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Obijective

Restore sensation of touch to amputees
No commercial solutions

Our solution: Electrotactile
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I Bigger Picture: =[]\

Low cost robotics prosthetics
EMG control

System integration
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Constant Current Controller

+/- 15mA regulated current

Input-output steady-state::
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Results: Constant Current

Verification for Constant Current Controller Requirement 1 Constant Current: Current across multiple resistances
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Results: Constant Current

Constant Current: 15mA, 5 Constant Current: 1méA, 150k
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Dual-Flyback Converter

9-12VDC to +/-200VDC
<1W dissipation (target)
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Results: Boost Converter

Verification for Boost Converter Requirement 1
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Pressure Sensor

Low cost

Barometric pressure sensors
Layout

Compensation filter (PSYONIC)

Drift+Hysteresis
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Results: Pressure Sensor
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I Pressure Sensor (video)
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http://www.youtube.com/watch?v=K_4-aBD0dmk

I Digital to Analog Converter (DAC)

Provides tracking voltage references

Based on desired current:
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Digital to Analog Converter (DAC) Microcontroller
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Digital to Analog Converter (DAC) Post-Amplifier
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All 8 DAC channels, biphasic square pulse
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I Conclusion

Achieved all of our requirements
Low Cost: $100 for all 3 channels, DAC, and pressure sensors
BIOPAC: $1500 per channel, no DAC, no pressure sensors

Beyond prosthetics...
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I Localization Demo:
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http://www.youtube.com/watch?v=Yh_RADt3uuA

I Stim+EMG Control:
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http://www.youtube.com/watch?v=xShnFULZ5io

I Future Work

Multiplexing (tradeoff)

Waveform Shape/Sensation Quality

Testing on Patient
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