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A Study on the Automatic Lexical Acquisition for Multi-lingustic
Speech Recognition
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Software internationalization, the process of making software easier to localize for specific languages, has deep
implications when applied to speech technology, where the goal of the task lies in the very essence of the particular
language, A greatdeal of work and fine—tuning has gone into language processing software based on ASCII or a single
language, say English, thus making a port to different languages difficult, The inherent identity of a language manifests
itself in its lexicon, where its character set, phoneme set, pronunciation rules are revealed, We propose a decomposition
of the lexicon building process, into four discrete and sequential steps, For preprocessing to build a lexical model,
we translate from specific language code to unicode,

(step 1) Transliterating code points from Unicode, (step 2) Phonetically standardizing rules,

(step 3) Implementing grapheme to phoneme rules. {step 4} Implementing phonological processes.

Keywords, IPE, PLI, Lexicon, Character set, Fhoneme set, Pronunciation rules, Software internationalization
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Table 1. Grouping variable and space marker syntax in PLI,
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"/ /Grouping Variables

.<congsonants> = {bcdfghijklmnpgrstvwsxyaz}

//groups the consonants in one variable

:<consonant—sound>={BKDE‘GHHJHKLMNPKRSTVWXYZI

'//groups the consonant sounds in one variable

" i<consonant> [IY}<consonant—-sound>

//using the grouping variable to simulate the sound of "i®

| //Space Marker
s+<vowel> [2]+<vowel-sound>

. //implements the French inter-word "liaison®

+z0lonel+ +kernel+ //PLI can be used as an exception dictionary
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2, Mo d9
Table 2. Output of the IPE in trace mod.

#TRANSLITERATION FROM UNICODE
internationalize
H#TEXT TO STANDARDIZED TEXT
internashahnal [AY1z2
477 ize+ -> [AY]z+
558 tion -> shahn
#TEXT TO PHONEMES

6689 =h -> (8H]
693 er ->» [ER]
704 ah -> {AaH)]
712 1 -> [LE]
712 n -> [N]
712 t -> [Tl
712 =z -> 1[z]
713 a -> [AH]
713 i -> (IH]

#SOUND TO SOUND

799 [SH] {AH] [N] ->

[IR] [N] [T] [ER] (N] [AH] [SH] [AH] [N] [AH] [L] (AY} (2]

[TH} (N] (T]1{ER] [N] {AH]) [SH] [AX] [N] [AH] [L} [AY]} [Z)
[sH] [AX] [N]
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/) werssrcter Korean PLI

7 Some Grouping Variables declarations

// The List of all "Jamo”s

<jamo> ={aAcjeEUhiNkgxmnlLoOpbqrHGMzBZDsCKP
STtduwWvV]J]yYf{FIQRX_)

/4 The List of the phonemes of these JAMOS

// when in initial position of the syllable :
<initial-sound> = { [AA] [AE) [CH] [JH] [EH] [AO] [EU] [HH] [IY] # (K] [G] [K] [M]
[N]1 [N] [N] [OW] {WILEH] [P] [B] [P) [R] [x] [*] [x] [] [*] [«} [*] [S] [J]] [KKI [PF]
[SS] [TT] (T)] [D} [UW] [WI[AA] [WILAE] [WI(EH] [WI[AO] [WIITY] [YI[AA] [YI[AE]
[YI[EH] (YINAQ] [EU]IY] [YIIOW] [YIIUW] # # }

/Y The List of the phonemes of these JAMOS

/ when in medial position of the syllable

<medial-sound> = { {AAl [AE] [CH] [JH] [EH] [AO] [EU] {HH] (1Y} # (K] [G] (K] [M]
[N] [N] [N] [OW] [WILEH] [P] [B] (P] [R] {*] [+] [*] (] [+ (+] [*] (SS] [J]] [KK] [PP]
[SS1 [TT] [T] [D] [UW] [WI[AA] {W][AE] (W][EH] [W][AQ] [WIIY]) [YI[AA] [YI[AE]
(YI[EH] [YI[AO] [EUIIY] [YIIOW] [YI[UW] # # }

// The List of the phonemes of these JAMOS

// when in final position of the syllable

<final-sound> = { [AA] [AE] [TC] [TC] {EH] [AO] (EU] [TC] [IY] ING] (KC] [KC] [S]
[M] [N] [CH] {HH] [OW] [WHEH] [PC] [PC] {S] [L] [*] [*] [*] [*] [»]) [*] [*] [TC] #
(KCl # [TC] # [TC] [TC] [UW] [WIAA] [WI[AE] [WI[EH] [WI[AO] [WIIY] [Y][AA]
(YI(AE] [YI(EH] [Y1[(AO] [(EUNIYI [YI[OW] [YI(UW] # # }

#1

// Transliterating all the Hangul Syllable Codepoints (AC(00-D7A3)
[.]

CA03 {CAB} //

CA05 {CAD} //

CAO01 {CAG} //

CA07 {CAH)} //

[..]

#2

7/ Standardizes Hangul in a phonetically intuitive pseudolanguage
gHX Mg

nH{X _}n

MHX ri{m

[.]

#3

/ The Basic Phonetic Rules in Korean are the Jamo
// position rules expressed below
{<jamo><jamo><jamo>) <initial-sound> <medial - sound><final-sound>

#4

// Sound to Sound rules

[AA]ING] {AN] // Vowel nasalization
EG%[Y][EH] [G](EH]

221: #=01 PLI2| of
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//* Fhkkkk ****************English PLI***x*kddrkhkkddhiddk

<vowel> = { ae i ou}

<vowel-sound> = { [BAH] [EH] [IH] [AO] (UH] }
<consonant> = {bcdfghjklmnpgrstvwxzxy?z}!}
<consonant-sound> = { [B] {K] (D) {F] [G] [HH] [JH]) [K] L) [M] [N] [P)]

[K} {R] (ST (TI (V] (w]l (K]([s] (Y] (z] }

#1

0041 a //A

0042 b //B

0043 ¢ //C

[...]

0061 a //a

0062 b //b

0063 ¢ //c

#2

+<consonant>ay+ +<consonant>[EY] +

+<consonant>ays+ +<consonant>[EY] (Z]+
<vowel>ry+ <vowel>ree+

<consonant>ay+ <consonant>ey+
<consocnant>ays+ <consonant>eyz+
t+chair +(CH] (EH] [R]

ause+ [AO] [2] +

+through+ +throo+

+how+ +h{AW]+

+off+ +[A0) £+

+four+ +faur+

+many+ +[M] {EH] {N] [IY]+
+being +bee [IH] [N] [G]

+into+ +intoo+

[...]

$3

7/ Many English phoneme to sound rules present.,
<vowel> <vowel-sound>
<consonant> <consonant-sound>

aw [AW]

edd [EH] [D]

(...]

#4

// Deals with english Phoneme-to~Phoneme interaction
[EH] [EY] [1Y]

[S]1(2] (S] [EH] [2Z]

(L] [F]+ [F]+

(...1]
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