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General

This document discusses certain aspects of text-to-speech processing for the Arabic
text-to-speech system, in particular the different types of input characters and text
that are allowed.

This version of the document corresponds to the High Quality (HQ), Colibri (CO), and
High Density (HD) Arabic voices.

Please note that the User's Guide, mentioned several times in the manual, is called
Help in some applications.

Note: For efficiency reasons, the processing described in this document
has a different behaviour in some Acapela Group products. Those
products are:

e Acapela TTS for Windows Mobile
e Acapela TTS for Linux Embedded
e Acapela TTS for iOS

e Acapela TTS for Android

For these products, the default processing of numbers, phone numbers,
dates and times has been simplified for the low memory footprint (LF)
voice formats. Developers have the possibility to change the default
behaviour from simplified to normal preprocessing by setting
corresponding parameters in the configuration file of the voice. Please see
the documentation of these products for more information. In the
following chapters, each simplification will be described by the indication
[not SP] following the description of the standard behaviour. The SP in the
indication stands for Simplified Processing.




Letters in orthographic text

Characters from ¢ -1, A-Z and a-z may constitute a word. The Arabic diacritics are
also considered as letters, like """ and ". Certain other characters are also
considered as letters, notably those used as letters in European languages, i.e. fi, 6,
4, ¢, é. These letters are not pronounced as in their native languages though.
Characters outside of these ranges, i.e. numbers, punctuation characters and other
non-alphanumeric characters are not considered as letters.




3 Punctuation characters

Punctuation marks appearing in a text affect both rhythm and intonation of a
sentence. The following punctuation characters are permitted in the normal input
textstring: “ S, :; 7. P I(){}[]".

3.1 Comma, colon and semicolon

Comma ', colon ':" and semicolon ';' cause a brief pause to occur in a sentence,
accompanied by a small rising intonation pattern just prior to the character.

3.2 Quotation marks

“n

Quotes “” appearing around a single word or a group of words cause a brief pause

before and after the quoted text.

3.3 Full stop

A full stop ." is a sentence terminal punctuation mark which causes a falling end-of-
sentence intonation pattern and is accompanied by a somewhat longer pause. A full
stop may also be used as a decimal marker in a number (see chapter Number
processing).

3.4 Question mark

A question mark '?',' ¢ ends a sentence and causes question-intonation, first rising
and then falling.

3.5 Exclamation mark

The exclamation mark '!" is treated in a similar manner to the full stop, causing a
falling intonation pattern followed by a pause.

3.6 Parentheses, brackets and braces

Parenthesis '()', brackets '[]' and braces '{}' appearing around a single word or a
group of words cause a brief pause before and after the bracketed text.




4 Other non alphanumeric characters

4.1 Non-punctuation characters

The characters listed below are processed as non-letter, non-punctuation characters.
Some are pronounced at all times and others are only pronounced in certain
contexts, which are described in the following sections of this chapter.

Table: Non-punctuation characters

Symbol Reading
# )
+ 2115
\ JalL
| Lac
% &
/ Jia ks
= g s
~ 2l
S Y5
£ Ol ) ad
€ SO
Y ok
§ iDe
* i s 3
@ <l
& 3
i FU
_ Lt
' R 5 ot
et A e
X c._uﬁ Z\.:di:
> Ge S
A W
° sl (35 ¢y S
. ] - “ 5}5 .:] 8
{ CiA 5 s 5
} DA ja e 8 (32
» JRETeR] Haade 5&:!
« O 425e é—'ﬂ
" Tk i 4Dl




4.2 Symbols whose pronunciation varies depending on the
context

4.2.1 Hyphen

A hyphen -'is pronounced "_=31" if followed by a digit. In certain date formats, in

between days or years, the hyphen is pronounced "!". In other cases the hyphen is
never pronounced.

Expression Reading
12-15 12 =il15
12-15 Oct 18115 J12
1998-2004 1998,2004
02-02-2002 2002 ) 82

4.2.2 Asterisk

Asterisk '*'is pronounced # < »=«if enclosed by digits. In other cases it is
pronounced s,

Expression Reading
2*3 2 S5 pna3




5 Number processing

Strings of digits that are sent to the text-to-speech converter are processed in
several different ways, depending on the format of the string of digits and the
immediately surrounding punctuation or non-numeric characters. To familiarize the
user with the various types of formatted and non-formatted strings of digits that are
recognized by the system, we provide below a brief description of the basic number
processing along with examples.

Number processing is subdivided into the following categories:

Full number pronunciation
Leading zero

Decimal numbers
Currency amounts
Ordinal numbers
Arithmetic operators
Mixed digits and letters
Time of day

Year

Dates

Phone numbers

5.1 Full number pronunciation

Full number pronunciation is given for the whole number part of the digit string.

Example

2425 full number

2,425 full number

2425 full number

24.25 24 is a full number, 25 is the decimal part

Numbers denoting thousands, millions and billions (numbers larger than 999) may
be grouped using space or comma (not full stop). In order to achieve the right
pronunciation the grouping must be done correctly.

The rules for grouping of numbers are the following:

e Numbers are grouped in groups of three starting at the end.

e The first group in a number may consist of one, two, or three digits.

e If a group, other than the first, does not contain exactly three digits, the
sequence of digits is not interpreted as a full number.

e The highest number read is 99999999999999 (twelve digits). Numbers higher
than this are read “line of x” ( & (» 1au9).




Reading
Number
2580 Ol 5 Aansad 5 )
2 580 “
2,580 “

25 800 “
25,800 “

1000000000 Dbl

5.2 Leading zero

The Ois read in the beginning of a number, and the next numbers are spelled

Number Reading
02580 s il el U ja
020 Sa U jaa

5.3 Decimal numbers

Comma or full stop may be used when writing decimal numbers.

The full number part of the decimal number (the part before comma or full stop) is
read according to the rules in Full number pronunciation. The decimals (the part
after comma or full stop) are read as separate digits.

Note: A number containing a comma followed by exactly three digits is not read as a
decimal number but as a full number, following the rules Full number pronunciation.

Number Reading

16.234 O 550 g hry ) g e s Wl e A
3.1415 sl a9 A ) aa g alald AW
2580.04 Aoy )l Jha Alald g gilad g Ailaed 5 Al
2,580.04 Aag ) hea Aleald () gl g Ailanad, )L
2.20 O die Alald )

2,20 O die Alald )

5.4 Currency amounts

The following principles are followed for currency amounts:

e Numbers with zero, one or two decimal places preceded or followed by the
currency markers £, S, ¥ or € are read as monetary amounts.




o Numbers with zero or two decimal places followed by the ,s 5 020 | ¥
pounds, dollars, yen or euros (singular or plural) are read as monetary

amounts.

e Accepted decimal markers are comma and full stop.

e No spaces are allowed in the number.
e The decimal part (consisting of two digits nn) in monetary amounts is read as

“snn "oseand “osnn Tos,
o If the decimal part is 00 it will not be read.

Example
$15.00.
15.00£.
15.00 euros.
€ 200.50

5.5 Ordinal numbers

Reading

‘)YJJ ‘)JQ 3....;.«';

S0 e dad

Orle (smed 5 g5 (lie

Numbers are read as ordinals in the following cases:

e The number is followed by a month name or one of the month name
abbreviations and the number is smaller or equal to 31. The number may be

preceded by a day or an abbreviation for a day.

Examples:
3 January
3 Jan

Tuesday 3 Jan [not SP]

e The number consists of a day interval followed by a month

name/abbreviation.

Example:
15-16 January

e The number is followed by st, nd, rd, th, d.

Examples:
1st

2nd

3rd

4th

23d

[not SP]
[not SP]
[not SP]
[not SP]
[not SP]

Valid abbreviations for months: Jan, Feb, Mar, Apr, Jun, Jul, Aug, Sept, Oct, Nov, Dec.




Valid abbreviations for days: Mon, Tue, Wed, Thu, Thurs, Fri, Sat, Sun.

The abbreviations above are only expanded to names of months and days when
appearing in correct date contexts.

5.6 Arithmetic operators

Numbers together with arithmetical operators are read according to the examples

below.

Expression Reading

-12 e ) Lails

+12 Jhe W) ) )

2*3 A (A g e (LI
2/3 A 8 Ak gude U

25% Al g e 5 dunad

5.7 Time of day

The colon is used to separate hours, minutes and seconds. Abbreviations such as

uso Gk

& ua, A.M. and P.M. may follow or precede the time.
Possible patterns are:

a. hh:mm or h:mm

b. hh:mm:ss or hxmm:ss

¢. hh:mm’ss” or h:mm’ss” ex. 12:30'45"
h = hour, m = minute, s = second.
In pattern (a):

If the mm-part is equal to 00, this part will not be read. Instead, “ "lebus” "Wluaor “ 22
"Jd s will be added.

Examples:

9:00 [ENEICp
13:00 Jsiaalsl

20:00 e lisa 4ol

In pattern (b):

An " 5" will be inserted before the ss-part, and " 436" will be added after it. If the
ss-part is equal to 00, this part will not be read.

Pattern (c) follows the rules for pattern (b).




5.8 Years

Numbers between 1100 and 2000 are always read as hundreds (year reading) with
the exception of numbers containing decimals.

Expression Reading
1988 Ol s Al g Lranas g Al
1939-45 Gsm)s Al (5 5 A g Al 5 A
September 1939 Ok g Amad g Aamdi g all jadia
5.9 Dates

The valid formats for dates are:
Type 1: dd-mm-yyyy, dd.mm.yyyy, and dd/mm/yyyy
Type 2: dd-mm-yy, dd.mm.yy, and dd/mm/yy

yyyy is a four-digit number, yy is a two-digit number, mm is a month number
between 1 and 12 and dd a day number between 1 and 31. Hyphen, full stop and
slash may be used as delimiters. In all formats, one or two digits may be used in the
mm and dd part. Zeros may be used in front of numbers below 10.

Example: Valid date formats and their readings

Type 1:

02-02-2003 or 02-2-2003 4D ol ol i JG
02.02.2003 or 02.2.2003 “
02/02/2003 or 02/2/2003 “

Type 2:

02-02-03 or 02-2-03 4D Gl ol i JG
02.02.03 or 02.2.03 “
02/02/03 or 02/2/03 “

Ranges of days and years are also supported.

Examples:
14-15 January D e puald ) e il

Other possible formats include:

e Monday, 15 January (with or without the comma)
e Mon, January 15 (with or without the comma)

e 30 April 1999

e May 1953

10



e 3 May

5.10 Phone numbers

In this section the patterns of digits that are recognized as phone numbers are
described. In the pronunciation of phone numbers, all numbers are read out digit by
digit with pauses between groups of numbers.

5.10.10rdinary phone numbers

Sequences of digits in the following formats are treated as phone numbers. The
following sequences of digits can be separated by a space, a period, or a hyphen:

® XXX XX XX XX
® XXX XXXX

® XX (XX) XXX XX XX

® (XX) XX XX XX XX XX
® XX (X)X XX XX XX XX
® XX (X) X XX XX XX XX
® XX X XX XX XX XX

The following sequences can only appear in these formats:
® (XX)-XXXX-XXX-XXX
® (XX).XXXX.XXX.XXX

® XX XXX XX XX
@ X-XXX-XXX-XXXX

Other formats are preceded by an area code that can consist of 1-3 numbers, either
surrounded by parenthesis or not. The groups of digits can be separated by a space,
slash, hyphen, period or grouped together.

e area code+ XXX XXXX
e area code+ XXX XXX

5.10.2International phone numbers

International phone numbers follow the pattern below:

International prefix + Country code + space or hyphen + Local number
International prefix: 00 or +

Country code: 1-3 digits

Local number: 6-12 digits

11



All formats included above can be preceded by an international prefix and a country
code.

Examples
00966 (71).4521.521.843

12



How to change the pronunciation

The user can affect the way that the words are pronounced by using the user lexicon
(see User’s guide). It can be done in order to specify an alternative pronunciation of
a certain word or to correct an erroneous pronunciation.

The pronunciation can be specified in two ways in the user lexicon. One method is to
modify the spelling of the word and another is to write a phonetic transcription of
the word (see chapter Arabic phonetic text). Phonetic transcription can also be
entered directly in the text, using the PRN-tag (see User’s guide).

13




7 Arabic phonetic text

The Arabic text-to-speech system uses the Arabic subset of the SAMPA phonetic
alphabet (Speech Assessment Methods Phonetic Alphabet), with a few exceptions.
The symbols /a./, /i./ and /u./ represent the emphatic variant of the vowels /a/, /i/
and /u/. To represent a long vowel or an accentuated consonant, one has to double
the representative symbol (like /aa/, /ll/ or /rr/). The symbols are written with a

space between each phoneme.

Only the symbols listed below may be used in phonetic transcriptions. Symbols not
listed here are not valid in phonetic transcriptions and will be ignored if included in

the user lexicon or in a PRN tag.

7.1 Consonants

Table: Symbols for the Arabic consonants

stop fricative nasal flap lateral
(plosive)
labial b f,v m
alveolar t, d S, Z n r [
alveolar S.
velarized
palatal S,Z
velar k, g X, G
glottal h
pharyngeal X, H
dental T,D
dental t., d.
velarized
interdental z.
velarized
uvular o}

Note: d., t., s. and z. don't exist in the SAMPA notation.

Example: Arabic Consonants

phonemes| letters examples English translation
b baa? N [kalbi] my dog
t taa? EERN [tilawa] reading book
T thaa? alas [TaHlab] a fox
Z jiim Jdaa [Zamal] beauty
X Haa? SoA [Xarbun] awar
X khaa? oA [xaraZa] he went out
d daal Jas [daxala] he entered
D dhaal Caad [Dahabal] he left

14




phonemes| letters examples English translation
r raa? da5 [rajulun] a man
z zayn s [yazuru] he visit
s siin ek [samaka] a fish
S shiin 8o [SaZara] atree
s. Saad Bua [s.a.baqga] he passed
d. Daad gl [jud.hiru] it hurst
t. Taa? bt [muXit.] sea
z. Zaa? psiba [maz.lum] unfairly
H 9ayn Ao [Hilmun] khowledge
G ghayn e [Gabatun] forest
f faa? Bt [faaza] he won
q gaaf eh [galamun] a pencil
k kaaf S [kalbun] adog
[ laam Caal [laHaba] he played
m miim Sl [mata] he dead
n nuun HE [nama] he slept
h haa? FEN [haZama] he attacked
w waaw & g [d.a.w?un] a light
i yaa? oy [jalHabu] he play
? hamza B [bi?run] a well

For the geminated consonant, we double the phoneme.

Example:
b - bb
n->nn

I LI

S. > S.S.
d. - d.d.

7.2 Vowels

Note: To have a long vowel just write aa, ii and uu respectively

fatha
kasra
Damma

Colored vowels

fatha
kasra
Damna

(after /d./ /t./ /z./ and /s./)

a.
i.
u.

15




7.3 Glottal stop

A glottal stop “s«", represented by the phonetic symbol /?/, is a small sound which
is often used to separate two vowels. This sound can be inserted in a transcription in
order to improve the pronunciation.

7.4 Pause

An underscore /_/in a phonetic transcription generates a small pause.

16



