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A study of new blood pressure estimation based on heartbeat signal that is captured by bi-directional microphones
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This paper describes a study of new blood pressure estimation based on heartbeat signal that is

captured by bi-directional microphones. In order to detect heartbeat signal by using a microphone, one

side of the microphone is sealed to enhance the sensitivity of the heartbeat signal. Preliminary

experiments are carried out to detect heartbeat from finger and neck artery. According to the heartbeat

phase difference between finger and neck artery, we found relation between heartbeat phase and blood

pressure are highly correlated. Validity of proposed blood pressure measurement method is confirmed by

actual measurement.
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Fig.1 The double directional microphones
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Fig.2 St‘ructural drawing
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Table.1 The specification of the microphone

10000

Diameter 10mm
Thickness 5mm
Sensitivity -50dB £ 3. 5dB
Impedance 1. 0kQ +30%
Operating voltage area 2V
Weight 0. 8g
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Fig.4 Experiment method
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Fig.5 Corrugatfon of subjective 1
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Fig. 6 Corrugation of subjective 2
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Fig.7 Corrugation of a Fourier transform
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Fig.9 The corrugation when a heartbeat of subjective 1 is intense

Fig.10 The corrugation when a hgz;\rtbeat of subjective 2 is intense
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Fig.11 Corrugatlon of a Fourier transform
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Fig.12 Corruga'ti‘(.)h of a Fourier transform
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Fig.13 Corrugation of a neck artery
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Fig.14 Corrugation of a Fourier transform
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Fig.15 Experiment method
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Fig.16 Corrugation of a finger and a neck artery
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Table.2 Measuring result

#ERE | ZEME | £5FY | FRE0D) |FRE O | £E(m)

1 122 0.089 11 1.283 0.87

112 0.100 67 1117 0.80
3 97 0.126 56 0.933 0.87
4 118 0.118 60 1.000 0.83
5 119 0.063 69 1.150 0.89
6 116 0.092 67 1117 0.88
7 107 0.125 95 1.583 0.81
8 99 0.112 81 1.350 0.78
9 108 0.105 64 1.067 0.92
10 112 0.136 68 1.133 0.84
11 109 0.106 82 1.367 0.88
12 113 0.096 75 1.250 0.79
13 117 0.099 97 1617 0.91
14 110 0.109 98 1.633 0.90
15 118 0.086 87 1.450 0.82
16 116 0.079 94 1.567 0.86
17 147 0.107 80 1.333 0.93
18 115 0.121 14 1.233 0.87
19 108 0.122 85 1417 0.87
20 116 0.110 60 1.000 0.80
21 99 0.144 1.117 0.78
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Table.3 Result by the estimated system

HERE e ME | HEFEMmMFE FRE
1 122 118 4
2 112 110 2
3 97 111 —14
4 118 110 8
5 119 124 -5
6 116 118 -2
7 107 107 (0]
8 99 107 -8
9 108 119 —11
10 112 107 5
11 109 116 —7
12 113 110 3
13 117 119 -2
14 110 116 -6
15 118 114 4
16 116 119 -3
17 125 119 6
18 115 112 3
19 108 112 —4
20 116 109 7
21 99 101 -2
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Fig.17 Experimental result
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