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e Interaction = 3D surfaces in contact. e Extend SMPLify-X [1] to include scene constraints. N ' Lo /
e Skeletons can not fully capture this [2,3]. e Minimize the objective function: . |
e Represent human body using SMPL-X [1]. b |
e SMPL-X models the body with the E(8,0,¢,v,M,) =E; 2D Joint Reprojection [2] \ 4y
face and fully articulated hands. +ApEp (optional) Depth Data L N '
My(5,6,1,7) “ +Ag, Eo, + Ao Eg; + Ao, By, + AaFo  Priors ‘{
Full Body Mesh | +)‘3Eﬂ + Mg Ee Priors 3 b v
ey e +ApEp Penetration Constraint N o & re
Full Body Pose . 15 S A -
Overlaid on RGB Input Registered to the 3D Scene Mesh (Camera-/Top-/Side-View) Facial Expressions +AcEe Contact Constraint L & 1
GOaI Body Translation ‘ v R el
e Capture humans moving in, and interacting with, the world. Scene Constraints Quantitative Eva|uation
Most pose estimation methods, like SMPLIfy=-X [1] do not take into account the scene. _
Therefore, estimated bodies are usually not consistent with the 3D scene. Contact C: Encourage proximity between: Penetration P: Penalize body vertices that ° V'CO'_“ MoCap system.
However, the world constrains the body, and vice-versa. o likely contact vertices V- of body M, . are penetrating the scene: * 54 high-res cameras.
e the 3D scene mesh M. e Living room in the capture space.

e Compute a voxel grid for each scene. e 180 RGB-D frames.

e We use 3D scene knowledge to improve human pose estimation from single RGB imagey |
e Our method enforces Proximal Relationships with Object eXclusion & is called PROX. ; N  Voxel pi stores the déstance d?- to the closest e Pseudo ground-truth SMPL-X
e We formulate two types of scene constraints: Ec(B,0,v, M) = E pc( min ||ve — vg|) scene point ps; € R of M with normal 7, ;. meshes with MoSh++ [4].
o Penetration constraint. ve €V ‘_\vsevs ) e Sighed distance: d; > 0 — free space. Objective fn terms Error
o Contact constraint. Body-to-Scene d; = 0 — lying on M. E; Ep|[ PIE | V2V | p.PIE | p.V2V
Body mesh M, closest points . _, penetrating M
d; <0|—P g M. X | X | X |[220.27]218.06] 73.24 | 60.80
> e X | x 1/208.03]208.57| 72.76 | 60.95 g
PROX Dataset rorices Velg x| x| 19007 | 190.38 [ 73.73 | 6238
‘ | _ — Ep = 2 : Hdn | |2 X 1]167.08]166.51 | 71.97 | 61.14 || | - PrOX
— C - 1'Y8.17
e 12 reconstructed scene meshes M. | 5 bj\{s-f-s Ci';e meShM Clure) penetrating d; <0 | Lz R e B
. - . -~ , | obustifier (Geman-McClure i . .
e With Occipital Structure & Skanect. | ™ Vertices 4:<0] 68.48 | 60.83 |52.78 | 47.11 J|"|— PROX-D
e 20 subjects (16m/4f). - T ol
e Kinect-One camera. Optional Depth Term References
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