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Motivation

Getting Animation Data for Games

● Keyframing

● MOCAP

○ Markerless

○ Markers

■ Active

■ Passive



Challenges

Ideal MOCAP PipelineActual MOCAP Pipeline

● Markers often have erroneous gaps
○ Occlusion, Swapping, Noise, Trajectory Errors

● Erroneous gaps require MOCAP artist cleanup
○ Time and Expertise 
○ Bottleneck for production

MOCAP Studio Marker Data Kinematic Solution Delivery



Solutions

Marker Level Solutions

● Solve markers individually

● Marker PCA [Liu and McMillan 2006; Federolf 2013; Gløersen and Federolf

2016]

● Data-driven [Baumann et al.2011; Hsu et al.2004; Wang et al.2014; Zhang 

and van de Panne 2018; Kucherenko et al. 2018]

● Doesn’t take into account kinematic validity



Solutions

Kinematic Level Solutions

● Solve directly

● Kinematically valid, robust to noise

● Commercial Solvers: [Vicon Software]

● Data-driven: [Ren et al.2005; Kim and Rehg 2008; Shen et al.2012; 

Fragkiadaki et al.2015; Mall et al. 2017; Holden 2018]

● Hard to integrate → Marker paths are gone



Our Solution
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Solution: Marker Reconstruction

● Reconstruct markers from 𝐘 using LBS

● New markers coined 𝐗

○ Marker representation of 𝐘 kinematic solution

○ “Clean” set of markers

● Issues:

○ Missing small detail

○ Offset from original paths 𝐗



Solution: Gap Filling

● Get Δys, Δys
′ and Δye, Δye

′

● Fit degree 5 polynomial

● Subtract polynomial from 
original path

Fix Erroneous Frames in X using X



Solution: Gap Filling

Handle Degenerate Cases

● Pad start/end frames

● Search for best start/end frames for gaps

● Clamp velocity differences



Results
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Results

● Performance metrics on 10,920 frames of animation at 120FPS



Future

● Limitations:
○ Depends on performance of robust kinematic solver
○ Degree 5 polynomial
○ Ambiguous results when large number of markers missing

● Future work:
○ Use different kinematic solver
○ Use different IK process
○ Improve on blending → interialization?
○ Integrate with markerless system



Q&A



Appendix: Improved Kinematic Solver

● Based on [Holden 2018]

● Improve kinematic solver to remove issues such as foot sliding

● Augment dataset using local perturbations

○ Sampled on entire dataset of training data

● Increase correlations between missing markers



Appendix: Erroneous Interval Detection

● Compare kinematic solutions: Positions and Rotation

● Check against threshold

○ Positions → 10cm max

○ Rotation → 30 degrees max

● Determine erroneous markers



Appendix: Erroneous Interval Detection



Appendix: Gap Filling


