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Evaluation of a Plethysmography measuring device
which uses SmartPhone’s Audio jack as an interface

MOTOHIRO MAKIGUCHI,* HIROSHI Y OSHIKAWA,*
NAGISA MUNEKATAt and TETSUO ONO

In order to obtain the Plethysmography in a simple hardware and software, we propose
a plethysmography measuring device which uses Microphone jack as an interface for analog
signal input. In this device, a carrier signal (sin-wave that is output from Earphone jack
of SmartPhone) is modulated by the plethysmography signal, and Smartphone’s Microphone
jack gets this carrier signal as a sound. This approach will allow us to create a plethysmo-
graphy measuring device more compact and low cost.

We demonstrate the effectiveness of our device by experiments that measuring the Plet-
hysmography and Electrocardiogram(ECG).
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Fig.3 Mechanism of Amplitude modulation
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Fig.5 The trend graph and its frequency distribution by
MEM.
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Table 1 Analysis of heart rate variability during upright.

subject LF/HF : ECG LF/HF : PPG | IHRgve : ECG IHRg4,. : PPG
A 1.59 1.09 97.91 (+4.19) 97.94 (£4.48)
B 5.54 5.64 88.50 (+6.12) 88.49 (£6.13)
C 0.29 0.21 91.59 (£2.95) 91.62 (£3.31)
D 0.52 0.40 99.31 (+4.85) 99.34 (45.14)
Average (£ SD) 1.99 (4+2.44) 1.84(%2.56) 94.33 (£5.13) 94.35 (£5.15)
02 0000000Doo0OoPPGOOOO0ODOOOOECGOODOOODOOOODOOOO
Table 2 Analysis of heart rate variability in seat.
subject LF/HF : ECG LF/HF : PPG | IHRay. : ECG  IHRg,. : PPG
A 5.08 5.17 81.39 (44.94) 81.42 (£5.17)
B 5.24 5.11 72.57 (+4.57) 72.57 (+4.61)
(@] 3.71 3.06 77.20 (£4.81) 77.24 (£5.08)
D 0.32 0.28 88.17 (+4.01) 88.20 (+4.31)
Average (+ SD) 3.59 (£2.28) 3.41 (£2.30) 79.83(46.63) 79.86(+6.63)
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Fig.6 The Heart Rate Graph by Heart rate meter and Plethysmography analysis
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