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In this study, we pr0ﬁosed a system that measures biometric data in the
toilet using a BCG, which can be measured without being worn, for the realization of daily health
management at home. The proposed system detects false positives based on a heartbeat detection
algorithm using the periodicity of heartbeats and a PPl time series, and complements them with
estimated values. The median MAE was measured to be less than 2%. The results suggest that the
proposed BCG measurement method is useful for the evaluation of cardiac and autonomic nervous system
functions in the daily monitoring of biological information in the restroom.



30

PPG)

BCG

1.2cm

(hip)
BCG

(Photoplethysmography :

(Ballistocardiogram: BCG)

BCG
BCG

100 Hz
(AYA-P 06s, )

(thigh) (knee) 3
ECG

BCG

HV

BCG

BCG

PPG

BCG

(LIXIL)



15Hz

HV

HRV 13
( 239+ 21 170.6 £ 5.0 cm 62.0 + 5.9 kg)
256 (Hz)
120 ECG PPG
HV Tc
BCG 2
49-51 (Hz)
3-20 (Hz) BCG 20-40 (Hz) HV HV
HV 1 (s)
5
95% 0.6 - 1.2(s)
Tc
BCG (1 K )
(Heart Beat Interval: HBI)
5 HBI 140 (ms)
BCG k Tc + 140 (ms)
(Peak-to-Peak Interval : PP1) PPI_BCG
PPI BCG ECG RRI MAE
1.69% RMSE 455.0 (ms) PPG
BCG MAE 2% RMSE
500(ms)
BCG (1 J )
Tc (s)
BCG
ECG
PPG BCG
PPI 13
MAE 2%

BCG



LIFE2022

2022

2022

2022

IEEE TOWERS 2022

2022

30

2021




Yuka Maeda, Masaki Sekine, Toshiyo Tamura, Koichi Mizutani

The Fluctuation of Pulse Transit Time in Continuous Cuff-less Blood Pressure Monitoring

The 41st International Engineering in Medicine and Biology Conference

2019




