DY v ADFrol AL

PN
E'T’

A e A B

AR

He 2} g+ merd 3ol njal
Comparison between a spherical head model and a prolate spheroidal head model used in
HRTF customization
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ABSTRACT

To do a HRTF customization, researchers used a spherical head model for modeling the head block of structural modeling
of HRTF, which is the one of the technique for HRTF customization, because of its simplicity. In this paper, an analytic
spheroidal HRTF caused by an incident point source will be introduced. Using proposed spheroidal HRTF, near-field HRTF
customization can be applicable through a structural modeling of HRTF. To see the necessity of sheroidal head model,
comparison of two analytic solutions, which are classical spherical HRTF and proposed spheroidal HRTF, will be shown. On
the view point of ITD, optimal head model which matches with the measured ITD of KEMAR HRTF can be obtained. ITD
results show that there are only slight differences between spherical and spheroidal head model. Magnitude comparison is made
by constructing head model using measured head size. Although magnitude comparison is not studied between optimal models,
the results of 24 of 36 subjects are shown that spheroidal head model matches notch frequency pattern of measured HRTF better
than those of spherical one, where the sound source is at contralateral position.
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total pressure

Legendre polynomial order n

distance between the acoustic point source and the
center of the sphere(or origin)

radial function of the spheroidal coordinate system

1% order radial function
" order radial function

angular function of the spheroidal coordinate
system

time

head width

head length

radial distance of modeled spheroid (head size)
azimuth angle of spherical coordinate system
elevation angle of spherical coordinate system
density of air

normalized frequency

normalized distance

radial direction of the prolate spheroidal coordinate

system
angular direction of

coordinate system

the prolate spheroidal
Neumann number
angle between incident wave vector and ear

position vector
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Magnitude plot of Spheroidal HRTFs(d=0.23m,«=1.217)
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Magnitude of HRTF (subject 153)
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