ECE 598HH: Advanced Wireless Networks
and Sensing Systems

Lecture 18: Internet of Acoustic Things
Haitham Hassanieh

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

*These slides are courtesy of Nirupam Roy (UIUC)
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Holosonics: Pencil beam sound
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Protecting Privacy (Inaudible Jammer)
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Nonlinearity is fundamental to all microphones
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Can someone attack from a longer range?
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Speaker leakage is unavoidable...

.. motivating “Leakage Optimization”
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Inaudible voice commands: Long range




Applies to all microphone-enabled devices
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Defending Inaudible Attacks




Core Question:
Is this a “non-linear signal” or normally recorded signal
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However, voice signals present opportunities ...



Opportunity: Harmonic Structure in Voice > 50 Hz
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Opportunity: Harmonic Structure in Voice > 50 Hz
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Can sub-50 Hz signals reveal non-linearity ?



Sub-50 Hz signals preserves harmonics ...
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Leakage signal component is (+)ve amplitude
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Inaudible Acoustics 1s a new primitive ...
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Inaudible Acoustics 1s a new primitive ...
that makes inaudible ultrasound audible to microphones



To summarize...
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Inaudible Acoustics 1s a new primitive ...
that makes inaudible ultrasound audible to microphones
Underpinning a wide range of IoAT applications ...



