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Heart Rate Estimation Based on Cepstrum Analysis and MUSIC Method Using
Nail Tip Sensor
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Fig 1: Nail tip sensor system [1].

Photo diode LED I

Fig 2: Tiny PPG sensor circuit and its application [1].
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Fig 3: Observed PPG (top) and ECG (bottom) signals
for (a) 24 hours and (b) five seconds.
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Fig 4: Analysis results using observed PPG, where spectrogram (top raw), cepstrogram (second raw), estimated
heart rates based on cepstrum analysis (third raw), MUSIC spectrogram (fourth raw), and estimated heart rates

based on MUSIC method (bottom raw) are depicted.
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Fig 5: Analysis results using observed ECG, where spectrogram (top raw), cepstrogram (second raw), estimated
heart rates based on cepstrum analysis (third raw), MUSIC spectrogram (fourth raw), and estimated heart rates

based on MUSIC method (bottom raw) are depicted.
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