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Stretchable Transducers for
Augmented/Virtual Reality

organic robotics lab™



Mosadegh et. al Adv. Fun. Mat. (2014)



*Mac Murray et al. Adv. Mat. 2015
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SOFT ROBOTICS

On page 6334, R. F. Shepherd
and co-workers present
pneumatically actuated soft
machines based on elastomer
foams. These foams are easily
molded into complex, 3D
shapes and retain an innate
pore network for inflation.

This is demonstrated through
fabrication of both simple

actuators and an entirely soft,
functional fluid pump formed in
the shape of the human heart.




Simple foam actuators
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Obtain MRI or CT scan Convert raw image stack Digitally isolate heart 3D print mold based on Cast foam within mold Excise and seal pneumatic
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W. H. Yang, W. W. Feng, Journal of Applied Mechanics 37, 1002 (1970)
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1.Motivation
2.0mniPulse

3.Variable-stiffness controller
4. Next steps

organic robotics lab
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A Brief History of Game Controllers
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organic robotics lab ™

Technology Platform
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OmniPulse Soft Controller




Outline:
1.Motivation
2.0mniPulse

3.Variable-stiffness controller
4.Next steps

organic robotics lab



Haptic feedback design
challenges:
1.High force actuators

2.Many degrees of freedom
3.Scalable manufacturing

organic robotics lab
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Rubber sleeve with many actuators Independent control
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DIGITAL
CONTROLLER
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O " 1. organic robotics lab ™

Integration with NVIDIA’s VR Funhouse
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3.Variable-stiffness controller
4.Next steps

organic robotics lab
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Shape-shifting, variable compliance controllers

Unpressurized Pressurized
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Shape-shifting, variable compliance controllers




Outline:
1.Motivation
2.0mniPulse

3.Variable-stiffness controller
4.Next steps, learned from | Corps

organic robotics lab
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Next steps

OmniPulse Variable-stiffness controller
e Collaborating with Houston Claure and Malte * Increase the stiffness range of the controller by systematically
Jung to develop user study: xploring variations to the internal lattice.
 Document the capabilities of FEA-driven * Objectives:
haptic feedback 1. Create a more compliant structure in the
* Quantify impact on user experience unpressurized state
. 2. Maintain shape while pressurized to higher
pressure.
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O " 1 organic robotics lab ™

Next steps

Tendon Driven Actuator

* Electrically powered actuator that does not
require air compressors, liquid CO2 cartridges,
or other cumbersome approaches for fluidic
actuation
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