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1 General

This document discusses certain aspects of text-to-speech processing for the
Japanese 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) and Colibri (CO)
Japanese voices.

The following notational conventions are used in this manual:

e For linguistic entities in general, boldface is used.

e Input textis writtenina non proportional font.

e Output text (both readings in Japanese characters and in Latin alphabet') is
written in italics.

o Keyboard entities are written within angle brackets < >.

e Phonetic transcriptions are written within slashes / /.

! The Latin alphabet readings show the pronunciation of the output in Japanese

characters. We adopt the Hepburn Romanization. Vowels with the symbol <> are long
vowels.




Letters in orthographic text

Japanese characters (hiragana, katakana and kanji) and characters from A-Z and a-z
may constitute a word. The apostrophe character < ' > is not considered to be a
letter.

Characters outside of these ranges, i.e. digits and non-alphanumeric characters such
as punctuation characters and currency markers etc, are not considered as letters. If
such a non-letter is included within a word, the word is ended where the non-letter
appears and the following letters are treated as a new word.




3 Non-Japanese and non-alphanumeric characters

The processing of non-Japanese and non-alphanumeric characters varies, depending
on the context in which the character is found and its function within that context.
These are the types of non-Japanese and non-alphanumeric characters that are
handled by the system:

e Characters normally processed as punctuation, and having a direct effect on
the intonation.

e Non-punctuation characters that are always pronounced, with no effect on
the intonation or pausing.

e Characters treated as special symbols.

e Characters whose pronunciation varies depending on the context.

e Control characters.

Below the characters are grouped by type, and for each character, the pronunciation
is given in the three basic reading modes.

3.1 Punctuation characters

3.1.1 Comma, colon and semicolon

Comma<, >and<, >, colon<:>and semicolon < ; > cause a brief pause to occur in
a sentence.

3.1.2 Quotation marks

Quotation marks < “ >, opening and closing quotation marks < « >,< [> < [>and
<» > <] > <] >may be used around a single word or a group of words in a
sentence. They cause a brief pause before and after the quoted text.

3.1.3 Full stop

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

3.1.4 Question mark

A question mark <?> ends a sentence and causes question-intonation followed by a
pause.

3.1.5 Exclamation mark

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




3.1.6 Parentheses, brackets and braces

Parentheses < () > appearing around a single word or a group of words cause a brief
pause before and after the bracketed text.

3.2 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 and chapters.

Table: Non-punctuation characters

Character Reading Reading
(kana) (Latin alphabet)
@ Ty hv— attoma”ku
/ R Tz surasshu
g N— 2 p pa“sento
= - =2 —/L(see section 4.7.) iko"ru
_ TSN anda’ba”
* 7 X% J X2 (see section 3.3.2) asutarisuku
¥ ZA en
S % doru
£ b pondo
€ Z— yu’ro
° E(see 7) do
2 ~ U/ D (see section 7) heiho”
? ) - | 5 (see section 7) rippo”*
# TN — namba”
< LEORDA 23— sho”nariiko’ru
2 EVR Y A 2—L dainariikoru
= =7V —a 2= niari’iko’ru
# S b2 nottoiko”ru
< LESRY sho”nari
> Vel AV dainari
- Yok waru
x YAV kakeru
% IN—ZI pa’miru

3.3 Symbols whose pronunciation varies depending on the
context

3.3.1 Hyphen

Hyphen <-> is read according to the following principles:

e If surrounded by digits, it is pronounced ? (no).

e If followed by a digit and an equals sign ‘=, it is pronounced )< (hiku)




e In certain date formats, in between days and years, the hyphen is
pronounced 7> 5 (kara).

Table: Hyphen

Expression Reading Reading
(kana) (Latin alphabet)

555-4758 Toho T lw 9 D gohyaku goju” go no
LAVALLOw T U 5/4% yonsen nanahyaku goju”

hachi

44-3=41 LALCD 5LADS EA T yonju” jon hiku san ha
FALD 515 yonju” ichi

15-20H L 5 212551300 ju“go nichi kara hatsuka

3.3.2 Asterisk

Asterisk < * > is pronounced 2>// 3 (kakeru) if a digit immediately precedes and
follows it; it is pronounced 7> X ¥ 7/ X 7 (asutarisuku) in all other cases.

Table: Asterisk

Expression Reading Reading
(Latin alphabet)
2*3 200753 ni kakeru san
*be TRKXYXZ BC asutarisuku bi” shi”




4 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 familiarise the
user with the various types of formatted and non-formatted strings of digits that are
recognized by the system, a brief description of the basic number processing is
provided below, along with examples. Number processing is subdivided into the
following categories:

e Full number pronunciation

e Leading zero

e Decimal numbers

e Currency amounts

e Time of day

e Dates

e Arithmetic operators and other symbols
e Mixed digits and letters

e Phone numbers

4.1 Full number pronunciation

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

Numbers denoting thousands, millions and billions (numbers larger than 999) may
be grouped using optional commas <,> . In order to achieve the right pronunciation
the grouping must be done correctly. Period <.> may be used only to indicate a
decimal amount (see section Decimal numbers).

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 999999999999 (twelve digits). Numbers higher
than this are read as separate digits.

Table: Full number pronunciation

Number Reading Reading

(kana) (Latin alphabet)
2425 (CHATADCSIZEw 97 nisen yonhyaku niju” go
2.425 ICTALANS T ni ten yon ni go
1,000,000,000 [ w 55< ju” oku




Number Reading Reading

(kana) (Latin alphabet)

1 000 000 000 [Cw 95< ju” oku

1234567890123 W5 IZEXAJATAS 2T 5Ew 9 ichi ni san yon go roku
HEANEIZXA nana hachi kyu” zero

ichi ni san

4.2 Leading zero

Numbers that begin with 0 (zero) are read as a zero followed by the number read as
a whole.

Table: Leading zero

Number Reading Reading
(kana) (Latin alphabet)
09253 AANED IVANZO S T Lw 9 IA re” kyu*sen nihyaku goju”
san
0210 VO < L 9 re” nihyaku ju”

4.3 Decimal numbers

The full number part of the decimal number (the part before full stop) is read
according to the rules in the section Full number pronunciation. The decimals (the

part after full stop) are read as separate digits.

Table: Decimal numbers

Number Reading Reading
(kana) (Latin alphabet)
16.234 Cwp 95 TAIZEA LA ju“roku ten ni san yon
3.1415 SATAWNWETLANSG T san ten ichi yon ichi go
1251.04 A0S T Cw 90V5TA sen nihyaku goju” ichi ten zero
HAELA yon
2.50 IETA A ni ten go zero
2,50 (Z (pause) Z L up 9 ni (pause) goju’
.65 TAAL T ten roku go

4.4 Currency amounts

The following principles are followed for currency amounts:




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

e Accepted decimal markers are comma <,> and full stop <.>.

e The decimal part (consisting of two digits) in currency amounts is read as nn
sento for € and S, nn pensu for £, and nn sen for ¥.

e If the decimal part is 00 it will not be read.

Table: Monetary amounts

Expression Reading Reading
(kana) (Latin alphabet)
$1988.45 TAZp 500 I/Idblw 2/d6 Pbd A  sen kyu“hyaku
U 52 b hachiju” hachidoru

yonju”® go sento

€1,988.00 @A Fw 30w </tbLw 5/ibz—nr  sen kyu'hyaku

hachiju” hachi yu“ro

15.50£ Cwp o TR N L 9N X ju”go pondo goju”
pensu

1,000,000 pprp<FAZA hyakuman en

¥11000.70 WEFEFAVTAZALRLL b o>HA Ichiman sen en

nanajussen

4.5 Time of day

Time of day is read if one of the following formats is observed:

a. HH:MM or H:MM
b. HH:MM:SS or H:MM:SS
c. HEEMM4y or HHERMMSY

d. HEEMMS3SSEY  or HHEEMMAYSSED

H represents the hours
M represents the minutes

S represents the seconds

If the MM-part or the SS-part is equal to 00, this part will not be pronounced.




Table: Time of day

Time Reading Reading

(kana) (Latin alphabet)
2:20 (I w054 ni ji nijuppun
12:00 Cw 2!l ju” ni ji
03:15:05 SACLC 5 TSHSATHRE D san ji ju” go fun go

byo”

2:00:20 CCiZCw 9L 2 ni ji ni ju” byo”
23:00:00 IZCw 5 EIAL niju” san ji

B =R

1KF2043308

NWBELICL oS54 XA Cwp 908 9

NWBLIZL o SAZA LD 28 E 9

ichiji nijuppun sanju”
byo”
ichiji nijuppun sanju”
byo”

4.6 Dates

The valid formats for dates are:

o yyyyEFEmmAddH
e yyyy-mm-dd

e yyyy.mm.dd

e yyyy/mm/dd
e yyEEmmHIdH

e yy-mm-dd
e yy.mm.dd
e yy/mm/dd

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.

Table: Dates

Date

Reading
(kana)

Reading
(ro-ma ji)

20108-10H10H

2010-10-10

ICHACw 974 Cwp 5050 E %7

ICHACw 974 Cwp 5050 E %7

nisen ju”“nen ju”*gatsu
to"ka

nisen ju”“nen ju”*gatsu
to"ka




Date Reading Reading
(kana) (ro-ma ji)
2010.10.10 WAL 2RAA L 930K+ F7 nisen ju“nen ju“gatsu
to"ka
2010/10/10 IZHACw 57AA Cw 53OF %7 nisen ju“nen ju“gatsu
to*ka
05405 H 05H TR T Ao D5 gonen gogatsu itsuka
05-05-05 R 2V N/ o) Aoy /R gonen gogatsu itsuka
05.05.05 AL T D3O D0 gonen gogatsu itsuka
05/05/05 AL T IO D0 gonen gogatsu itsuka

4.7 Arithmetic operators and other symbols

Numbers together with arithmetical operators are read according to the examples

below.

Table: Arithmetic operators and other symbols

Expression Reading Reading

(kana) (ro-ma ji)
25% (w9 ZTIE—HAF niju” go pa“sento
3.4% SATATLANT—TAE san ten yon pa’sento
.05% TABEATIE—HAEL ten zero go pa’sento
-12 FORTCw I mainasu ju”ni
2*3 0TS XA ni kakeru san
2*3=6 IE0F S XANEAS S ni kakeru san ha roku
6/2=3 AL PDBITITEA roku waru ni ha san

4.8 Mixed digits and letters

If a non-Japanese and non-alphabetic character appears within a sequence of
digits, the groups of digits will be read as numbers according to the rules above. The
letter marks the boundary between the numbers. The letter will also be read.
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Table: Mixed digits and letters

Expression Reading Reading

(kana) (Latin alphabet)
208FR IZORITEFR nihyaku hachi efu a’ru
77B847Z3 R 2R BITE L w 9 LA Z XA nanaju- nana bi” hachiju”

yon zetto san

4.9 Phone numbers

In this section the patterns of digits that are recognised as phone numbers are

described. In the pronunciation of phone numbers, each group of digits is read as a

full number with @ (no) between groups of numbers. Groups that contain more
than three digits are read out digit by digit.

4.9.1 Ordinary 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 hyphen or a
bracket:

XX XXXX XXXX
XXX XXX XXXX
XXXX XX XXXX
XXXXX X XXXX
XX-XXXX-XXXX
XXX-XXX-XXXX
XXXX-XX-XXXX
XXXXX-X-XXXX
XX(XXXX)XXXX
XXX(XXX)XXXX
XXXX(XX)XXXX
XXXXX(X)XXXX

4.9.2 International phone numbers

International phone numbers follow the pattern below:

International prefix + Country code + Regional number + Local number.

International prefix:

Country code:

Regional number:

00 or +
1-3 digits

1-4 digits with or without parentheses
(see below for exact formats)
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Local number:

5-8 digits

Table: International phone numbers

Examples:

Reading
(kana)

Reading
(Latin alphabet)

0081 3 1234 5678

0081 23 456 7890

0081 (234)56 7890

0081-2345-67890

WAEHSITHNE D SA D
NWBICSALA D TAESRRITE
WEESIZTENE D IZEA D
LATAHS D RRIFTEE e 55

WEESITHNE D IZIALA
D Z5 D muiibEe ow5

WAEELSITENE D IZEALAT

D A5 D RRITEED WS

zerozerohachiichi no
san no ichinisanyon no
gorokunanahachi

zerozerohachiichi no
nisan no yongoroku no
nanahachikyu”zero

zerozerohachiichi no
nisanyon no goroku no
nanahachikyu”zero

zerozerohachiichi no
nisanyongo no roku no
nanahachikyu®zero

12



5 Japanese phonetic text

5.1 Consonants

The Japanese text-to-speech system uses a special phonetic alphabet which is

described below.

Only the symbols listed here may be used in phonetic transcriptions. Symbols not

listed here are not valid in phonetic transcriptions and will be ignored if included in a

PRN tag.

The table below lists the phonetic symbols used for the Japanese consonants along

with example words (the letters corresponding to the consonant sound are in

boldface) and their transcriptions.

Table: Japanese consonants

Consonant Example Reading Reading transcription

symbol (kana) (ro-ma ji)

k fiti & kaki /k a k' i/

k! SN & o Kyu“ki /k' u: k' i/

S 2 g & suso /s u s o/

S (=N} Lo LA shashin /S a s i N:/

t e =T tate /t al t e/

ts Hiu 55w 5 chityutkai  /ts i tS u:l k a i/
ts £10 oY, tsuri /ts u r' i/

n T RN P nakaniwa /nakan’ iwa/
n' N TAE ninki /n' i G: k' i/

h 7tk IESNEY, ho"ho” /h o: h o:/

C H A Mgz hinata /Cinat a/

F Kb 595 fu”fu /F u:l F u/

m AE ok memo /m el m o/

m' #, faf AL DD myo~ga /m' o: g a/

Jj NER PP yaoya /3 a o3 al

13



Consonant Example Reading Reading transcription

symbol (kana) (ro-ma ji)

r iR 559 ruro” /rur o:/

r' f H 40 rinri /r' il n: r' i/
w FA PEL watashi /wata$si/
g = A= gengo /g el G: g o/
g' 1T FroZF gyo“gi /g" o: g' i/

z J& yakcal kaze /k a z e/

dz JEE T4 zazen /dz a z e N:/
z TEFE Cw ol jurji /%7 u:l Z i/

dz N2 CAL jinji /dZ il n: dz i/
d (gl E0E daida /d aida/

b INFNT ) TBITS baobabu /b aobabu/
b! EAN NCA bijin /b' il Z i N/
P V) /%0 pari /p al r' i/

p' [=a =3 piza /p' il z a/

G: Lvoos FLADY renga /r el G: g a/
n: | ITATEA handan /h al n: d a N:/
n': LN IZANZA hannin /h al n': n' i N:/
m: HIIEN  BAIEA ampan /a m: p a N:/
N: ¥ IZA hon /h ol N:/

? BIFF Fos kippu /k' 1 ? p u/

14



5.2 Vowels

The table below lists the phonetic symbols used for the Japanese vowels along with

example words and their transcriptions.

Table: Japanese vowels

Consonant Example Reading Reading transcription

symbol (kana) (ro-ma ji)

a & b asa /al s a/

i rE AR ichi /il tSs i/

u =] ka usu /ul s u/

e 1 A seken /s el k e N/

o 25 BD ono /ol n o/

a IN—Tp— L—— pa’ka* /p a: k a:/

is BGM NM—U—zdp bi*ji?emu /b' i: Z i: el m u/

u: HiEk D& ryutkyu*  /r' u: k' u/

e: TRk aAr a2 ke*se” /k e: s e:/

o: WPE F oL to*yo” /t o:1 j o:/

i Wk L& shiki /S il k' i/

_u AL 2 % tsukue /ts_ u k u e/
5.3 Accent

In Japanese, “accent” means the place where the pitch declines. A word can have an
accent in several places depending on the word and the context of the word. For
isolated words, there are generally as many possible accents as there are moras in a

word, plus one.

Example:

A 3-mora word has 4 types of accent; no-accent, accent on the first vowel, on the

second vowel and on the final vowel

In a sentence, there will be zero or one accent on a grammatical or semantic unit,

called an “accentual phrase”. This “accentual phrase” often corresponds to a

locution.
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Accents are marked by <1>.

5.4 Pause

An underscore /_/in a phonetic transcription generates a small pause.
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6 How to change the pronunciation

Phonetic transcriptions can be entered directly in the text, using the PRN tag (see
User’s guide).
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Abbreviations

In the Japanese text-to-speech system, the abbreviations in the table below are
recognised in all contexts. These abbreviations are case-insensitive, and do not

require a full stop in order to be processed as an abbreviation. If a full stop

accompanies the abbreviation, the sentence ends at the full stop.

Table: Abbreviations in the Japanese system

Abbreviation Reading Reading

(kana) (ro-ma ji)
mm I UX— P Miririttoru
cm T A= f senchime“toru
km Fo X — hf kirome“toru
ml NN Y% miririttoru
cl T Y senchirittoru
mm 2 ANVYF S I Y X — pI heiho”mirime”toru
cm? NWF I F A — p L heiho”senchime”toru
m? ANUVF G A — L heiho’me“toru
km? ANV TF I Fz A — AL heiho“kirome”toru
mm > DoNFS I T A— P rippo”mirime”toru
cm?3 D oWFo5 2 FA— L rippo”“senchime"toru
m?> D SIF D X — fL rippo’me~toru
km? N olF S Fa X — pL rippo”“kirome”toru
°C Fo— doshi”
°F Frz doefu
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8 Web-addresses and emall

Web-addresses and email-addresses are read as follows:

www is read as three w’s spelled letter by letter.

Full stops ."areread as /"> A(dotto), hyphens '-' as ~»-7" =7 >(haifun),
underscores ' 'as 7 % —/N—(anda’ba’), slashes '/ as X 7 » > =

(surasshu).

ip, uk, fr and all the other abbreviations for countries are spelled out letter

by letter.
The @ isread as 7> /¥ —Z(attoma’ku).

Table: Web-addresses and email

Example Reading Reading
(kana) (ro-ma ji)

http://www.acapela- http =122 h t t p koron

group.com/ XF w2 AT w2 www Surasshu surasshu w
Ky hacapela ~t7>g wwdof?toa cape

J 1l a haifun g r o u

roup ‘/' com p dotto Si“o”emu
A7 2 surasshu

suzuki taro@yahoo.co. suzuki 74— N"—taro S u z u k 1

Jp I T phw—r anda“ba” t a r o

Fobco R hjp

attoma’ku yafu”
dotto ¢ o dotto j p
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