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Abstract The most important personal health care in digital health care is a very important issue
mainly for chronic diseases. Therefore, it is important to develop a simple wearable device for
real—time health management. Existing blood pressure estimation wearable devices use PPG
characteristics to analyze PTT and propose blood pressure estimation algorithms. However, the
influencing factors of the algorithm such as the reproducibility of PPG, whether to apply various PTTs,
and variables generated from the physical differences of the measurers are actually very complex.
Therefore, in this study, the correlation between PTT, SBP, and DBP was analyzed, and it was designed
to use PPG sensors for device miniaturization. The blood pressure estimation algorithm took into

account differences in PPG, heart rate, and personal variables.
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Fig. 1. Estimation of diastolic blood pressure using
two PTTs
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Fig. 2. PPG measuring device internal configuration
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Fig. 3. Blood pressure measurement methods and

equipment . .
Fig. 4. PPG Measurement Display
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Table 1. General characteristics of the participants and experimental measurements
L i Electronic Blood Pressure
Variable PPG Estimation Algorithm T — R S— ST
Sub(N) Sex | Age BP(mmHg) value(A) value(B)
PTT(1) | PTT(2) | DF_P PR MAP SEP DBP PP
1 M 24 358.5 364.0 30.1 68 96.33 121 84 37 0.038 33522.37
2 M 23 384.5 392.3 35.2 68 92.00 120 78 42 0.032 52039.68
3 M 21 400.2 402.1 39.1 67 86.67 110 75 35 0.037 53508.35
4 M 21 380.2 385.4 35.2 65 85.33 112 72 40 0.033 49561.60
5 M 20 385.2 372.4 36.4 71 91.67 115 80 35 0.037 46373.60
6 M 20 360.0 385.5 36.1 65 89.00 119 74 45 0.030 58644.45
7 w 20 398.2 398.2 38.1 65 87.33 112 75 37 0.036 53709.57
8 w 20 382.4 398.2 36.1 65 88.67 110 78 32 0.043 41702.72
9 w 19 403.5 405.8 38.5 65 86.67 110 75 35 0.038 51878.75
10 w 19 394.2 398.4 36.5 68 88.67 114 76 38 0.034 50625.50
Mean - 20.5 | 383.63 | 389.32 | 36.09 | 66.56 | 89.23 | 114.33 | 76.78 | 37.60 0.036 49082.17

#Constant value (A) is calculated by MAP=(SBP+2DBP)/3, MAP=AXPPXPR
#+Constant value (B) is calculated by PP=B/(DF_P)*
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Table 2. The difference between the estimated blood pressure value and the existing measurement value

Value PPG Estimation Algorithm Electronic Blood Pressure Measurement SBP DBP
BP(mmHg) = Al BP(mmHg) = Bl Error Error
Sy SBP DBP SBP DBP (%) (%)
1 122.23 85.23 120 79 1.9 7.9
2 121.40 79.40 120 75 1.1 5.8
3 111.17 76.17 115 70 3.3 8.8
4 113.33 73.33 113 75 0.3 2.2
5 116.17 81.17 114 76 1.9 6.8
6 120.50 75.50 115 75 4.8 0.7
7 113.23 76.23 110 70 2.9 8.9
8 111.07 79.07 100 68 11.1 16.3
9 111.17 76.17 114 72 2.5 5.8
10 115.27 77.27 121 79 4.7 2.2
Mean 115.55 77.95 114.20 73.90 3.45 6.54
#The calculation of the error is (B1—A1)/B1x100
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