Terrain Runner: Control, Parameterization, Composition ,
and Planning for Highly Dynamic Motions

Libin Liu*  KangKang Yin®  Michiel van de Panney  Baining Guo$

*Tsinghua University ANational University of Singapore

YUniversity of British Columbia 3 Microsoft Research Asia

v
1r
sy ¥

SIGGRAPH
ASIACO| 2




Motivation
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[clips are from YouTube, uploaded by 3runTube, I1consolable,
ParkourGenerations, rubenparkour, traceurelements]
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Outline

A Motivation
A Related work
A Controller synthesis pipeline + results

A Conclusion
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Related Work

A Kinematic Methods

I [Kovar et al. 2002; Heck and Gleicher 2007,
Min et al. 2009; Treuille et al. 2007; Lee et al.
2009]

A Physics-based Methods

I Single controllers: [Hodgins et al. 1995;
Zhao and van de Panne 2005; Muico et al.
2009:; Coros et al. 2010; Lee et al. 2010;
Wang et al. 2009]

I Control Composition: [Faloutsos et al. 2001,
Sok et al. 2007, da Silva et al. 2009, Muico
et al. 2011, Coros et al. 2011]
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Motion Examples
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Stage 1: Single Controller Construction
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a: Open loop policy
[Liu et al. 2010]

b: Reduced-order closed-loop
policy [Ding et al. 2012]
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Stage la: Open -loop Policy

[Liu et al. 2010]: Sampling-based Contact-rich Motion
Control, SIGGRAPH 2010
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Stage 1b: Reduced -order Closed -loop Policy

[Ding et al. 2012]: Learning reduced-order feedback policies
for motion skills. Tech. Rep. University of British Columbia.
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Stage 1b: Reduced -order Closed -loop Policy
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Stage 1b: Reduced -order Closed -loop Policy
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Stage 1b: Feedback Policy
Manually -selected States: s

A Running: 12 dimensions
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Stage 1b: Feedback Policy
Manually -selected Controls: a

A for all skills: 9 dimensions
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Stage 1b: Feedback Policy

Multi -phase Skills

A Vaulting
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