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Pneumatic Soft Robotics

Industry Pneumatic Gripper Soft Robots

[Soft Robotics Inc] [Marchese et al. 2014, Ariel et al. 2016]



The digital deformable model



The digital deformable model The fabricated deformable object



Related Works: Computational Fabrication

[Megaro et al. 2017] [Prévost et al. 2013] [Bacher et al. 2014]



Related Works: Flexible Object Fabrication
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Mold Final Skin
[Chen et al. 2014] [Bickel et al. 2012] [Chen et al. 2015]



Key Challenges

8 Chambers

Material distribution

Air pressure

[howtoairbrush.com]

— Deformation




Key idea: Chambers
(empty space inside the model)

Inflation result in volume increase.

If deformation has volume increase,
we can set a chamber there.




Key idea:
Wireframes

Material distribution affects
physical property
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Pipeline : Geometry Setup
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Geometry Setup
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Geometry Setup
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Geometry Setup
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Geometry Setup
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Pipeline : Geometry Setup
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Pipeline : Material Optimization
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Material Optimization

wireframe



Material Optimization

wireframe material distribution



Material Optimization

wireframe material distribution the model



Material Optimization

Anisotropic Isotropic




Material Optimization
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Wireframe vs. Full Space
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Wireframe vs. Full Space

Homogeneous Full space Wireframe
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Physical Realization

Fabrication Process




Pneumatic Control System

[Hachisu et al. 2014]

—— Air tube
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Control signal
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Pneumatic Control System
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[Hachisu et al. 2014]




Pneumatic Control System

[Hachisu et al. 2014]

—— Air tube
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Pneumatic Control System

[Hachisu et al. 2014]

—— Air tube
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Physical Realization
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Single Chamber Result: Twisted Bar
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Multi-Chamber Results: Crawling Creature
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Multi-Chamber Results: Crawling Creature




Application: Pneumatic Gripper
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Application: Multi-directional Pneumatic Module
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Conclusion
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