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Motivation

Better Single-View Performance Capture Algorithm Convenient Human Performance Capture
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General

> Cannot track fast motion

Need multi-view input

Cannot reconstruct inner body shape
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Double-layer Surface Representation

ﬂ)ouble-Layer Surface\ /Motion Description\

Inner Layer ™ Skeleton Motion
[SMPL] [Kinematic Chain]

Outer Layer ——— Non-rigid Motion
[Fused Geometry] [Double Node Graph]
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[Loper et al. 2015 SMPL: A Skinned Multi-Person Linear Model]



Double Node Graph

On -body node graph:
Non-rigid deformation of near-body geometry
* Predefined on SMPL model
* Prevent erroneous connections between body parts
e Bind to skeleton for joint motion tracking

A

Far-body node graph:
* Non-rigid deformation of far-body geometry
e Uniformly sampled on far-body geometry

e Connected with on-body nodes

Near-body geometry: fused geometry area that near the on-body node graph.
Far-body geometry: fused geometry area that far from the on-body node graph, like backpack etc.



Initialization
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Initialization

* Rough A Pose
* |Initialize TSDF Volume & Extract Mesh
» Estimate initial shape S, and pose 6,

\ Initialization
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Initialization

* Rough A Pose

* Initialize TSDF Volume & Extract Mesh
Estimate initial shape 5, and pose 6,
* Initialize Double Node Graph
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Joint Motion Tracking
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Joint Motion Tracking
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Joint Motion Tracking

\ Eqata = T1(Ve) x ¢ (ﬁgc(vc — u)) + (TZ (Vc) T T3 (Vc)) * lp(ﬁg‘c(vc —u) )

Non-rigid tracking data term
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Joint Motion Tracking
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Joint Motion Tracking

Eqata = T1(Ve) x ¢ (ﬁgc(vc — u)) + (TZ (Vc) T T3 (Vc)) * l/)(ﬁg‘c(ﬁc —u) )

Skeleton tracking data term
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Joint Motion Tracking
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Joint Motion Tracking
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Joint Motion Tracking
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Joint Motion Tracking
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Joint Motion Tracking: Evaluation

without on body correspondences with on body correspondences



Geometry Fusion
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Geometry Fusion
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Volumetric Shape-Pose Optimization
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Volumetric Shape-Pose Optimization
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Eshape — AdataEsdata + AsregEsreg + ApriEpri

Inner Body Model  Solved Shape & Pose Solved Pose

1 fit 1 constraint 1 constraint

TSDF Temporal Smooth Natural Poses



Volumetric Shape-Pose Optimization
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Volumetric Shape-Pose Optimization
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Volumetric Shape-Pose Optimization: Evaluation

Tracking Failure

Deformation Artifacts

Without Opt

Live Geometry Canonical Double-Layer Surface
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Double Node Graph: Evaluation

green: on body node graph
blue: far body node graph
) grag

red: free form sampled graph

free sampled node graph on body node graph only double node graph



Comparison



Comparison: Moonwalk



Results
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Conclusion

Convenient & robust single-view performance capture in real-time
First method that can reconstruct outer surface and inner body shape simultaneously
Double-Layer surface representation is the key of robust tracking & plausible loop closure

Applications include: AR/VR, gaming and virtual try-on etc



Limitations

* The reconstruction of very wide cloth.
* Geometry Separations / Topological Changes.
* Human-Object Interactions.
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