users should only use LuckyChirp as a “’spot check” for their
RRs instead of continuous abnormal breathing monitoring. For
future work, it is also worth exploring using sonar to monitor
heart rate, blood pressure, etc.

VI. CONCLUSION

This paper presents LuckyChirp, an opportunistic
respiration-sensing model using sonar that provides a
spot check for respiratory rates. We designed a cascaded
sonar that solves both respiratory detection and estimation
tasks. We introduced correlation-based pulse sonar that
improves power efficiency and peak-SNR compared to
FMCW. We evaluated LuckyChirp on over 327 hours of sonar
data from off-the-shelf smartphones and smart home devices,
and for the first time, compared their performance with the
same environment setup. The evaluation results show that
LuckyChirp can achieve sub-BPM accuracy on respiratory
signals acquired from short time windows.
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