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Abstract

This paper describes a novel sensor device, a pressure pulse wave meter, which uses a
directional condenser microphone. Currently aging is becoming a serious social issue in
Japan causing increased medical expenses in the country. It seems important for elderly
citizens to check health condition at home, and to care the health conditions through
daily monitoring.

Given this circumstances, we developed a novel pressure pulse wave meter based on a
directional condenser microphone: this device is used as a measuring instrument of
health conditions of living bodies. A typical directional condenser microphone has a
hole both on its front and back sides to determine its directional property. We closed
both the holes to make separate spaces in terms of pressure. This architecture made it
possible to improve the microphone’s lower frequency characteristics at more than 1 Hz,
which is sufficient to measure pulse waves. The frequency characteristics of both the
front and back side are improved.

The experimental results showed the wave forms measured from the pressure pulse
wave meter and those from pulse oximeter were quite similar; the correlation coefficient
was 1.0.

Furthermore, we confirmed the pressure pulse wave meter could not only measure a
fingertip, but also could be applied to any other part of the body, and we measured many
parts by use of the wave meter. And we could connect the wave meter with the blood
pressure measurement.

Key Words : Directional condenser microphone, Pressure pulse wave meter, Correlation
coefficient, Blood pressure
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Tablel #BRFE OFHIT—X

|| As) | EEfME(mmHg) | FIEME(MmmHg) | E&(m) | ESO L | MR EE(M/s) | A7(s)

1 0.13 112 69 0.84 0.97 6.68 0.13

2 0.14 107 61 0.77 0.89 5.33 0.16

3 0.15 120 59 0.96 1.11 6.39 0.14

4] 0.13 155 79 0.92 1.06 7.05 0.12

5 0.13 123 70 0.93 1.07 7.44 0.12

6 0.13 120 69 0.84 0.97 6.47 0.13

7/ 0.13 145 79 0.92 1.06 7.23 0.12

8| 0.14 104 59 0.77 0.89 5.37 0.16

9 0.14 127 66 0.96 1.11 6.98 0.12
10| O.11 125 74 0.87 1.00 7.85 0.11
11 0.14 118 74 0.84 0.97 6.08 0.14
12 0.13 125 70 0.90 1.04 7.03 0.12
13| 0.13 122 61 0.87 1.00 6.80 0.13
14| 0.12 149 94 0.93 1.07 7.71 0.11
15 0.13 108 60 0.88 1.01 6.62 0.13
16 0.12 133 75 0.84 0.97 7.14 0.12
17 0.12 122 71 0.89 1.03 7.73 0.11
18 0.11 130 72 0.84 0.97 7.92 0.11
19 0.13 112 58 0.77 0.89 5.90 0.15
20 0.14 96 50 0.77 0.89 5.68 0.15
21 0.11 132 77 0.85 0.98 7.40 0.12
22 0.11 121 85 0.87 1.00 7.77 0.11
23| 0.12 134 75 0.86 0.99 6.95 0.12
24 0.12 127 61 0.90 1.04 7.41 0.12
25 0.13 141 87 0.95 1.10 7.50 0.12
26 0.13 117 80 0.84 0.97 6.33 0.14
27 0.13 138 90 0.91 1.05 6.80 0.13
28 0.12 126 78 0.91 1.05 7.52 0.12
29 O.11 119 78 0.81 0.93 7.23 0.12
30| 0.12 150 82 0.88 1.01 7.50 0.12
31 0.10 162 84 0.90 1.04 9.08 0.10
32 0.12 132 79 0.85 0.98 6.82 0.13
33[ 0.10 134 77 0.82 0.95 8.55 0.10
34 0.15 138 76 0.96 1.11 6.48 0.13
35 0.13 122 68 0.89 1.03 7.04 0.12
36/ 0.13 107 54 0.82 0.95 6.16 0.14
37 0.12 126 81 0.84 0.97 7.25 0.12
38 0.13 94 55 0.77 0.89 5.79 0.15
39 0.10 141 74 0.84 0.97 8.43 0.10
40| 0.13 104 57 0.88 1.01 6.55 0.13
41 0.14 125 71 0.95 1.10 6.61 0.13
42| 0.15 105 60 0.82 0.95 5.61 0.15
43] 0.13 125 69 0.96 1.11 7.48 0.12
44 0.14 119 58 0.90 1.04 6.65 0.13
45 0.13 98 56 0.77 0.89 6.04 0.14
46| 0.15 109 60 0.80 0.92 5.49 0.16
47 0.12 157 100 0.96 1.11 8.04 0.11
48 0.14 117 67 0.85 0.98 5.92 0.15
49| 0.14 119 48 0.90 1.04 6.35 0.14
50 0.13 124 76 0.82 0.95 6.34 0.14
51 0.16 120 63 0.93 1.07 5.90 0.15
52| 0.14 124 67 0.88 1.01 6.09 0.14
53 0.11 130 83 0.90 1.04 8.40 0.10
54 0.11 134 64 0.85 0.98 7.54 0.12
55 0.13 121 72 0.83 0.96 6.41 0.14
56 0.14 99 55 0.77 0.89 561 0.15
57 0.14 131 81 0.85 0.98 5.95 0.15
58 0.14 126 75 0.84 0.97 6.20 0.14
59| 0.14 109 61 0.77 0.89 561 0.15
60 0.11 101 59 0.77 0.89 6.81 0.13
61 0.13 114 68 0.95 1.10 7.16 0.12
62| 0.12 121 60 0.95 1.10 7.99 0.11
63 0.13 136 75 0.91 1.05 6.82 0.13
64 0.12 125 72 0.89 1.03 7.31 0.12
65 O.11 150 89 0.89 1.03 7.79 0.11
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