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An approach to generation of the individual head-related transfer functions
in the median plane based on the anthropometry of the listener's pinnae
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Abstract In order to address the individual differences in the head-related transfer functions (HRTFs) of different listeners,
the individualization of the HRTF has been investigated. In the present study, multiple regression analyses were carried out as
objective variables of the amplitude level of each discrete frequency of the early HRTFs in the upper median plane and as
explanatory variables of fourteen anthropometric parameters of the pinnae. The results showed the potential of generation of the
individual HRTFs from the listener’s anthropometry of the pinnae without any HRTF database.
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Fig.1 Individual difference of the amplitude spectrum of
the HRTF for the front direction among ten subjects.
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Fig.2 Example of the amplitude spectrum of the early
HRTF (broken line) and the full-length (usual) HRTF

(solid line).
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Fig.3 14 anthropometric parameters of the pinna.
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Table 1 Pinnae dimensions of 54 ears [mm] ;?; 0.4
X\ X2 X3 Xa X5 Xe X7 g o |
Ave. 35.1 29.0 229 253 219 182 159 :Lg’-
Max. 446 37.2 286 31.4 26.8 229 203 R .
Min. 264 21.8 17.6 188 18.4 14.1 11.0 0 4 8 2 16 20 24
Max/Min 1.7 1.7 1.6 1.7 1.5 1.6 1.8 Frequency [kHz]
Fig.5 An example of multiple correlation coefficient as a
xs Xo X0 X1 Xi2  xX13°] Xi4 function of frequency for vertical angle of 0°.
Ave. 18.5 153 9.5 9.0 10.9 22.4 13.8
Max. 21.9 19.1 14.1 129 13.1 40.0 17.6
Min. 145 9.7 5.3 5.3 7.8 4.0 9.7 : 3 o
Max/Min 1.5 20 26 2.4 17 10.0 18 Table 2 Multiple correlation coefficient averaged
over 93.75 Hz to 19,968.75 Hz.
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Fig.4 Relationship between the measured amplitude level
and the estimated amplitude level at 3 kHz and 12 kHz.
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Table 3 SD between the measured early HRTF and the
generated HRTF averaged over 54 ears (93.75 Hz to
19,968.75 Hz), in decibel.
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Fig.6 Examples of the amplitude spectrum of the
measured early HRTFs (solid line) and the estimated
HRTFs (broken line) in the upper median plane.
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Fig.7 Examples of the amplitude spectrum of the
measured early HRTFs (solid line) and the generated
HRTFs (broken line) of a naive subject.
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Table 4 SD between the measured early HRTF and the
generated HRTF averaged over 3 naive subjects (6 ears),
in decibel.
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