Hand Puppets: 3D Hand Pose Prediction from Shadow Puppet Images
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Problem Statement: Results:
Given a single image of interacting hands’ shadow, predict the corresponding 3D hand pose. Input Shadow Predicted Shadow of
Image Pose Predicted Pose
Hand Pose Prediction Model:
¢ = Orientation of wrist joint 0 = Joint pose parameters T = Translation parameters . ) ' ) . )
ap = Predicted 3D MANO joints S = Predicted shadow image S; = [nput shadow image
Pose Prediction Constraints: MANO Model: Infers pose
1. Pcse parameter L055: parameters USing known vertex
Lpose = Il =213 +1l¢ = @115 +116 —@]I5 |  correspondences.
AN ™M ™ ™
2. Joint 3D Loss: Lip = ||Jap — Jap ||5 — %;[‘(
Articulation - ]
3. Rendering Loss: LS — HS — Si”l Rest Pose Defsorr‘ra:&?ion
Input Mesh Input

Shadow

»

——————— Renderer
InterHand2.6M ’ ’ ’ ’

MANO | |
Labels / stepn
I}
pytorch3d.renderer.
SoftSilhoutteShader T T
Refine
, Input Pose 4 4 X Pose
Data Pre-processmg 8., T - ——— — - = — Parameters
——————— - MANO " Lap | L. T
| s Iz ———»  Model P L ’ ’
L _posc:_ I A A
N | Step 2

Step 1 Final Prediction

Test Time

. > Optimization Failure Cases:

A

Shadow
Image

Renderer

Pose Prediction Network

Initial Prediction Predicted
Shadow

b

Possible Improvements :

* Collision Loss: A penetration loss can be used at test time optimization to reduce the
collisions observed between the two interacting hands. l I

* Regress MANO Shape Parameter: Model network to predict [/ to capture variations in hands.

* Pose for shadow images in the wild: Predict camera pose with prediction of MANO params.




