Ears Project News: Equal loudness contours
at infrasonic frequencies
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reference tone from literature [2], the relation
between loudness in categorical units (CU)
and loudness in phon could be established.
Equal loudness contours (ELCs) for 20, 40, 60
and 80 phon were derived from the median
loudness functions, see figure 1.

Equal loudness contours for low
and infrasonic frequencies
Equal loudness contours (ELC) in phon
were derived from individual loudness
functions measured from 30 subjects using
the method of loudness scaling by means of
categories. The resulting ELCs link the
existing normative loudness contour data to
values in the lower audible frequency range
(20 Hz to 125 Hz) and even down to values
in the infrasound region (8 Hz to 20 Hz).
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Loudness is one of the key sensations of
sound in everyday life and in case of
unwanted noise plays a crucial role for
annoyance. To investigate the loudness
perception for low and infrasonic frequencies
we extend the method of categorical loudness
scaling standardized in ISO 16832 (2006) to
frequencies below 125 Hz. Categorical
loudness scaling provides an easy and fast
procedure to determine the loudness over the
whole dynamic range of the auditory system.
Within this method the loudness is rated by
the subject on a scale with named categories
such as soft, medium loud, loud, etc. Thirty
otologically normal subjects performed the
categorical loudness scaling for monaural
stimulation with pure tones between 8 and
125 Hz. Stimuli were presented via an insertearphone sound source for infrasonic
frequencies which was newly designed within
the project. Median loudness functions
calculated according to [1] showed a
significant decrease of the dynamic range for
lower frequencies (recruitment). Using
categorical loudness data for a 1 kHz
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Figure 1: Equal loudness contours from 125 Hz down to 8
Hz (broken black lines with symbols), determined by
means of categorical loudness scaling. Blue lines show the
free field ISO226 loudness contours, and red lines show the
estimated equal loudness contours for infrasound
frequencies from literature [3] .

The resulting ELC-values are higher but in
general showed a good agreement with
literature data in both the audible (ISO 226)
and the infrasonic frequency range [3]. The
pronounced reduction of the dynamic range at
low frequencies has been clearly replicated.
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