ACCURATE REPRODUCTION OF NON-INDIVIDUAL BINAURAL CONCERT HALL RECORDINGS
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TO BE BELIEVABLE LABORATORY RECREATIONS OF CONCERT HALLS MUST BE A/B COMPARED TO AN ACCURATE STANDARD.
CURRENTLY POPULAR METHODS OF HALL RESEARCH LACK THIS ESSENTIAL VERIFICATION.

BINAURAL TECHNOLOGY CAN PROVIDE A STANDARD FOR ACCURACY OF REPRODUCTION, AS WELL AS A POWERFUL TOOL FOR RESEARCH.

1. THE KEY IS CORRECT EQUALIZATION.
Individual HRTFs and head-tracking are
not required when frequencies from
500Hz to 6kHz are correctly recorded and
reproduced at the listener’s eardrums!

THE FREQUENCY RESPONSE OF DUMMY
HEADS CAN BE STANDARDIZED.

Parametric equalization can provide
flat frontal free-field response to 6kHz.

EVEN BETTER — RECORD AT YOUR OWN
EARDRUMS!

Easily constructed probe microphones
can record the eardrum pressure
unobtrusively. See the author’s YouTube
channel for instructions.

2. BUT HEADPHONE EQUALIZATIONS
ARE HIGHLY INDIVIDUAL.

Pinna size, concha volume, ear canal shape, and
eardrum impedance are all different, and all are
important to headphone response.
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Frequency response corrections needed for a group of students
in Finland to match the eardrum pressure of a frontal
loudspeaker. Red is for the left ear, Blue for the right ear.

Open or closed circumaural phones currently favored for
binaural reproduction had the highest variation among
individuals, as did a pair of Philips insert phones.
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Close-fitting on-ear phones have fewer resonances and less
individual variation. They work better for binaural
reproduction. Note the probe in place to provide an
accurate, although invasive, headphone equalization.

3. INDIVIDUAL HEADPHONE EQUALIZATION
THROUGH EQUAL LOUDNESS MEASUREMENT
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DIN Standard 45-619 (1975) correctly specified that
headphones be equalized by equal loudness
comparisons to a frontal loudspeaker.
The method works very well. It results in a startlingly
realistic individual headphone equalization.

We have written an Windows App that enables rapid
equal loudness comparison of 1/3 octave noise bands to
a flat frequency response frontal loudspeaker.

Once the equalization is complete subjects can listen to
pink noise or music and verify the improvement by
direct comparison to the loudspeaker.

With their own individual headphone
equalization subjects perceive the author’s
binaural recordings as frontal, out of the
head, and stunningly beautiful.



