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INTERNATIONAL STANDARD

ISO 8798 : 1987 (E)

Acoustics — Reference levels for narrow-band

masking noise

0 Intnoduction

ISO 389| together with 1SO 389/Add.1 and ISO 389/Add.2
specify the standard reference zero for the scale of hearing
threshold level applicable to pure tone air conduction audio-
meters. |SO 7566 specifies the correspondingdata for pure
tone bone conduction audiometers. For clinical diagnostic and
other audliometric purposes, it is often necéssary to prevent the
test signal from being heard through the €ar not being tested by
means of masking. This is usually achieved by the presentation
of a narrpw band of noise the centre)frequency of which coin-
cides with the frequency of the-pure tone signal and which is
delivered by means of the ordinary supra-aural earphones of
the audigpmeter. '

IEC Publjcation 6451 \specifies that masking levels for narrow-
band noipe be calibrated in terms of effective masking level and
that the hoise bandwidth be between one-third and one-half of
an octavp.

Insert earphones are sometimes used to deliver the masking
noise. However, this International Standarfl does not specify
reference levels for narrow-band maskinlg noise for such
transducers since no standardized refprence equivalent
threshold sound pressure levels are available.

1 Scope and field of application

This International Standard specifies refergnce levels for the
calibration of narrow-band masking noise presented by air con-
duction from an earphone in pure tone audliometry. The data
are given in terms of levels to be added to the reference
equivalent threshold sound pressure levels {or the correspond-
ing pure-tone frequencies when the mapgking earphone is
placed on the appropriate acoustic coupler [or artificial ear.

Data are given for noise bandwidths of ong-third and one-half
octaves.

The noise level required to just mask a pure tone of a given
hearing level has been caiculated from known psychoacoustical
data for ipsilateral masking, i.e. when the tone to be masked
and the masking noise are presented through the same ear-
phone to the same ear.

In most audiometric applications the masking noise is,
however, applied by means of an earphone on the ear not being
tested. The exact level of the tone reaching that ear from the
transducer on the test side is influenced by skull attenuation
and by the presence of the occlusion effect from the masker
earphone. These phenomena have to be considered with
regard to masking levels used in the audiometric procedure.

Some notes on the derivation of the reference levels are given
in the annex.

2 References

1SO 389, Acoustics — Standard reference zero for the calibra-
tion of pure tone air conduction audiometers.

ISO 389/Add.1, Acoustics — Standard reference zero for the
calibration of pure tone audiometers — ADDENDUM 1.
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I1ISO 389/Add.2, Acoustics — Standard reference zero for the
calibration of pure tone air conduction audiometers —
ADDENDUM 2.

ISO 7566, Acoustics — Standard reference zero for the calibra-
tion of pure-tone bone conduction audjometers.

IEC Publication 303, /EC provisional reference coupler for the
calibration of earphones used in audiometry.

IEC Publication 318, An IEC artificial ear, of the wideband type,
for the calibration of earphones used in audiometry.

IEC Publicatign 645-1_ Audiometers - Part 1: Pure tone

3.7 reference equivalent threshold sound pressure level
{RETSPL): At a specified frequency, the modal value of the
equivalent threshold sound pressure levels of a sufficiently
large number of ears of otologically normal persons of both
sexes, aged between 18 and 30 years inclusive, expressing the
hearing threshold in a specified acoustic coupler or artificial ear
for a specified type of earphone.

NOTE — The values of RETSPL for supra-aural earphones are
specified in 1SO 389, 1SO 389/Add.1 and 1SO 383/Add.2.

38 h

audiometers.?

3 Definitipns

For the purposes of this International Standard, the following
definitions apply.

3.1 air confluction: Transmission of sound through the
outer and midflle ear to the inner ear.

3.2 acousti¢ coupler: A cavity of specified shape and
volume whichlis used for the calibration of a supra-aural ear-
phone in conjynction with a calibrated microphone to measure
the sound pregsure developed within the cavity.

NOTE — An acgustic coupler is specified in IEC Publication 303.

3.3 artificia| ear: A device for the calibration of an earphoné
which presents to the earphone an acoustic' impedance
equivalent to the impedance presented by the average hisman
ear. It is eqUipped with a calibrated microphone‘\for the
measurement pf the sound pressure developediby-the ear-
phone.

NOTE — An artfficial ear is specified in IEC Publication 318.

3.4 bone cdnduction: Transmission” of sound to the inner
ear when excited by mechanicalvibration of the cranial bones.

3.5 hearing| threshald:)'The sound pressure level or
vibratory forcq level at-which, under specified conditions, a
person gives 50 % .of\correct detection responses on repeated
trials.

for a specific type of a earphone and for a spegtified manner of
application, the sound pressure level of this-pure tbne produced
by the earphone in a specified artificial ear or acqustic coupler
minus the appropriate reference equivalent: thréshold sound
pressure level.

3.9 masking: The process-by which the hearing threshold
for a sound is raised by ‘the presence of another (masking)
sound.

3.10 effective masking level (of a noise band): A level
equal to that hearing level of a pure tone, the [frequency of
which coincides with the geometric centre frequency of the
noise bard, to which the hearing threshold of th¢ pure tone is
raiséd by the presence of the masking noise bangl.

3.11 narrow-band noise: A signal obtained from white
noise with a continuous spectrum and constant|power spec-
trum density by means of a band-pass filter havifg a substan-
tially constant attenuation over its bandwidth (see 3.13}.

3.12 pure tone audiometer: An electroacqustic instru-
ment, equipped with earphones, that provides gure tohes of
specified frequencies at known sound pressure lgvels. In addi-
tion, the instrument may be equipped with bone vibrator(s}
and/or masking facilities. -

and lower band-edge frequencies of the noise bgnd. At these
frequencies the power spectrum density of the noise is reduced
to one-half of its value at the centre frequency.

3.13 noise bandwidth: The difference betW{n the upper

3.6 equivalent threshold sound pressure level {monaural
earphone listening): For a given ear, at a specified frequency,
for a specified type of earphone and for a stated force of ap-
plication of the earphone to the human ear, the sound pressure
level set up by the earphone in a specified acoustic coupler or
artificial ear when the earphone is actuated by that voltage
which, with the earphone applied to the ear concerned, would
correspond to the hearing threshold.

3.14 critical bandwidth for masking: That frequency
band of sound, being a portion of a continuous noise spectrum
of wider bandwidth, which effectively masks a tone coinciding
with the centre frequency of the band. :

3.15 reference level for narrow-band masking noise:
For a specific. type of earphone and for a specified acoustic
coupler or artificial ear, the term to be added to the appropriate

1) At present at the stage of draft. (Revision, in part, of IEC Publication 645 : 1979.}
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RETSPL of a pure tone at the geometric centre frequency -of : Table 1 — Reference levels for narrow-band
the noise band to obtain the sound pressure level of the masking noise
narrow-band masking noise corresponding to the effective
masking level of 0 dB. i i o Centre Reference levels for bandwidth
frequency dB
One-third One-half
3.16 occlusion effect: The increase in level of a bone- Hz octave octave
conducted signal reaching the inner ear when an earphone or 125 4 4
earplug is placed over or at the entrance of the ear canal, 160 4 4
thereby forming an enclosed air volume in the outer ear. The 200 4 4
effect depends on the type of earphone or earplug and is 250 4 4
greatest at low frequencies. 315 4 4
d - - - a00 7 5
500 4 6
S . 630 5 6
4 Specifications 750 5 7
‘ . . 800 5 7
Reference] levels for the calibration of narrow-band masking 1000 6 7
noise in gure tone audiometers are specified in table 1. The 1238 : g g
data are diven in terms of levels to be added to the reference 1600 6 8
equivaleny threshold sound pressure levels for the correspond- 2 000 6 8
ing pure tgne frequencies when the masking earphone is placed 2 500 6 8
on the appropriate. acoustic coupler or. artificial ear. The : 3.000 6 7
reference |levels are presented for noise bandwidths of one- 3150 6 7
third and jone-half octaves for preferred one-third octave and 4,000 5 7
for additipnal intermediate audiometric frequencies. For any 5000 5 7
noise banfiwidth between one-third and one-half octaves, the 6 000 5 7
reference Jevel is the level derived by interpolation. gggg g g



https://standardsiso.com/api/?name=4beb30670a84250da4cb2d65fd68f25d

ISO 8798 : 1987 (E)

Annex

Notes on the derivation of the reference levels

(This annex does not form an integral part of the standard.)

A.1 Source of data

The derivation

p
frequency equdl to the geometric centre frequency of the band at a signal-to-noise ratio of —4 dB, independent of,fre
assumption, together with the values used for the critical bandwidth, were taken from the sources given in claGse-A.2.

An additional assumption is that the noise power spectrum density is substantially constant within the passband.

The reference levels were calculated as follows:

a) when the noise bandwidth is less than the critical bandwidth, the reference leve for narrow<band masking noise,

b) when the noise bandwidth exceeds the critical bandwidth, the reference level for narrow-band masking noise, AL

is given by the foliowing formula:

AL = {4

where

b(f) is the bandwidth, in hertz, of the noise band centred on the frequency f;

+ 10 1g [D{f)/e(M}

c(f) is the critical bandwidth, in hertz, around the frequency, 1.

s a tone of a
uency. This

AL, is4 dB;

in decibels,

The values of the critical bandwidth which were used in the detivation of the values specified in table 1 are given in tgble 2.

Table 2 — Critical bandwidth as a function of frequency

Centre_frequency Critical bandwidth "
f clf
Hz Hz
125 100
160 100
200 105
250 105
315 105
400 110
500 115
630 125
750 135
800 140

1000 160
1 250 190
1 500 225
1600 240
2000 300
2500 385
3000 480
3150 .510
4 000 685
5 000 915
6 000 1150
6 300 1250 -
8 000 1700

1} Critical bandwidth values are rounded to the nearest 5 Hz at centre
frequencies up to and including 5 000 Hz and to the nearest 50 Hz for

higher frequencies.
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