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Beyond Sight—Expanding Our World with Radio Waves

— Introducing Signal Processing Technologies for Enhanced Sensing —
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Abstract

A variety of natural and biological phenomena, including respiration and heartbeat, are quasi-periodic: they repeat
almost regularly while changing slightly over time. Accurate, contactless measurement of these phenomena using
radio waves can support scientific understanding, safety, manufacturing, and disaster mitigation. We introduce
techniques for detecting tiny body-surface motions caused by breathing and heartbeat. We focus on radar signal
processing and array signal processing methods for estimating a target’s direction and position, and approaches for
extracting weak quasi-periodic signals.





