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MACHINE-READABLE PHONETIC ALPHABET FOR ENGLISH AND FRENCH

Matthew LENNIG* and Jean-Paul BRASSARD

INRS-Télécommunications, 3 Place du Commerce, Ile des Soeurs, Verdun Québec, H3E 1H6 Canada

The purpose of this paper is to present a one-
character, computer-readable phonetic alphabet
suitable for both English and French. Since our
laboratory is engaged in computational phonetic
research on both these languages, we have a need
for a computer phonetic alphabet (CPA) suitable
for both. It is hoped that this paper will also
stimulate discussion leading to a standard, mul-
tilingual CPA, which would facilitate interna-
tional communication between laboratories using
computational methods to solve phonetic prob-
lems.

The problem of developing a standard,
machine-readable phonetic alphabet was first ad-
dressed by the ARPA/SUR project in the early
1970s, resulting in the ARPABET (Shoup, 1980).
Two versions of the ARPABET exist: an all
upper case, two-character version in which each
character pair represents one phone, and a one-
character, upper and lower case version. The all
upper case ARPABET, which is used widely in
speech laboratories, is difficult to read due to its
use of paired symbols to represent single phones.
The one-character version is more readable, but
is not in widespread use. Neither version is well
suited to languages other than English.

In designing the bilingual CPA proposed here,
the following principles were followed:

1) Phone symbols should resemble as closely
as possible the symbols used in the International
Phonetic Alphabet (IPA). Thus, [j] is used for
the initial semivowel of “yes” and [y] is used for
the high-front-rounded vowel of French “bu”.

2) A set of diacritical symbols is used to qualify
phone symbols. The set of diacritical symbols is

* M. Lennig is also with Bell-Northern Research, Ltd.

disjunct from the set of phone symbols. Diacritics
are placed after the phone symbol they modify.
Thus, transcriptions do not require separating
spaces to be uniquely decodable.

3) Only two diacritical symbols are provided
in this paper. The user is free to invent additional
ones suitable for his application provided that
new diacritical symbols do not correspond to
existing phone symbols. Generally, letters are
used for phone symbols while nonalphabetic
characters are used for diacritics. For example,
the diacritic symbol [:] could be used after a seg-
mental symbol to indicate length.

4) Wherever possible, systematicity is attained
by using upper and lower case pairs for phones
having similar paradigmatic relationships. Thus,
lower case vowel symbols represent closer vowels
while upper case symbols represent more open
vowels: high-mid [e] contrasts with low-mid [E],
high-mid [o] with low-mid [O], tense [i] contrasts
with lax and somewhat lower [I], tense [u] with
lax and somewhat lower [U], etc.

Table 1 lists the CPA symbols, their IPA rep-
resentations, and keywords illustrating their use
in French and English. Keywords marked (Que)
refer to Quebec French pronunciations of the in-
dicated words.

With minor additions and modifications, CPA
is general enough to apply to a wide range of
languages. The authors invite suggestions from
scientists working with other languages on the de-
sign of an international CPA using a standard set
of symbols.
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Table 1 [m] map mont [m]
Computer phonetic alphabet (CPA) compared with the inter- [n]  mip nid [n]
national phonetic alphabet (IPA), including keywords for en- [I'T  bottle (syllabic) 1]
glish and french [r’]  bird, heater (syllabic) [2]
[m’] bottom (syllabic) [m]
CPA English keyword French keyword IPA [n"]  button (syllabic) [n]
[G] oignon (n]
[i] cream cri [i] [g7] sing camping [o]
(1] bit fiche (Que) [1] [f] foe fait [f]
[e]  Dbait fée [e] [v]  very vie [v]
[E] Dbet faite [€] [T]  thin (0]
[3]  bird (r-less variant) [3] [D] they [9]
[@] bat [] [s]  sit sou [s]
[a] patte [a] [z]  zip bise [z]
[A] father pate [a] [S]  chute champs 5
[ but [a] [Z]  vision je [3]
[u]  boot coup [u] [h]  hit ha! ha! [h]
[U] foot toute (Que) [u] [p]  pit pont [p]
[o]  boat beau [o] [b]  bond bon [b]
[O]  caught note, fort [2] [t]  tea ton [t]
byl vu [y] [d] dip donc (d]
[Y] butte (Que) [v] [k]  cake cape [k]
(x] feu [¢] [e] give gant [g]
[X] beeuf, fleur [ce] [tS]  cheek [tf]
[*l synthesize quatre [2] [dZ] jeep [d3]
[aj] by [aj] (] (glottal stop) (2]
[aw] cow [aw] [-] (silence)
[Oj] boy [di]
[e7] vin (Que) (€]
[E7] vin (€]
[a7] vent (Que) [a]
[A7] vent [a] References
[07] pont [0]
(X brun (@] te : ; 0
: . » [1]  Principles of the International Phonetic Association,
[i] yank maillot [i] ; ; e : ;|
[H] huit [yl 1949. International Phonetic Association, University
W] wick oui (W] College, Gower Street, London WCIE 6BT, England.
[hw] which [hw] [2] Shoup, June E. 1980. Phonological aspects of speech rec-
il lap lit (1 ognition. Wayne A. Lea, ed., Trends in Speech Recogni-
(1] rap (retroflex) rond (apical) (1] tion, Englewood Cliffs, NJ: Prentice-Hall, p. 127.

[R] rond (uvular) [R]
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