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An Analysis of Correlation between Voice vowels and Human
body
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Abstract

In this paper, the correlation between voice vowels and human body is analysed for the voice therapy and
diagnosis. Using vowels('a', 'e', 'I', '0', 'u), the vibration signals in head, chest and belly is measured with
the voice signal.

As the result, it is shown that body characteristics can be checked from some vowels, and the correlation
coefficient of body vibration signal and BMI(body mass index) is computed. From the result, using voice signal
and body vibrations, the body diagnosis model is proposed.

Key words : voice signal, voice therapy, body vibration, correlation, body mass index
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* BMI( Body Mass Index:

X1

Table

BMI=

BodyWeight

=

A A 2R )

. T ARt BMI

Height< Height

(kg/m2)  (6)

1. BMI of reagents

T | A%em)

AZ(kg) | BMI(kg/m’)

183

92 27

167

63 23

178

N9 19

179

64 20
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Table 2. Fandamental Frequency Response

Vglw Body s1 s2 s3 s4 ag\e/er
Head| 0.53| 0.49] 0.32| 0.44| 0.45
of Chest| 0.89] 0.88] 0.57| 0.80 0.79
Belly 0.77]{ 0.54 0.52] 0.90( 0.68
Head| 0.79] 0.53| 0.28] 0.48| 0.52
o Chest| 0.83[ 0.96 0.62| 0.77( 0.80
Belly 0.78] 0.59| 0.47| 0.84| 0.67
Head| 1.15| 0.86| 0.77| 0.66| 0.86
o Chest| 0.98] 0.89| 0.65| 0.71 0.81
Belly 0.72| 0.66| 0.44] 0.91 0.68
Head| 1.00| 0.73] 0.55| 0.54| 0.71
2 Chest| 0.95| 0.85| 0.64| 0.75 0.80
Belly 0.83] 0.63[ 0.37] 0.85[ 0.67
Head| 0.97| 0.7 0.68( 0.40 0.69
< Chest| 1.06f 0.85 0.69| 0.77 0.84
Belly 0.86] 0.65| 0.34] 0.91 0.69
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Table 3 Vibration energy characteristics

Averag
e

Head | 0.89 | 0.41 | 0.39 | 0.92 | 0.65
of | Chest| 0.97 | 0.60 | 0.41 [ 1.00 | 0.75
Belly [ 1.27 [ 0.51 [ 0.45 [ 0.46 | 0.67
Head | 0.33 | 0.71 | 0.81 | 1.81 | 0.92
ol | Chest | 0.92 ] 0.56 | 0.54 | 0.91 | 0.73
Belly | 1.48 | 0.29 | 0.60 | 0.33 | 0.68
Head | 0.52 | 0.80 | 1.28 | 1.07 | 0.92
0| | Chest| 0.86 | 0.53 | 0.29 [ 1.32 | 0.75
Belly | 1.27 | 0.38 [ 0.42 [ 0.48 | 0.64
Head | 0.53 | 0.27 | 2.78 | 0.60 | 1.05

Vowel | Body st s2 s3 s4

2 | Chest | 0.95|1.30]0.31]0.64| 0.80
Belly | 0.96 | 0.27 | 0.40 | 0.39 | 0.51
Head | 0.27 | 0.29 | 0.67 | 0.52 | 0.44
< | Chest | 1.04 | 1.35] 0.24 | 0.96 | 0.90

Belly | 1.39 1 0.29 | 0.25 | 0.43 | 0.59
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Table 4 Coherence characteristics
Vowel Body st s2 s3 s4 Aver
age
Head 0.72 0.71 0.66 0.68 0.69
ot Chest 0.68 0.65 0.65 0.62 0.65
Belly 0.64 0.57 0.65 0.66 0.63
Head 0.74 0.75 0.74 0.74 0.74
of Chest 0.7 0.68 0.69 0.62 0.68
Belly 0.63 0.58 0.64 0.57 0.61
Head 0.74 0.68 0.73 0.68 0.7
0l Chest 0.68 0.64 0.67 0.63 0.66
Belly 0.63 0.61 0.65 0.60 0.62
Head 0.74 0.68 0.71 0.65 0.70
= Chest 0.69 0.61 0.64 0.62 0.64
Belly 0.64 0.63 0.61 0.58 0.62
Head 0.74 0.70 0.69 0.69 0.7
s Chest 0.72 0.66 0.70 0.68 0.69
Belly 0.67 0.64 0.61 0.62 0.64
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Table 5 Correlation Coefficient of vibration
energy and BMI

Vow BMI Corr
ol B¥[ o7 T 23 [ 19 | 20 | Coef.
Head | 0.89 | 041 | 039 | 0.92 0.38
of [ Chest| 1.77 | 119 | 0.28 | 053 0.99
Belly | 1.27 | 051 | 045 | 0.46 0.91
Head | 033 | 0.71 | 081 | 1.81 20.68
of [ Chest| 123 | 0.47 | 0.63 | 0.53 0.78
Belly | 1.48 | 029 | 0.60 | 0.33 0.76
Head | 052 | 080 | 128 | 1.07 | -0.98
of [ Chest| 1.83 | 0.54 | 0.30 | 0.36 0.94
Belly | 1.27 | 038 | 042 | 0.48 0.85
Head | 053 | 027 | 2.78 | 0.60 | -0.61
2| Chest| 168 | 0.34 | 0.18 | 0.52 0.88
Belly | 0.96 | 027 | 040 | 0.39 0.78
Head | 027 | 029 | 067 | 052 | -0.89
2 [ Chest| 186 | 050 | 0.17 | 0.39 0.94
Belly | 139 | 029 | 025 | 0.43 0.87
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Table 6 Correlation Coefficient of fandamental
vibration response and BMI

Vow BMI Corr
o | BV Ty 23 19 20 Coef.
Head | 046 | 068 | 042 | 080 ~0.24
b [ Chest | 134 | 103 | 067 | 0% 0%
Belly | 057 | 043 | 023 | o 0%
Head | 058 | 073 | 046 | 069 020
1 [ Chest | 15 | 104 | 067 | 091 0%
Bely | 052 | 045 | 016 | 03 089
Head | 091 | 097 | 089 | 09 014
| [Chest | 129 | 106 | 070 | 091 097
Bely | 0% | 054 | 030 | 043 0%
Head | 079 | 086 | 067 | 100 002
o[ Chest | 132 | 106 | 067 | 091 097
Bely | 052 | 051 | 032 | 040 089
Head | 077 | 094 | 083 | 101 052
[ Chest | 143 | L14 | 062 | 087 09
Bely | 05 | 059 | 034 | 03 082
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