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Underwater Acoustic Localization
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Acoustic Spatial Sensing




Acoustic Metastructures

» Structures engineered to have desirable
acoustic properties

* Recent work (Owlet) demonstrated
compact and low power DoA
estimation 1in air

Cylindrical stencil with Cylindrical stencil with
capillary tubes micro resonators

Garg et. Al. 2021. Owlet: Enabling Spatial Information
in Ubiquitous Acoustic Devices. In The 19th Annual
International Conference on Mobile Systems,
Applications, and Services (MobiSys ’21),



Motivation Study
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What About Nature?

Ailr

Solid
Several species use sea shells for acoustic sensing Structure

Our design takes its inspiration from these creatures to use air as a metamaterial



Simulation 0 Degrees
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Motivation Study
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System Design
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around the LoS maximum

* Distance agnostic



Evaluation

Desktop Aquarium Saltwater Tank Lake Pier



Results



Average Error: 1.10 1.79 2,20
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Distance Tracking




Simultaneous Tracking
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Summary

* Developed a novel acoustic metastructure concept for direction
of arrival estimation underwater

* Thoroughly evaluated the prototype system across multiple
environments

* Please checkout the paper for full details
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