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Introduction

Kana syllabary is not really phonemic
kana-to-phoneme mappings not unique

Speech technology developers use kana

pronunciation dictionaries

Convert phonemes into phones by

generating correct allophonic variants



Summary

Japanese has complex allophonic patterns, e.g.

vowel devoicing (&4 7v¥ [ws'sal)

Nasalization (4 ##3 [kagami])

affricate spirantization (5 /~2 [hazi (hadzi)])
These phonetic features must be considered
when implementing:

Automatic Speech Recognition

allophone generation for pronunciation dictionaries
phonetic transcription systems like kana-to-IPA

For first time, JPD provides both IPA
transcriptions and accent codes



Japanese Vowels

Kana

Phonemic

Broad

Narrow




Nasalization Variants

Orthographic

Kana

Phonetic

Remarks

nasalized
intervocalically

never nasalized
word initially



Nasal Assimilation

Orthographic

Kana

Phonetic




Spirantized Affricates

Orthographic = Phonemic Phonetic

/hazi/ [hazi (hadzi)]

A
I

[¢io (sio)]



Sequential Voicing

Orthographi
c

Voiceless

Voiced

[mono] + [katari]

[monogatari]




Palatalized Consonants

Orthographic

Phonemic

Phonetic

/niQpon/

[Yip pon]




Geminated Consonants

Orthographic Phonemic Phonetic

/haQsai/ [hassai]

/4D

7 H. /haQsja/




Glottalized Vowels

Orthographic

Phonemic

Phonetic




Accent Codes

Orthographic, Kana @ Phonetic Accent Piteh Remarks
Pattern

0 LH(H) accentless

last mora

—nal) accented




Practical Applications of JPD

Text-to-speech (TTS)

Automatic speech recognition (ASR)
Pedagogical research and CAL

R&D of Japanese speech technology

Phonetic transcription systems



Compilation Methodology

Analysis of allophonic variation and accent
patterns

Development of kana-to-IPA generator
Database of ambiguous G2P mappings ( k™)
Accent code generation

Human proofreading



Features of JPD

150,000-entry database
100,000 general vocabulary
50,000 personal names

Developed in collaboration with El&#

IPA transcriptions and accents for first time

Compiled by editors trained in Japanese

phonology



JPD Sample Data

Headword POS | Accent Reading Phonetic Remarks

voiced velar stop

. weakening of voiced alveolopalatal
[dzibwun] plosive (fricativized)

[tswzuukur] no devoiced vowel

voiced alveolopalatal affricate

close front nasalized vowel

first [s] is unreleased, devoicing of [¢wil]




Future Work

Primary goal: continue to advance CJK speech

technology.

Speech technology systems must have access
to phonetic/phonological databases.

Ongoing R&D of databases with phonetic

transcriptions of actual speech.

Future projects: expansion of JPD and compiling

IPA databases for Chinese, Korean and Arabic.



The CIJK Dictionary Institute

http://www.cjKk.org
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