
Yinxiao LiYinxiao Li

Folding Deformable Objects using Predictive 

Simulation and Trajectory Optimization

Yinxiao Li, Yonghao Yue, Danfei Xu

Eitan Grinspun, Peter Allen

Columbia University



Yinxiao Li

Why do robots need to recognize 

and manipulate deformable objects?

http://mynorthwest.com/920/2312665/Why-robots-could-soon-replace-fast-food-
workers-demanding-higher-minimum-wage
http://www.cs.berkeley.edu/~pabbeel/
http://mynorthwest.com/920/2312665/Why-robots-could-soon-replace-fast-food-
workers-demanding-higher-minimum-wage
http://www2.informatik.uni-freiburg.de/~stachnis/pdf/frank10rssws.pdf
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Pipeline
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Why trajectory is important?
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Why trajectory is important?

Problematic scenarios: Solution:

Offline Simulation Trajectory Optimization Transfer to Robot
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Simulation

• Build the garment model

• Parameter adaptation
– Shear friction

– Friction force 

on the able
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Trajectory Optimization

• Initial trajectory --- Bézier curve: 
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Trajectory Optimization (cont.)

• Initial trajectory --- Bézier curve: 

• Optimization Objective:
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Application to garment folding

• Key point localization
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Experimental Results

• Robot setup

• Garment folding candidates
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Experimental Results (cont.)
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Experimental Results (cont.)
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Experimental Results (cont.)
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Experimental Results (cont.)

3-folds

2-folds


