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Improvement of sound localization of headphones for realistic reproduction
by calibrating acoustic characteristics up to the entrance of the ear canal
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Abstruct

Due to COVID-19, the number of online live performances
and the opportunities to listen to music with headphones
have increased. However, with headphones, the sound image
is localized in the head, losing the sense of reality. Therefore,
in this research, we propose a DSP to reproduce the sense
of reality and aim at improving localization. A dummy
head measures the effects of reflections from the headphones
to the entrance of the ear canal. Measure, estimate the
transfer function, and convolve its inverse characteristic
with the sound source. Here, by performing HRTF /free
sound field characteristic calibration so as not to include
the properties of the dummy head and free sound field,
only the effect that occurs in the space between the earcup
and the entrance of the ear canal is estimated as a transfer
function. The evaluation method for this calibration system
is the same as for stereophonic sound: the accuracy rate of
sound image localization and frequency characteristics. For
sounds recorded from multiple directions in advance, The
inverse filter of the transfer function is convoluted, and the
user evaluates the localization accuracy rate. As a result,
the accuracy rate increased by 90% compared to the original
sound source, and the localization in the head was improved,
making it clear that the calibration was effective.
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