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The Correlation Between the Resonance of In-vivo Human Ear
Canal and the Sensitivity of Hearing
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Abstract

The properties of sound were different among different media. When the sound was
conducted by canal, the sound field was changed due to the media, such as cartilaginous
and temporal bone, that also makes the properties of sound changed. The variation of
sound conducted by ear canal would be uncertain due to the different shapes and lengths
of ear canal for individuals. The frequency and the vibration of sound conducted into the
ear would be changed due to the diffraction of sound and the semi-closed of ear canal. The
level of human hearing sensitivity to different sounds would be affected by the factors
mentioned above. Therefore, this study is to discuss the sensitivity of human hearing
sounds at different depths of ear canal. The measurement scales were constructed and
would be the reference for the sound measurement and research. 18 subjects aged from 20
to 30 years old with normal hearing and middle ears were studied. The real ear
measurement, the pure tone audiometer and the impedance audiometer were utilized. The
intensities of stimuli were 40, 50, 60, 70 and 80 dBSPL. The measured depths to the
tympanic membrane were 0.5, 1.0, 1.5 and 2.0 cm, respectively. The data was recorded
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with frequencies at 500, 1000, 2000, 4000 Hz. Based on the results, there was no significant
correlation between the resonance of ear canal and hearing. However, the hearing was
quite different for individuals. The vibration of the resonance of ear canal would be similar
for individuals. The measurement scales was then constructed and could be the reference
for sound measurement or related research.
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40 40 40 50 50 50 50 60 60 60 60 70 70 720 70 80 80 80 80
0.5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000
-1.5 10 5 12 17 11 4 -12 -12 10 5 -12 -19 105 5 -12 -17 10 5
1 10 6 -02 -14 10 6 -03 -07 10 5 04 -07 10 7 -02 -05 10 7
-0.25 10 55 -0.7 -1.55 10.5 5 -075 -095 10 5 08 -13 10.25 6 -07 -11 10 6
40 40 40 50 50 50 50 60 60 60 60 70 70 720 70 80 80 80 80
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000
-1.1 11 8§ -1.2 -13 10 § -12 -17 11 § -12 -12 11 § -12 -14 11 8
1 1 10 -04 -05 12 10 -04 -09 11 9 07 -09 12 10 -06 -03 12 10
-0.05 11 9 -08 -09 11 9 08 -13 11 85 -095 -1.05 115 9 -09 -08 115 9
40 40 40 50 50 50 50 60 60 60 60 70 70 720 70 80 80 80 80
1.5 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000
1 131 12 -1 07 12 12 -12 -13 13 11 -11 -12 3 11 -12 -09 12 12
0 m 12 -02 02 11 13 -01 01 12 12 -06 03 13 13 -03 01 12 12
-05 1205 12 -06 -025 115 125 -0.65 -0.6 125 11.5 -0.85 -0.45 3 12 075 -04 12 12
40 40 40 50 50 50 50 60 60 60 60 70 70 720 70 80 80 80 80
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000 500 1000 2000 4000
-05 132 14 -12 -07 13 14 -12 -03 13 14 -13 08 128 14 -12 -1 12 14
0 1m 15 06 05 11 15 -06 02 12 16 -04 0 11 5 -02 02 11 15
-025 121 145 -09 -01 12 145 -09 -005 125 15 -08 -04 119 145 -07 -04 115 145
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4000.00 -11.3306(*) 14984 .000 -11.7497 -10.9114
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