaction tasks. i
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https://embodied-generalist.github.io/

