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Introduction

The present work is part ofa larger project to produce. from machine-readable text. acceptable and

intelligible synthetic speech which can be listened to for extended periods without causing fatigue.

A typical use of such a system is in the correction and proofing of documents, Lee[l] has shown that

the ear is more efficient at detecting mistakes than is the eye. For this to be exploited it is essential

that any irregularity in the pronunciation of the synthetic speech be the result of an error in the input

ICXL rather than an aniract or the system.

To realise this objective an accurate phonetic transcription must be generated from the input text.

This transcription should be based on a well-defined and acceptable model of English pronunciation

(RP has been chosen in the present work). and should represent how the text might be read by a

competent and careful reader; for example. a BBC news reader. A system has been developed to

meet this objective. The present implementation has three stages which produce:-

A phonemic transcription.

An allophonie transcription.
A phonetic transcription with some consonantal assimilation.

Each stage is driven by a set of mles stored apart from the program code. The present version is

flexible in its design and implementation. Thus experimental changes may be made to the rules. and

the effect checked by the user. It has been developed to run in real time on an IBM Personal

Computer. and to display the results using a modified character set that includes the International

Phonetic Alphabet and the more important diacritics.

Overall approach _

The sequential stages in the transcription are:-

l. Preprooessing to convert numerics to text and to analyse abbreviations to detenuine if they are

to be spelled out letter-by-letter (e.g. UN), or pronounced as a word (cg. UNICEF).

2. Text-twphonemic transcription. This is driven by the text-to-phoneme rules, and a table of

suffixes.
3r Syllabifieation ol' the phoneme string.
4. Phoneme-to—allophone convertiort. This is driven by allophone mles.

5. Assimilation of allophones. This is driven by assimilation rules.

At present. this system takes no account of lexical stress. All vowel reduction is embodied within

the transcription rules. Such an approach has obvious pitfalls. leading at times to incorrect vowel

reduction. and lack of compactness of the rules. A new system is being developed exploiting the

techniques of lexical stress assignment developed by Williams [2]. This system will not require the

text-to-phoneme rules to account for vowel reduction, which will be conditioned by the lexical stress

rules. Another restriction is that no attempt has been made to resolve the pronunciation of

homographs. For example. the pronunciation of the word house depends on whether it is a noun
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lhaus/ or a verb lhauzl. This requires the assignment ot‘ s} mucth categories which is to be handled
by the new version of the system

The Rules

Several spelling-to-sound rule systems have been published, notany those of Atnsworth [3]. Mcllrot-
[JL and Elovitz et al.(5]. These all aim to produce some form of phonemic transcription. None of
them produce an allophonic transcription. nor do they take account ot‘consonantal assimilation.
The present work follows a strategy similar to that of Elotitz. \\'Ili’| extensive modifications and
additions to handle the allophonic transcription and the assttnilations.

The rules for each of the three stages have the same basic format:-

LEFT-Ciobiect)HlGHT-C = transcription

The string being processed is scanned left-to—n‘ghr. A much is sought between One or more
characters in the input string and the object section of [111: rules. When such a match is found the
left and right contexts (LEFT-C and RIGHT-C) are checked in turn. If all three match then the
contents of transcription are added to the output string. The search continues with the characters
following object in the input string until the whole of the input has been transcribed.

Phonemic Transcription Rules

The following is an example of some of the rules for the letter 3. They are largely the rules
associated with the transcription of 2!. and the endings se and ed.

 

   

RULE OUTPUT EXAMPLE

CtM(e)g,e coIIEge
(easy)# ouEASY

[/k,g.tJ',d3/](et)CDM,# budgET
Cl,C1(at)COM,# = st rogrEl'

[Iz.tI,L3,d3,s/](es)# = I: matchES
[/p,t,k.t.ell(esl# = s llukES

V1,coM(es)# = z gamES
V1,COM,[t,d](Bd)# = Id datED
[lp,k,l,f.s,9/](9d)# = t dupED

Vt,coM(ed)# = d IovED
V1(9)# = havE

(e)C1.i = i: Evict
(e)n.C1 e fEnce
(a) = x bEtween

The rules are grouped alphabetically by the initial letter of the object string and listed in a critical
order with a default last rule for each letter. which acts as a catch-all. For example. the rule

i (a) DJ = 9

produces the schwa in the word reliable lrxlarabtl.

[fa match with a rule fails. the next mic is tried. Repeated failures lead to the last rule for the given
letter. which always produces a successful match. The last rule for the letter a is

(5) =8?
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Sample output from the system

The following is an example of the output produced by the transcription system.

Original text ,
The very first showroom is used by young mums wtth handbags

Broad phonemic transcription

Ea var: lzzst Iauru:m II ju:zd bar jar] mnmz ma handbag:

Syllabification '
69 ve-rr 13:51 Ian-ruzm rz juzzd bat jar; nwnz wt6 hand-bag;

Allophonic transcription
flavarrtazsm‘euguimrziuzzd'batiflqmimzwtghénd‘bag;

Allophona assimilation
(Savant::j‘Iauguimtgu:zbaxiiqmimzwrghémhag; -

Checking the rules

A dictionary of head-words with their pronunciation and part of speech has been abstracted from

Collins’ English dictionary. It has been used to tag with their phonemic transcription all the words

occurring in the LOB corpus [8]. This tagged corpus will be used to check the accuracy of the rules

against the most frequently-used words in English.
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