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ii

PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

AV-003, Acoustics—Human Effects, to supersede AS 1088.8—1987. 

After consultation with stakeholders in both countries, Standards Australia and Standards New 

Zealand decided to develop this Standard as an Australian Standard rather than an 

Australian/New Zealand Standard.  

The objective of this Standard is to describe methods for a test which simulates the acoustical 

effects of a median adult wearer on the performance of a hearing aid. 

This Standard is identical with, and has been reproduced from IEC 60118-8, Ed. 2.0:2005, 

Electroacoustics—Hearing aids - Part 8: Methods of measurement of performance 

characteristics of hearing aids under simulated in situ working conditions. 

As this Standard is reproduced from an International Standard, the following applies: 

(a) Its number does not appear on each page of text and its identity is shown only on the 

cover and title page. 

(b) In the source text ‘this part of IEC 60118’ should read ‘this Australian Standard. 

(c) A full point should be substituted for a comma when referring to a decimal marker. 

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to 

which they apply. A normative annex is an integral part of a standard, whereas an informative 

annex is only for information and guidance. 
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iv

INTRODUCTION 

Measurement methods that take into account the acoustical influence of the wearer on the 
performance of hearing aids are important, particularly when the results are to be used to 
assist in fitting of hearing aids. The information obtained using this standard is likely to be 
more relevant to the fitting of hearing aids than that provided by publications concerned with 
type approval and quality control such as IEC 60118-0 and IEC 60118-7. 

The methods specified in this standard require a device such as a manikin to simulate the 
presence of the wearer. It has been  found necessary to establish certain guidelines for 
simulated in situ measurements of hearing aids. The recommended methods are described in 
this standard. 
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1

STANDARDS AUSTRALIA 

 

Australian Standard 

Hearing aids—Part 8: Methods of measurement of performance 
characteristics of hearing aids under simulated in situ working conditions 

 

1 Scope 

The purpose of this part of IEC 60118 is to describe methods for a test which simulates the 
acoustical effects of a median adult wearer on the performance of a hearing aid. 

It establishes certain guidelines for simulated in situ measurements of hearing aids; it 
describes a simplified method for simulated in situ measurements of hearing aids and a 
description for determination of the directivity index (DI) of directional microphones in hearing 
aids in the horizontal plane.  

In addition this second edition now specifies tolerances. Conformance to the specifications in 
this International Standard is demonstrated only when the result of a measurement, extended 
by the actual expanded uncertainty of measurement of the testing laboratory, lies fully within 
the tolerances specified in this International Standard extended by the values for Umax 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

References to international standards that are struck through in this clause are replaced by 
references to Australian or Australian/New Zealand Standards that are listed immediately 
thereafter and identified by shading. Any Australian or Australian/New Zealand Standard that 
is identical to the International Standard it replaces is identified as such. 

IEC 60118-0:1983, Hearing aids – Part 0: Measurement of electroacoustical characteristics 

AS 60118.0, Hearing aids, Part 0: Measurement of electroacoustical characteristics (identical 
to IEC 60118-0) 

IEC 60263, Scales and sizes for plotting frequency characteristics and polar diagrams 

IEC 60711, Occluded-ear simulator for the measurement of earphones coupled to the ear by 
ear inserts 

AS 2928, Occluded-ear simulator for the measurement of earphones coupled to the ear by ear 
inserts (identical to IEC 60711) 

IEC 60959, Provisional head and torso simulator for acoustic measurements of air conduction 
hearing aids 
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3 Terms and definitions 

For the purpose of this document, the following definitions apply: 

3.1 
sound pressure level 

throughout this standard all sound pressure levels (abbreviated SPL) are referred to 20 µPa 

3.2 
pinna simulator 
device which has the approximate shape and dimensions of a median adult human pinna 

3.3 
ear simulator 
device for measuring the output sound pressure level of an earphone under well defined 
loading conditions in a specified frequency range. It consists essentially of a principal cavity, 
acoustic load networks and a calibrated microphone. The location of the microphone is 
chosen so that the sound pressure at the microphone corresponds approximately to the sound 
pressure existing at the human eardrum 

3.4 
occluded-ear simulator 
ear simulator which simulates the inner part of the ear canal, from the tip of an ear insert to 
the eardrum 

3.5 
ear canal extension 
device which connects the concha portion of the pinna simulator with the outer (reference 
plane) face of the occluded-ear simulator, simulating the outer part of the ear canal excluding 
the pinna 

3.6 
ear insert simulator 
device used to represent the acoustic coupling between an earphone and the ear canal (e.g. 
an earmould or a similar device without a connecting tube) 

3.7 
manikin (head and torso simulator) 
head and torso simulator extending downward from the top of the head to the waist and 
designed to simulate the acoustic diffraction produced by a median adult human head and 
torso. The head includes two pinna simulators, and contains at least one occluded-ear 
simulator 

3.8 
reference point of a subject or manikin 
point bisecting the line joining the centres of the openings of the ear canals (at the junction 
between concha and ear canal) (see Figure C.1) 

3.9 
plane of symmetry of the manikin 
plane passing through the reference point of the manikin that divides the left and right 
portions of the manikin into symmetrical halves (see Figure C.1) 
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3.10 
axis of rotation of the manikin 
straight line passing through the reference point of the manikin and lying in the plane of 
symmetry of the manikin, and having a direction that would be vertical if the manikin were 
mounted in a position corresponding to that of a standing person (and about which the 
manikin can be rotated) (see Figure C.1) 

3.11 
reference plane of the manikin 
plane perpendicular to the axis of rotation containing the reference point of the manikin (see 
Figure C.1) 

3.12 
test point 
reproducible position in the test space at which the sound pressure level is measured with the 
manikin absent and at which the reference point of the manikin is to be located for test 
purposes 

3.13 
reference input sound pressure level 
free field sound pressure level at the test point in the absence of the manikin 

3.14 
test axis 
line joining the test point and the centre of the sound source (see Figure C.2) 

3.15 
test plane (for measurement of the uniformity of the free field wavefront) 
plane perpendicular to the test axis and containing the test point 

3.16 
azimuth angle of sound incidence  

θ 
angle between the plane of symmetry of the manikin  and the plane defined by the axis of 
rotation and the test axis (see Figure C.2). When the manikin faces the sound source the 
azimuth angle of sound incidence is defined as 0°. When the right ear of the manikin faces 
the sound source, the azimuth angle is defined as 90°. When the left ear faces the sound 
source, the angle is defined as 270° 

3.17 
elevation angle of sound incidence  

α 
angle between the reference plane of the manikin and the test axis (see Figure C.2). When 
the top of the manikin points towards the sound source the elevation angle is defined as 90°. 
When the test axis lies in the reference plane, the elevation angle is defined as 0° 

3.18 
reference position of the manikin in the test space 
position of the manikin in the test space that meets the following conditions: 

– the reference point coincides with the test point, and 

– the angles of azimuth and elevation are both equal to zero. 

3.19 
manikin unoccluded-ear gain  
MUEG 
difference between the sound pressure level in the unoccluded-ear simulator and the 
reference input sound pressure level. This will be a function of manikin position 
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3.20 
manikin unoccluded-ear gain frequency response  
MUEGFR 
manikin unoccluded-ear gain expressed as a function of frequency, MFR (see 7.3) being a 
function of manikin position 

3.21 
simulated in situ gain  
SISG 
difference between the SPL in the ear simulator produced by the hearing aid and the 
reference input SPL. This will be a function of manikin position 

3.22 
simulated in situ gain frequency response  
SISGFR 
SISG expressed as a function of frequency 

3.23 
simulated insertion gain  
SIG 
difference between the SPL in the ear simulator produced by the hearing aid and the SPL in 
the ear simulator with the hearing aid absent. This gain is equal to SISG-MUEG. This will be a 
function of manikin position 

3.24 
full-on simulated insertion gain 
SIG obtainable from a hearing aid with the gain control at maximum (full-on) and at stated 
settings of the other hearing aid controls 

3.25 
simulated insertion gain frequency response  
SIGFR 
SIG expressed as a function of frequency 

3.26 
manikin unoccluded-ear directional response  
MDR 
sound pressure level in the ear simulator at a stated frequency as a function of azimuth 
and/or elevation angle with the hearing aid absent 

3.27 
simulated in situ directional response  
SISDR 
sound pressure level in the ear simulator produced by the hearing aid as a function of azimuth 
and/or elevation angle at a stated frequency, gain value and input level 

3.28  
directivity index DI2D 

for the purpose of this standard DI2D as a function of frequency is calculated from the SISDR 

as the difference between the sound intensity level for azimuth and elevation angle equal to 
0° and the average sound intensity level for all azimuth angles and elevation angles, 
assuming rotational symmetry about an axis defined by the intersection of a vertical plane 
with zero azimuth angle and the reference plane. 
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3.29  
SII weighted directivity index  
SIIDI2D 

index calculated from the DI2D by applying a band importance function representing the 

relative importance of the different frequencies for speech perception and as such obtaining a 
frequency independent index. The weighting factors used in the calculation are according to 
ANSI S3.5:1997 (see 7.6.4.2) 

3.30 
simulated insertion directional response D 
SIDR 
difference between SISDR and MDR 

3.31 
simulated in situ OSPL90 (output sound pressure level for 90 dB input SPL) 
output sound pressure level in the ear simulator produced by the hearing aid at a specified 
frequency with the hearing aid gain control at maximum (full-on) and a reference input SPL of 
90 dB 

3.32 
simulated in situ OSPL90 frequency response 
simulated in situ OSPL90 expressed as a function of frequency 

4 Limitations 

4.1 The results obtained under simulated in situ conditions may differ substantially from 
results obtained on an individual person, due to anatomical variation of head, torso, pinna, 
ear canal, and eardrum. Care should therefore be taken when interpreting the results. 

4.2 The methods recommended in this standard give information on the measurement of the 
following parameters that are considered important for the evaluation of the performance of a 
hearing aid as normally worn, and for which simulated in situ conditions are considered 
essential: 

– full-on insertion gain; 

– insertion frequency response; 

– directional characteristics; 

– simulated in situ OSPL90. 

NOTE The accuracy and repeatability of results obtained under simulated in situ conditions cannot generally be 
expected to be as good as when using the free-field technique laid down in IEC 60118-0:1983. The use of 
simulated in situ conditions for the measurements of hearing aid parameters other than those listed above is 
therefore not included. 

5 Test equipment 

5.1 Acoustical requirements for the test space 

5.1.1 The test space shall provide essentially free-field conditions over the frequency range 
200 Hz to 8 000 Hz. Essentially free-field conditions are considered established when the 
sound pressure level at positions 100 mm in front of and behind the test point do not deviate 
from the inverse distance law (1/r law) by more than ±2 dB from 200 Hz to 400 Hz and ±1 dB 
from 400 Hz to 8 000 Hz. 

5.1.2 The manikin shall be mounted in the test space so that all points of the head and 

shoulders of the manikin are λ/4 or more distant from the surfaces of the room, where λ is the 
wavelength of the lowest measuring frequency. The distance between the centre of the sound 
source and the test point shall be 1 m. 
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5.1.3 The test space shall be equipped with means that permit accurate and repeatable 
positioning of the manikin. 

5.1.4 Unwanted stimuli in the test space such as ambient noise or electrical and/or magnetic 
stray fields shall be sufficiently low to ensure that test signals exceed the levels of unwanted 
noise by more than 10 dB. 

5.2 Sound source 

5.2.1 The sound source shall consist only of coaxial elements. In order to avoid reflections, 
the frontal surface of the sound source enclosure should be covered by a suitable absorbing 
material. Maximum linear dimensions of the frontal surface of the sound source shall not 
exceed 0,30 m. 

5.2.2 Over the frequency range 200 Hz to 8 000 Hz, the sound source shall produce a 
uniform wave-front in the space to be occupied by the manikin which shall be determined as 
follows: 

With the manikin absent, the SPL at four positions in the test plane 15 cm distant from the 
test point shall not differ by more than ±2 dB from the SPL at the test point. Two of the four 
positions are to be in the reference plane, to the left and right of the test point as viewed from 
the sound source; the other two are to be on the axis of rotation above and below the test 
point. 

5.2.3 Over the frequency range 200 Hz to 8 000 Hz, the source shall be capable of 
producing sound pressure levels with a maximum tolerance of ±1,5 dB (see 5.7) over the 
range of 50 dB to 90 dB at the test point. 

5.2.4 The frequency of the test signal shall not differ by more than 2 % from the indicated 
value. 

5.2.5 The total harmonic distortion of the test signal shall not exceed 2 % for sound pressure 
levels up to 70 dB and 3 % for sound pressure levels greater than 70 dB and up to 90 dB, as 
measured at the test point. 

5.3 Manikin 

Annex C states the general requirements for a manikin. 

5.4 Ear simulator 

The ear simulator shall consist of an occluded-ear simulator in accordance with IEC 60711, 

together with an ear canal extension 02,0
0

5,7
+

−
 mm in diameter and 8,8 mm long with a 

tolerance of ±2 %, as measured from the outer face (reference plane) of the occluded-ear 
simulator to the bottom of the concha portion of the artificial pinna. 

5.5 Ear insert simulator 

The method of coupling the small earphone (receiver) to the ear, for example closed mould, 
open mould or no mould connections, shall be stated together with the lengths and diameters 
of any connecting acoustic tubes used. 

5.6 Equipment for the measurement of occluded-ear simulator sound pressure level 

The equipment used for measurement of the occluded-ear simulator sound pressure level 
produced by the hearing aid shall comply with the following requirements: 
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