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● Dimitris: I changed font to Verdana so that characters breathe a bit more, Arial gives high compactness.
● Alignment of BBoxes with each other, and titles wrt to BBoxes needs refinement for consistency
● We need more of the main reference - highly posisible that PiGraphs people (or reviewers) will visit the poster, they will see their images without reference - some of them 

tend to ask “why” in front of many people, some (few) even get cranky, I have seen this live at CVPR’19.
● Qualitative evaluation - some images have green gframe, some not, alignment needs refinement
● Header background is → this is to make the QR code less ugly without a white frame and black foreground

Apple monitor:  RGB={32,148,207} → hex=#2094CF 
Dell monitor:    RGB={31,146,209} → hex=#1F92D1

● Annotated blue vertices:  {0,171,209} → #00ABD1 / Pink mesh {250,191,205} → FABFCD
● Text too dense - spacing between lines needs space to breathe.
● Check {105,207,70} → 69CF46  //  X {255,35,14} → FF230E

If you want an image in the 
QR, plz pass me oneCurrent ICCV logo suffers a bit 

from white seams around chars 
But no better online!

Goal

● We use 3D scene knowledge to improve human pose estimation from single RGB images.
● Our method enforces Proximal Relationships with Object eXclusion & is called PROX.
● We formulate two types of scene constraints:

○ Penetration constraint.
○ Contact constraint.

● 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.
● However, the world constrains the body, and vice-versa.

● Capture humans moving in, and interacting with, the world.
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Qualitative Evaluation

PROX on PiGraphs dataset [3]

SMPLify-X [1]

PROX

Overlaid on RGB Input Registered to the 3D Scene Mesh (Camera-/Top-/Side-View)

prox.is.tuebingen.mpg.de

Data & Code

Formulation
SMPL-X 

● Interaction = 3D surfaces in contact.
● Skeletons can not fully capture this [2,3].
● Represent human body using SMPL-X [1].
● SMPL-X models the body with the

face and fully articulated hands.

Full Body Mesh

Full Body Shape

Full Body Pose

Facial Expressions

Body Translation

Monocular Fitting
● Extend SMPLify-X [1] to include scene constraints.

● Minimize the objective function:

2D Joint Reprojection [2]

(optional) Depth Data

Priors

Priors

Penetration Constraint

Contact Constraint

Scene Constraints
Penetration    : Penalize body vertices that

are penetrating the scene:

Penetrating
Vertices 

Quantitative Evaluation
● Vicon MoCap system.
● 54 high-res cameras.
● Living room in the capture space.
● 180 RGB-D frames.
● Pseudo ground-truth SMPL-X 

meshes with MoSh++ [4].

→ PROX-D

→ PROX
PROX Dataset

Depth used only for generating
pseudo ground-truth (GT)
SMPL-X fits.

Optional Depth Term
Body-to-PCL closest points

Visible body vertices

Robustifier (Geman-McClure)

Depth point cloud (PCL)

● 12 reconstructed scene meshes      .
● With Occipital Structure & Skanect.

● 20 subjects (16m/4f).

● Kinect-One camera.
● 100K RGB-D frames.
● Synced & aligned RGB & Depth cameras.
● RGB-D camera aligned to 3D scene.
● Capture humans interacting naturally with rigid scenes.

● Compute a voxel grid for each scene.
● Voxel      stores the distance      to the closest 

scene point                 of       with normal       .
● Signed distance: → free space.

→ lying on      .
→ penetrating      .

Contact    : Encourage proximity between:
● likely contact vertices      of body       .
● the 3D scene mesh       .

Body mesh

      Scene mesh

Robustifier (Geman-McClure)

Body-to-Scene
closest points

Contact 
vertices


