Carnegie
Mellon

University

Senthil Purushwalkam 1

Abhinav Gupta *

1Carnegie Mellon University
http://www.cs.cmu.edu/~spurushw/projects/bouncelearn.html

Danny M. Kaufman 2

Bryan Russell 2
2Adobe Research

How do you predlct the outcome of this bounce?

Humans:
- ldentify object/material (sofa)
— Prior knowledge of sofa properties
(soft, deformable)
- Use properties and prior knowledge of
interactions to predict outcome

Transfer to machines:

- Map appearance of objects to physical
properties (coefficient of restitution (COR),
normal, friction coefficients, etc)

— Use physical properties + knowledge of
physics to predict outcome
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This Work
e Dataset of 5k real-world bounces

* Mapping visual appearance to coefficient of
restitution (COR) and collision normal

* Learning a physics model to predict post-
bounce trajectories using estimated properties
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Pre-bounce and post-bounce encoders are
inspired from PointNet [3]

tpred
e VIM + PIM can be trained

jointly using L2 distance

Qualitative Results
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Quantitative Results

Cent %N I edian
Model DistErr  within300  Abs.Er
Parabola encoding 26.3 17.52  0.175
Center encoding 23.1 23.41 0.178
Pretrain VIM + IN [2] 40.1 _ _
Ours 21.3 24.08 0.168
Ours + Stereo Normals 22.7 50.14 0.159
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