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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Today, people conduct their daily lives along with spoken announcements from various products
such as home electrical appliances, information and telecommunication products, office-automation
equipment, heating equipment, toys, sanitary equipment, and health care products. Some products
use spoken announcements to provide instructions in indoor and outdoor public areas such as ticket
vending machines, elevators, and escalators. Public address systems are often installed to provide
spoken announcements. Such announcements can be indistinct to listeners because of hearing loss that
can occur with ageing or because of ambient noise in the surroundings.

This ee cteFHRRE—S ;
spoken announcements S0 that all listeners, including people w1th age- related hearing \loss, can hear
then] properly against ambient noises. This sound level range specification was detérmined based on
results of experiments in which people of different ages participated. Spoken announcemerits for which
sound pressure levels are within the range specified in this International Standard are expected to be
audible and comfortably loud for most users in the presence of ambient noise.

This|International Standard is intended to be applied as necessary t¢ products depending on the
product type and its conditions of use. It does not apply to spoken annotincements used fof evacuation
or emergency purposes.

ISO 9921 specifies recommended levels of speech-communigation quality necessary fofr conveying
comprehensive messages in different applications. Thereforé,/ISO 9921 differs from this Ipternational
Standlard.

This[[nternational Standard adopts the principles of acéessible design from ISO/IEC Guide 7|1, which are
amplified in ISO/TR 22411.

© IS0 2014 - All rights reserved v
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Ergonomics — Accessible design — Sound pressure levels
of spoken announcements for products and public address
systems

1 Scope
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frequency weighting A of ambient noise doesnot exceed 80 dB. This International Standard

to sp,
by a
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This
systd
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This
pres

ch levels that are specified in this International Standard are for products and p
ms. To improve the accessibility and usability of products, spoken annotncements
dible but also presented at comfortable speech levels.

arget products that present spoken announcements are consumer products such as eled
ances, information and communication technology services; and products providing
Fal users in public facilities indoors and outdoors such as4rain stations, airports, meg
ement parks, and fairs.

International Standard is not applicable to produets providing private informat
mated teller machines in public spaces.

International Standard is applicable when atloudspeaker producing a spoken anno
ed a short distance from the user in an envirdiment where the sound pressure level wit

oken announcements that are audible topersons with normal hearing for their age whe
target product under quiet and an€choic conditions. This International Standard is aj
recorded voice and synthetic speech announcements.

International Standard does‘not specify sound pressure levels of spoken announ|
ms with automatic sound‘pressure level control to compensate for fluctuating ambient
International Standard'is not applicable to spoken announcements heard through he
hones, or to spoken-announcements heard with the ear close to the speech sound soy
r speakers specified in [EC 60268-7. This International Standard considers only the
Ch and not thegrocess of speech understanding.

ented inemergency situations such as signals for fire alarms, gas leakage, and crime

thos;g
soun

NOTE 1

b are‘covered in ISO 7240-16 and ISO 7240-19. This International Standard does not

[nternational Standard specifies methods to determine an appropriate sound pressug¢ level range
poken announcements in environments where ambient noise is less than 80 dB> The specified
ods follow the concepts of ISO/IEC Guide 71 and includes consideration of older persons with
pased hearing ability to determine sound pressure levels of spoken announcéments.|The spoken

lic-address
st not only

tronic home
services for
pting rooms,

jon such as

uncement is
h astandard
s applicable
n presented
bplicable for

cements for
noise levels.
hdphones or
rce, such as
qudibility of

International Standard does not specify the sound pressure levels of spoken announcements

prevention;
specify the
5006.

ri pressure levels of spoken announcements in automobiles; those are covered in ISO 1

A spoken announcement presented in a repetitive manner from a product such as electronic home

appliance is presumed to be heard as an auditory sign but not as a message and is therefore usable with a lower
sound pressure level of the spoken announcement than this International Standard specifies.

NOTE 2

announcement is better than that of non-native speakers.

2 Normative references

It is known that the word recognition performance of native speakers of the language of the

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.
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ISO 389-1, Acoustics — Reference zero for the calibration of audiometric equipment — Part 1: Reference
equivalent threshold sound pressure levels for pure tones and supra-aural earphones

ISO 1996-1, Acoustics — Description, measurement and assessment of environmental noise — Part 1: Basic
quantities and assessment procedures

ISO 3382-2:2008, Acoustics — Measurement of room acoustic parameters — Part 2: Reverberation time in
ordinary rooms

[SO 8253-1, Acoustics — Audiometric test methods — Part 1: Pure-tone air and bone conduction audiometry

IEC 60050-801, International Electrotechnical Vocabulary — Chapter 801: Acoustics and electroacoustics

IEC 60268-16, Sound system equipment — Part 16: Objective rating of speech intelligibility by 'speech
transmission index

IEC 61260, Klectroacoustics — Octave-band and fractional-octave-band filters

IEC 61672-1] Electroacoustics — Sound level meters — Part 1: Specifications

3 Terms and definitions

For the purposes of this document, the terms and definitions given in I[E€60050-801, IEC 60268-16, and
the followinjg apply.

31
spoken anrjouncement
message presented by a live human voice, a synthesized vojice; or a recorded/digitized human voicg

v

3.2
ambient nojise
sound other{than the sound to be measured as a signal

Note 1 to entfy: For this International Standard,Speken announcements are regarded as signals.

3.3
speech transmission channel
acoustic and/or electro-acoustic signal path between a source of a signal and a user

34
speech transmission index
STI
metric with|values 0 thzough 1 representing the transmission quality of speech with respect to sgeech
intelligibility by a speech transmission channel

[SOURCE: IHC 60268-16]

3.5
simplified STI

metric with values 0 through 1 representing the transmission quality of speech with respect to speech
intelligibility by a speech transmission channel calculated only with octave-band sound pressure level
difference between the sound pressure level of spoken announcements and sound pressure level of
ambient noise based on STI specified in I[EC 60286-16

Note 1 to entry: Simplified STI does not account for effects of reverberation.

3.6

speech level

sound pressure level with a standard frequency weighting A or octave-band equivalent sound pressure
level of a spoken announcement

2 © ISO 2014 - All rights reserved
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signal-to-noise ratio

S/N
soun

3.8

d pressure level of a signal measured relative to ambient noise

minimum speech level
speech level with a standard frequency weighting A at which a listener can achieve audibility

39

3.10
audi

bility

extent to which the words of spoken announcements are recognizable by listeniers

3.11
hear
HTL
soun|
resp

Note
cond
with

3.12
purg
PTA

aver

3.13
reve
T

dura
aften

Note

ing threshold level

d pressure level of a sound at which a person gives a predetepmined percentage of corrg
bnses on repeated trials minus the reference equivalent threshold sound pressure leve

1 to entry: It applies to a specified signal and specified shanner of signal presentation un
tions according to ISO 8253-1. The reference equivalent threshold sound pressure level shall be
[SO 389-1.

tone average

hge in decibels of hearing threshold levels of specified frequencies

rberation time

Fion required for the space’averaged sound energy density in an enclosure to decrea
the source emission has-stopped

1 to entry: The reverberation time is expressed in seconds.

the spoken

ctdetection
I

der specified
naccordance

se by 60 dB
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4 Symbols

Symbols used in this International Standard are presented below.

Ln,A
mea

sured using the method specified in Annex A

sound pressure level of ambient noise with a standard frequency weighting A, in decibels, as

Lni anoctave-band sound pressure level of ambient noise in band i, in decibels, as measured using
the method specified in Annex A
Ls,n speech level with a standard frequency weighting A, in decibels, as measured using the method
spegified-inAnnex A
Ls;i anofctave-band sound pressure level of spoken announcements in band i, in decibels,as'mg¢as-
ured using the method specified in Annex A
T; atrgnsmission index of octave band i, presented as a metric rating between Q and’ 1
I STI pr simplified STI calculated as a weighted average of T; from 125 Hz te,8'kHz octave bdnds
5 Range|of sound pressure level of spoken announcements
5.1 Genefal
This Interngtional Standard specifies the sound pressure level¥ange of spoken announcements without
consideratign of reverberation and distance between a signal'source and a listener.
The range of the sound pressure level of spoken announcements shall be determined with a minimum

speech level
foryoungus
of spoken a
The maximy
Because of t
the limit usd
levels than ¢

Usually, am

When a spo
fall between
Standard.

When the sd
range in thi

and a maximum speech level. The minimum speech level for older users is higher tharn
ers, as presented in Annex B. The minimum speech level shall be set to maintain the audi
hnouncements considering older listeners with otologically normal hearing for theiy
Im speech level shall be set to avoid annoyance of listeners with the spoken announcer
heir greater hearing sensitivity in general, the speech level for younger adults is used
d in this International Standard because they are expected to perceive discomfort at 1
lder adults.

pan speech level is§5-dB to 75 dB at 1 m distance from a talker.[8]

ken announcerient with a fixed sound pressure level is used, the level shall be adjust
the minimunrand the maximum speech levels, as calculated according to this Internat

und level is controllable by users, the level shall be variable to cover a part of the speq
5 International Standard. Audible distortion of spoken announcement from a loudspq

that
hility
age.
nent.
o set
pwer

ed to
ional

ified
aker

should be av

NOTE

oided to choose the cpppr‘h level range fora prndnr‘f

volume control function using a device such as a volume knob, button, or slider.

Itis useful to indicate a speech level range determined by this International Standard at or around the

The A-weighted sound pressure level method is the simplest method, but it has limitations. It shall not
be applied in the case of noises that are predominantly low-frequency noises or when ambient noise has
a dominant tonal component. In such cases, the effect of ambient noise will not be estimated correctly.
The simplified STI method, which is based on STI specified in IEC 60286-16, is applicable for broadband
noise both with and without dominant narrow band components. This method is more accurate than
the A-weighted sound pressure level method.

NOTE1 Under circumstances in which the required conditions for both methods listed above cannot be
followed, the STI method described in Annex D according to IEC 60268-16 is useful.
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NOTE 2  To ascertain the appropriate sound pressure level range of spoken announcements for a product, the
level of noise that is typical in the operating environment of the product can be used.

5.2 (Criteria to determine the speech level

The required speech level for comfortable listening to spoken announcement is 55 dB which minimizes
listening difficulty for younger adults in quiet conditions.[2]

The required signal-to-noise ratio used to determine the minimum speech level for older adults can be
estimated using information provided in Annex B. Typical older listeners require a 5 dB signal-to-noise
ratio, which corresponds to an STI of 0,65, or better for the best understanding of a clearly spoken single

word
older
PTA

The
sens
than

5.3

Soun
IEC 6
soun
asig
spac

annguncement is inferior.

Anot
pres

mean scores between different languages for young listeners is approximately 5 dB.

Forc
near
STI 3
meet
5dB

Figu
At di
revej

This
and ¢
of myq

i an anechoic condition under ambient noise. The difterence of required S5/ N 1mpr
listeners from younger listeners is varied from 2 dB to 6 dB among languages. [t de]]
Hifference between younger and older listeners.

maximum speech level shall be determined by following 5.4. Younger adults’have be
tivity than older adults in general. Because they are expected to perceive discomfort at|
older adults, the level for younger adults is used to set the limit used in this Internation|

Relevant factors related to speech perception

d reflections are expected to have a detrimental effect on-Speech perception. A meth

d reflections. This method uses reverberation time, room volume of the space and dista
hal source, and a listener to predict STI. To adapt the‘criteria of STI 0,65 in a closed or a
e, relevant factors shall be considered when the space is reverberant and/or the quality

her factor is the effect of phonetic characteéristics of speech for different languag
ents results of variation of a word recognition test conducted in six countries. The

pnsumer products that presentmessages or instructionsto users, users are assumed to i

tandardized in IEC 60268<16; Annex L, 2 m of distance between a signal source to t}
the criteria 0,65 of STI under a typical reverberant environment when the signal-to-r
to 10 dB.

‘e 1 presents the typical relation between the signal-to-noise ratio and STI with distal
stances greaterthan 2 m, sound reflections might detrimentally affect speech transm
‘berant conditions.

[nternational Standard shall be used for distances equal to or less than 2 m between a s
| listener. The record of measurement conditions and results shall be noted. Examples ¢
pasirement conditions and results are presented in Annex C.

ovement for
ends on the

tter hearing
lower levels
al Standard.

od of STI in

0268-16, Annex L is the standardized method, by whichrone can predict the detrimental effect of

hce between
semi-closed
r of a spoken

bs. Annex B
lifference of

e physically

the product at the time the messages or instructions are presented. For the simulation method of

e users will
oise ratio is

nce of 2,0 m.
ssion under

ignal source
fthe record

NOTET

Reverberation need not be considered.

In a free field, where reverberation does not exist, the source-receiver distance is highly variable.

NOTE 2  The typical reverberation time of an elementary school classroom (dimensions: 8 m x 8 m x 3 m) is
0,45 s.
© IS0 2014 - All rights reserved 5
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Figure 1

54 A-we

The range o
sound press|

a) Minimuy|

b)

The minjimum speech level;Which is the lower end of Ls, 4, shall be determined using the procs

below.

iy
2)
3)

Megsure Ly A and ensure that Ly 4 is less than 80 dB.
Thd lower«ehd of Ls s shall be set to allow, Ls A - Ln,4 at 10 dB.

Thd minimum lower end shall be 55 dB when the lower end does not exceed 55 dB as ares

the

NOTE

1.0 A
0.9 -
0.8 -
0.7 A
0.6 -

0.4 A
0.3 A

0.2 A
0.1 A
0.0

-10 -5 0 5 10 15 20

space (T=0,15s)
pace (T=0,34 s)
ant space (7=0,55 s)

— Relations between S/N and STI for threeweverberation times for room volume
192 m3 with distance 2,0 m

ghted sound pressure level method to determine the speech level

ff the sound pressure level of the spoken announcements determined using the A-weig
ure level measurement deseribed in Annex A shall be as specified below:

im speech level (Lower end of Ls a)

of

hted

dure

ult of

cattinag in 1
1y

oTeT

Increasing the sound pressure level of the octave band with centre frequency of 8 kHz to increase
Ls,a should be avoided.

Maximum speech level (Upper end of Ls a)

The maximum speech level, which is the upper end of Ls a, shall be determined using the procedure
below.

1) Measure Ly,a and ensure that Ly, 4 is lower than 80 dB.

2) The upper end of Lg A shall be 75 dB plus 0,2 times Ly, A.

3) The upper end must be 90 dB when the upper end exceeds 90 dB as a result of the setting in 1).
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5.5 Simplified STI method to determine the minimum speech level

The minimum speech level using simplified STI shall be obtained with measurement of the octave-band
sound pressure level described in Annex A as described below.

a) Calculate Ls - L, with results of measurement of octave-band levels from 125 Hz to 8 kHz band of
signal and ambient noise.

b) Calculate Tj, an octave-band transmission index in band i (dB), using Formula (1) with Ls; = LN ;.

Lei—Ly;+15
S, 1(\)1,1 (1)

3

T.:

INOTE1 Inthe eventthat Tjvalues higher than 1,0 are obtained, a value of 1,0 shall be@ssunjed.

INOTE 2  In the event that Tj values less than 0 are obtained, a value of 0 shall be assuimed.

c) (Calculate I using Formula (2) with T;j. Seven octave-bands with centre frequencies g¢f 125 Hz to
8 kHz were used. Weighting factors and redundancy factors for calculatiof are present¢d in Table 1,
ds described in IEC 60268-16. A value of 1,0 shall be assumed if @i-STI value higher than 1,0 is

btained.
7 6
I:ZakXTk_Zﬂkx’,TkXkal (2)
k=1 k=1
where

Tk is the modulation transfer index for octave band k;
Tk-1is the modulation transfer index for octave band k-1;
&k is the weight factor for octave band k in Table 1;

Br is the redundancy factor betfveen octave band k and octave band k+1 in Table 1.

Table 1 — Octave band weighting factors and redundancy factors

(ctave band Hz 125 250 500 1000 2000 4000 8000
A 0,085 0,127 0,230 0,233 0,309 0,224 0,173
B 0,085 0,078 0,065 0,011 0,047 0,095 —

d) Confirmthat]exceeds 0,65. Increase Ls A and repeat steps 1) through 3) until / would ekceed 0,65 if
1is lower than 0,65.

NOTH Iis expected tobeincreased 0,1 with theincrease of Lg o of 3 dB under typical noise spectrd encountered
in dwellings.

© ISO 2014 - All rights reserved 7
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Annex A
(normative)

Method for measuring the sound pressure level of spoken

announcements and ambient noise

A.1 Gene

This annex
determining
products us

A.2 Meth

A.2.1 Types of measurement

The followi
a) Measur

b) Measur

A.2.2 Mes

The measur]

a)

A sound

NOTE
specificg

b) Filters {

A.2.3 Med

Measureme
with a loudg
presumed tq
conditions.

determine t

ral

specifies a method for measuring the sound pressure level of spoken announcement
 a range of the sound pressure level of spoken announcements, as specified-in‘Clause
ed in rooms such as homes, offices, and public areas.

od

1g types of measurement shall be performed.
bment of the A-weighted sound pressure level

bment of one-octave-band level

jsuring devices
ing device shall be as described below.
level meter specified in IEC 61672-1.

An omni-directional free:field type microphone with a microphone amplifier of ¥
tions for a sound level meter-are specified in [EC 61672-1 can be used instead of a sound level 1

pecified in IEC 61260-for performing octave-band analysis.

jsurement acoustical conditions of a space and installation of a signal sour

nts shall be performed in the actual space where a signal is intended to be prese
peaker located and installed as it is intended to be used. When a spoken announcemsé
be provided in different weather conditions, measurements shall be conducted in nece;j
Whéntthe ambient noise fluctuates significantly over a longer duration of measuring
hepepresentative situation and describe the noise fluctuation in the report.

s for
5 for

vhich
heter.

ce

nted,
ent is
sary
time,

EXAMPLE
conditions of

If a signal source such as a KIOSK in a railway station is set near traffic, choosing busy and normal

traffic to measure the ambient noise level is recommended.

A.2.4 Measurement position

a)
to be he

b)

ard.

The microphone of the sound level meter shall be placed at the position where signals are expected

The microphone of the sound level meter shall be oriented toward the loudspeaker or other device

radiating signals of the product at the position that would correspond to the head centre of a listener.

reflections from the measurer’s own body.

The person taking the measurements shall be distant from the microphone to avoid effects of sound

© ISO 2014 - All rights reserved
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d) When signals are expected to be heard at multiple positions, measurements should be taken at
several representative positions including the closest and the farthest possible positions.

A.2.5 Measurement of sound pressure levels

Measurement of the sound pressure levels of the signals and ambient noise shall be performed as
described below.

a)

b)

Measurement of the A-weighted sound pressure levels

The measurement shall be performed as follows when the measurement method of A-weighted

]

)

.

1

]

ot

)

Mleasurement of octave-band levels

[he measurement shall be performed as explained below when the measurement me
¢ctave-band level is used.

e

oot O TC vV O O o P ot I o T o I Coe oo oot T

The frequency-weighting characteristic of the sound level meter shall be theA-we
time-weighting characteristic shall be F (Fast).

Allow the spoken announcements to sound continuously without silenc
announcements and measure the equivalent continuous sound pressure level. Th
time shall be at least 15 s. If the duration time of the spoken announcément is short
then repeat the spoken announcement continually when the total duration time i
15 s. The indicated values shall be inferred as Ls a.

Stop generation of the signal and measure the equivalent continuous sound pres
ambient noise. The measuring time shall be at least 15 5/The indicated values shal
as Ln,a.

ighting. The

e between
P measuring
er than 15s,
s more than

sure level of
be inferred

thod of one-

) The frequency-weighting characteristic of the sound level meter shall be Z-weightjing or FLAT.
The time-weighting characteristi¢-shall be F (Fast).

NOTE Z-weighting is a flat frequehcy response of 10 Hz to 20 kHz + 1,5 dB, as specified in [EC 61672-1.

) Allowthespokenannouiicementstosoundcontinuouslywithoutsilencebetweenannpuncements
and measure the equivalent continuous octave-band sound pressure level. The measuring time
shall be at least 15-s. The indicated value of each band shall be inferred as Lg ; for band i.

) Stop generationof the signal and measure the equivalent continuous sound presgure level of

ambient n@ise’ The measuring time shall be at least 15 s. The indicated values shal
LN ;.

be taken as

© IS0 2014 - All rights reserved
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Annex B
(informative)

Effects of age-related hearing loss on word recognition

B.1 General

This annex
recognition

NOTE W
daily life. Corf

B.2 Relat
and age

Figure B.1
for otologicd

threshold lg

presented i Figure B.1. The word recognition scores were measured under ambient noise (equiv|

continuous §
as specified

Standardize
and ISO 702
their 30s to
to 70s. The |

average hearing threshold level at 0,5 kHz, +kHz, 2 kHz, and 4 kHz, where a signal contributes

recognition

NOTE 0t
from all sign

underexposulre to noise” in ISO 7029:2000.
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O I
1

Number of PTA
Group subjects Mean:age PTA range
(male/female) mean
A 34/21 21,3 -5 through 10 2,6
B 1/6 38,5 -2,5 through 10 4,5
27/24 70,7 7,5 through 54 23,6
Key
X signal-to-noise ratio, in decibel
Y percent coprect’of word recognition scores

Errorfbars standard.deviation

Figure B.1.==Word recognition scores and their standard deviation of young (Group |A), middle-
aged (Group B), and older listener (Group C) groups for each signal-to-noise ratio

Table B.1 presents PTA of otologically normal persons (ISO 7029) and an unscreened population in
industrial countries (ISO 1999). The differences of median PTA between screened and unscreened
listeners in their 30s to 60s are 3,5 dB for males and 1,5 dB for females, respectively, as ascertained
using linear regression between otologically normal and unscreened listeners for each gender.

Considering the population ratio of age and gender for adults in more economically developed countries
in Table B.2,[14] the median PTA of an otologically normal person aged 60 or older is assumed as 7,4 dB
for the 90th percentile, 14,5 dB for the 50th percentile, and 23,5 dB for the 10th percentile. The PTAs for
percentiles respectively correspond to the required improvement of S/N of 1,9 dB, 3,8 dB, and 6,1 dB.
S/N of 1,8 dB and 4,1 dB is required to achieve respective results of 95 % of maximum word recognition
scores for 50% and 90% of population aged 60 or older, based on a requirement of S/N of -2 dB for
young listeners. PTAs of listeners aged 70 or older are regarded as equal to the PTA of 70 years old for
this assumption. In fact, a 1,5 dB decline per year of HTL of persons aged 80 or older is known to occur.
[15] This decline of hearing capability corresponds to required improvement of S/N of 0,4 dB per year.
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Table B.1 — PTA, in decibels, of an otologically normal population (ISO 7029) and an

unscreened population in economically developed countries (ISO 1999)

ISO 7029 ISO 1999
Age Male Female Male | Female
years Fractiles
09 | 05 | o1 | 09 | o5 | 014 | 09 [ o5 | 01 | 09 [ 05 | 01
20 -6,8 0,0 9,0 -6,8 0,0 8,8
30 -6,5 1,3 10,8 -6,3 1,0 10,0 -2,8 4,8 19,0 -4,5 2,8 12,5
40 45,0 3,8 15,0 -5,3 2,8 13,0 -0,8 8,0 25,8 -3,3 4,3 15,8
50 12,8 7,8 21,3 -3,5 5,8 17,5 1,0 12,3 29,8 0,5 7,3 22,0
60 D,3 13,3 30,3 -1,3 10,0 24,3 3,0 16,0 39,5 1,5 11,5 30,5
70 L, 3 20,5 41,5 1,5 15,0 32,5
Table B.2[— Population shares of ages and genders for adults among all adults (over 20 years
old) in economically developed countries[14]
Age Male Female
& % %
20 9I1 8’8
30 91 8,9
40 9,2 9,3
50 8,5 9,0
60 6,2 7,0
70+ 58 91
B.3 Varigtion of word recognition scores
The differerces of word recognition performance between younger and older listeners who are nptive
speakers w¢re measured to validate the target value of this standard internationally. Subjects fromn six
countries pgrticipated: China, G€rmany, Korea, Japan, Thailand, and the United States of America.
Word recoghition tests for alb hative languages were prepared in the same manner. A target wdrd is
embedded ih the following.sentence in their language: “The next word is the target word, writq that
down.” More¢ than twenty younger listeners in their 20s and more than twenty older listeners over 60
years old participatéd)in word recognition tests for their own respective languages. All participants
were selected randemly (unscreened) from those who did not report hearing problems. Hoth specfrum
noisell1] with 50.dB in the sound level with a standard frequency weighting A was used as the magking

noise. A-weighted signal-to-noise ratios were set from -20 dB to 24 dB in 4 dB steps. Each particjpant
listened to 16 words for each signal-to-noise ratio for a male and a female voice. Test signals were

presented through headphones or loudspeakers.

The scores for young Japanese listeners presented in Figure B.3 are used as the standard curve. It
was confirmed that the results obtained using the modified rhyme test in English for young listeners
under the same conditions[16] present the same curves as the standard curve. The function used as a
standard curve is a psychometric function, as Formula (B.1) shows. The maximum scores (Spmax) and the
Ls A - Ln, A at which the score is 50 % (m) of Spax are varied to obtain regression curves. The steepness of

12
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the function (s) was fixed as 2,9 dB. The root-mean-square error of the model was 0,34 % against mean
scores of a Japanese word recognition test with isolated words.

S
S(Lsp—Lya)= o 2 B
(Lsa—Lna) 1+exp{(m-Lgp—Lyp)/s} 0 N

A regression curve for older listeners was also obtained. The difference of Ls o — Ly A between younger
and older listeners was calculated to compare differences of word recognition performance between
younger and older listeners. The ratio of Spax, which is the value Spax of older listeners, was divided
by that of young listeners for each language. The correlation coefficient of the regression curve and
measured data for each language and the gender of the talker was greater than 0,99.

100 1 100
90 - 90 - ——
80 80 - - - —
70 70
60 - 60
50 50
40+ 40
30 30
20 1 20
10 1 10,
0 0 T T T T T T T T T
-20 -15 -20 -15 -0 -5 0 5 10 15 (20 25
X
Key
X signal-to-noise ratio, in decibel
Y percent correct of word re¢ognition scores

1 Japanese

—{-—— .. English (United States of America)
_ | German (Germany)

—|— — — Korean

S Chinese {Mandarin)

—t —  _ Thai

Figure B.2.— Relation between word recognition scores and signal-to-noise ratio for young
istener groups in six languages of male voice (left panel) and female voice (right panel)
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Table B3 — Difference of Ls 5 - Ly,A between younger and older listener groups for six

languages

Difference of (Ls,a - Ln,a) between younger and older lis-

Language tener groups
Male voice Female voice

Japanese 39 4,4
English (American) 3,8 3,6
German 2,1 2,4
Korgarm 257 252
Chinese 51 \

Thal 2,0

]
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Annex C
(informative)

Examples of measurement condition and result records

C.1 General

Measureme

Ambienf noise, measuring methed of sound pressure level

bment record.
bment date and location
E Measurement date: day, month, year
Measurement location: XX Co. Ltd., model room XX
and model number
E Product and model number: microwave oven, model number XX-XXXX
bment device and model number

E Measurement device and model number: souné’level meter, model number XX; one-{
and analyser, model number XXXX-XX

bment position

E Measurement position of auditory signal: The microphone was located at the position s
X, in relation to the product.

1t noise source

E Noise source: sound ofWwater of the sink in a kitchen. Water flow, XX L/min

E Measuring method of sound pressure level of signals and ambient noise: measurement
and analysis.

bment resudts.of sound pressure level of spoken announcement and ambient noise

or LS,oct

nt conditions and results should be recorded as appropriate. This annex presents an exalmple

hird-

hown

using

L 0T LN oct

of a measur
a) Measur
EXAMP]]
b) Product
EXAMPI
c¢) Measur
EXAMPI
octave-h
d) Measur
EXAMPI
in Figurd
e) Apparel
EXAMP]]
f)
EXAMP]]
octave-H
g) Measur
1) LsA
2) Ln
EXAMPLE

Sound pressure level of ambient noise: Ly o = 51 dB

C.2 Example of recording sheet

Measurement conditions and results should be recorded on a sheet. An example is shown in Table C.1.

16
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