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ABSTRACT

This standard is a revision of the American National Standard Method for Measure-
ment of Monosyllabic Word Intelligibility, ANSI $3.2-1960 (R1982). The standard
provides three alternative sets of lists of English words to be spoken by trained talkers
over the speech communication system to be evaluated. The selection of the particu-
lar set of word lists depends upon the purpose and constraints of the test situation.
Trained listeners record the words they hear. The fraction of the words they identify
correctly is the measure of the intelligibility of speech over the system. The system
may consist of the air and the room or outdoors in face-to-face communications; the
equipment and environments used in telephony, public address systems, or ordinary
radio; or complex systems of environment, .equipment, and air, wire, fiber, radio, and
water paths used in some military, space, remote, or emergency communications,
The standard specifies test materials that have been thoroughly validated. The stan-
dard also specifies methods for selecting and training the talkers and listeners; for
designing, controlling, and reporting the test conditions; and for analyzing and report-
ing the test results.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

The Acoustical Society of America provides the Secretariat for Accredited Standards
Committees S1 on Acoustics, S2 on Mechanical Shock and Vibration, S3 on Bio-
acoustics, and $12 on Noise. These committees have wide representation from the
technical community (manufacturers, consumers, and general-interest representa-
tives). The standards are published by the Acoustical Society of America through the
American Institute of Physics as American National Standards after approval by their
respective standards committees and the American National Standards Institute.

These standards are developed and published as a public service to provide stan-
dards useful to the public, industry, and consumers, and to Federal, State, and local
governments.

This standard was approved by the American National Standards Institute as
ANSI $3.2-1989 on 12 December 1989.

An American National Standard implies a consensus of those substantially concerned with its scope
and provisions. An American National Standard is intended as a guide to aid the manufacturer, the
consumer, and the general public. The existence of an American National Standard does not in any
respect preclude anyone, whether he has approved the standard or not, from manufacturing, market-
ing, purchasing, or using products, processes, or procedures not conforming to the standard. Ameri-
can National Standards are subject to periodic review and users are cautioned to obtain the latest
editions.

Caution Notice: An American National Standard may be revised or withdrawn at any time. The proce-
dures of the American National Standards Institute require that action be taken to reaffirm, revise, or
withdraw this standard no later than five years from the date of publication.

The American National Standards Institute, Inc. (ANSI) is the national coordinator of
voluntary standards development and the clearing house in the U.S. for information
on national and international standards.

The Acoustical Society of America (ASA) is an organization of scientists and engineers
formed in 1929 to increase and diffuse the knowledge of acoustics and to promote its
practical applications.

Published by the Acoustical Society of America through the American Institute of Physics.

Copyright © 1990 by the Acoustical Society of America. No portion of this publication

may be quoted or reproduced in any form without permission of the
Acoustical Society of America.

Any request to reproduce this standard in whole or in part should be addressed
to the Standards Secretariat, in care of the Acoustical Society of America,
335 East 45th Street, New York, New York 10017-3483
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FOREWORD

[This Foreword is not a part of American National Standard Method for Measuring the Intelligibility of
Speech over Communication Systems, ANSI $3.2-1989.]

Since the first rhyme test of intelligibility was described (Campbell, 1910), many tests
have been devised to measure intelligibility of speech over communication systems.
Research during the 1930s on the factors affecting intelligibility of speech over the
telephone and, during the 1940s, over military communication equipment led to a
desire, particularly by the U.S. armed forces, for a standard method of measuring the
intelligibility of speech over communication systems. In 1953 the American Stan-
dards Association and the Acoustical Society of America began work on a standard
which became the American National Standard Method for Measurement of Mono-
syllabic Word Intelligibility, ANSI §3.2-1960 (R1982).

The present standard is a revision of ANSI $3.2-1960. The earlier standard uses the
phonetically balanced word lists that were developed for this purpose during World
War Il. The present standard adds two rhyme tests that were developed and validat-
ed since the older standard was adopted. The earlier standard did not specify how to
measure speaking level; the present standard specifies the methods of ANSI S3.59.
The present standard also includes guidance based on 30 years of development of
intelligibility testing methods and their application to digitally processed speech.

The scope of the new standard is limited to the measurement, using trained talkers
and listeners (whose native language in both cases is English), of the intelligibility of
entire communication systems, i.e., the talkers’ environment, the transmission path
(air, wire, fiber, water), and the listeners’ environment. The relative performance of
parts of systems, e.g., rooms, telephones, encoders, helmets, or some speech synthe-
sizers, may be compared by testing them in whole systems.

The standard is not suitable for evaluating speech recognition devices, but it may be a
useful contribution to the development of a standard for this purpose. The standard is
not suitable for evaluating the quality of speech over a communication system, nor
for evaluating the ability of the listeners to identify the talker or his or her emotional
state, nor the extent of speech or hearing disorders.

This standard has been developed under the jurisdiction of Accredited Standards
Committee 53, Bioacoustics, using the American National Standards institute (ANSY)
Accredited Standards Committee Procedure. The Acoustical Society of America pro-
vides the Secretariat for Accredited Standards Committee S3, Bioacoustics.

Accredited Standards Committee S3, Bioacoustics, under whose jurisdication this
standard was developed, has the following scope:

Standards, specifications, methods of measurement and test, and terminology, in the fields of psycho-
logical and physiological acoustics, including aspects of general acoustics, shock and vibration which
pertain to biological safety, tolerance, and comfort.
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FOREWORD

At the time this standard was submitted to Accredited Standards Committee S3, Bioa-
coustics, for final approval, the membership was as follows:

L. A. Wilber, Chairman
|. L. Fletcher, Vice-Chairman
A. Brenig, Secretary

Acoustical Society of Americae L. A. Wilber, W. A. Yost (A/)

American Academy of Otolaryngology—Head and Neck Surgery, Inc. @ R. F. Naunton,
L. A. Michael (A/t)

American Industrial Hygiene Association e C. D. Bohl

American Institute of Ultrasound in Medicine @ ). Zagzebski

American Occupational Medical Association e T. R. Hatfield, |. Sataloff (A/)
American Otological Society, Inc. e (vacant)

AT&T Bell Laboratories @ R. M. Sachs, R. Whitesell (A/f)

American Speech-Language-Hearing Association e R. Kasten, V. W. Byers (A/l)
Audio Engineering Society, Inc. @ R. H. Campbell, M. R. Chial (A/)

Bruel & Kjaer Instruments, Inc. ¢ G. C. Michel (Al

Compressed Air and Gas Institute @ ). H. Addington

Exchange Carriers Standards Association e B. Kushler

Fastener Industry Noise Control Research Program e E. H. Toothman, ). C. McMurray (A
Hearing Industries Association e C. Rogin

Industrial Safety Equipment Association, Inc. e F. Lotito, R. Campbell (7st Alp),

F. E. Wilcher, Jr. (2nd AlD

National Institute of Standards and Technology e E. D. Burnett, V. Nedzelnitsky (A/)
National Hearing Aid Society ¢ W. F. S. Hopmeier

Power Tool Institute, Inc. e ). L. Bennett

U.S. Army Aeromedical Research Laboratory @ J. H. Patterson, B. Mozo (A/l)

U.S. Army Human Engineering Laboratory e G. Garinther, G. R. Price (A/f)

U.S. Army Medical Corps @ R. M. Atack

U.S. Department of the Air Force @ H. E. von Gierke, C. Nixon (A/f)

U.S. Department of the Navy, Naval Medical Command e . Page, L. Marshall (A/n

Individual experts of the Accredited Standards Committee S3, Bioacoustics, were:

L. Batchelder ). C. Guignard H. E. von Gierke
R. W. Benson D. johnson L. A. Wilber

K. M. Eldred K. D. Kryter W. Yost

R. S. Gales H. Levitt R. W. Young

W. J. Galloway S. F. Lybarger

R. Guernsey W. Melnick

Working Group S$3-36, Subgroup 3, Communication Equipment Evaluation, which
assisted Accredited Standards Committee S3, Bioacoustics, in the development of
this standard, has the following membership:

M. E. Hawley, Chairman

G. R. Garinther R. W. Peters J. C. Webster
T. J. Moore W. D. Voiers C. £. Williams

Suggestions for improvement in this standard will be welcomed. They should be sent
to Accredited Standards Committee S3 at the Standards Secretariat, in care of
the Acoustical Society of America, 335 East 45th Street, New York, NY 10017-
3483. Telephone (212) 661-9404.
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American National Standard
Method for Measuring

the Intelligibility of Speech
Over Communication Systems

1 SCOPE

The scope of this standard includes the measure-
ment of the intelligibility of speech over entire commu-
nication systems and the evaluation of the contribu-
tions of elements of speech communication systems.
The scope also includes evaluation of the factors that
affect the intelligibility of speech.

In this standard the intelligibility of speech over a
speech communication system is measured by compar-
ing the monosyllabic words trained listeners receive
and identify with the words trained talkers or speech
coders speak into a communication system that con-
nects the talkers (or speech coders) with the listeners.
The standard requires the intelligibility measurements
to be made with talkers and listeners who are native
speakers of English and who have no speech or hear-
ing defects.

Limitations, This standard is not intended for use in
evaluating automatic speech recognition devices; the
sets of speech materials specified in this standard have
not been shown to be appropriate or valid for testing
systems that include such devices.

This standard is not intended for use in evaluating
the intelligibility of speech synthesized by rule (text-
to-speech synthesis); the sets of speech materials speci-
fied in this standard have not been shown to be appro-
priate or valid for testing such systems.

This standard is not intended for use in evaluating
the articulatory abilities of talkers with speech disor-
ders or for use in evaluating the speech discrimination
abilities of listeners with hearing deficiencies.

This standard is not intended for use in evaluating
listeners’ abilities to identify talkers or their emotional
state. Neither is the standard intended for use in evalu-
ating the overall quality of a speech communication
system.

2 PURPOSE

The purpose of this standard is to establish uniform
methods for measuring the intelligibility of speech
over communication systems. The measurement pro-
cess involves talkers, in their environment, who speak

test words into a transmission path to listeners, who re-
ceive and identify the speech in their environment.
Figure 1 shows a simple block diagram of such a mea-
surement system.

This standard is intended to be particularly useful
to the following groups:

Preparers of specifications for the performance of
speech communication systems, equipment, and
facilities;

Architects and consulting engineers who design
spaces and equipment for speech communication;
Developers, designers, and manufacturers who
wish to describe the performance of speech com-
munication equipment; and

Evaluators of the performance of different talkers,
environments, transmission paths (including
communication equipment), listeners, or usage
procedures for speech communication systems.

Others who may find portions of the standard help-
ful include users of speech communication systems,
people who select and train such users, designers, or
selectors of the environments in which the systems and
equipment will be used, and people who wish to adopt
or to modify parts of the standard to suit purposes
which are outside its scope.

3 APPLICATIONS

The standard is intended for use in measuring the
intelligibility of English speech in either indoor or out-
door spaces with or without speech communication
equipment. Examples of the spaces are offices, vehi-
cles, enclosures, auditoriums, and amphitheaters. Ex-
amples of the equipment are public address systems,
telephones, intercommunication systems, radiotele-
phones, underwater telephones, broadcast systems,
and special systems for speech communication. The
standard also is intended for use in evaluating the con-
tribution of the individual components of the commu-
nication systems, such as microphones, loudspeakers,
headsets, and electronic equipment—and the contribu-
tion of the methods of using the components—to the
intelligibility of speech over the communication sys-
tems.

© 1990 Acoustical Society of America
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