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<Abstract>

Acoustic and Pronunciation Model Adaptation Based on
Context dependency for Korean-English Speech
Recognition

Yoo Rhee Oh, Hong Kook Kim, Yeonwoo Lee, Seong Ro Lee

In this paper, we propose a hybrid acoustic and pronunciation model adaptation method
based on context dependency for Korean-English speech recognition. The proposed method
is performed as follows. First, in order to derive pronunciation variant rules, an n-best
phoneme sequence is obtained by phone recognition. Second, we decompose each rule into
a context independent (CI) or a context dependent (CD) one. To this end, it is assumed
that a different phoneme structure between Korean and English makes CI pronunciation
variabilities while coarticulation effects are related to CD pronunciation variabilities. Finally,
we perform an acoustic model adaptation and a pronunciation model adaptation for CI and
CD pronunciation variabilities, respectively. It is shown from the Korean-English speech
recognition experiments that the average word error rate (WER) is decreased by 36.0%
when compared to the baseline that does not include any adaptation. In addition, the
proposed method has a lower average WER than either the acoustic model adaptation or
the pronunciation model adaptation.

Keywords: Korean-English speech recognition, Acoustic model adaptation, Pronunciation model
adaptation.
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Rule rule;, :
mPrevPrev= P,mPrev= Py,
mNext = Pgp,mNextNext = Ppg, ©
—classphoneme,,,on:
Default:
class phoneme go g

A7IM ruleye HE ol A9 AEXE JEMI, ‘mPrevPrev= Py,
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(AMO + A8 PMI)
4) Lol 73 AAE o] 83t BFEITE FZA)Z ASR A|2F(AMO +

3% PM2)
5 TUEHEUSS deHo] F3E o]y SR eRdS BE 3
S2A171 ASR A 2E(H-$H AM + 223 PMI).

WA, baseline ASR A|2=%lQl (AMO + PM0)] Hit ©o] 24 E(word error
rate: WER)2 103%°]|%. EH5H Wguo] 73L& o]&std SFRITHE &
Al ER(FHSE AM + PMO)F 8 F & Bgde] FAE o] gty LeRdd
< ASA ZAAMO + HEE PMDS BF, HF WERol 42 9.5%9) 9.46% 2
FaEE £ AT BT o, p4)elA AdE BERd FHEH go| g
dol 13 FAE o83t wFWo] 7 HAE o] &3td AFRAE AN

+ Z3¥E PM2) 3%, BT WER?| 898%8 #2ES AT 4 YUt v

Ao g, £¥Edd} TERIS BF A 2YEHSE AM + 3SE PM)

B, T WERE 8.65%9& & & AUt 49 ZHAE F3o, SFEID

A B FERATE HEA D AR, B =AM Agste
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. 3HAt
= [ fon Hid | WER uAE 328 (%)
Baseline (AMO + PMO) 19.92 0.68 10.30 -
2% AM + PMO 18.12 0.88 9.50 7.8
AMO + 35-¥ PM1 18.23 0.68 9.46 8.2
AMO + H-FH PM2 17.28 0.68 8.98 12.8
H$H AM + FL2EH PMI 16.51 0.78 8.65 16.0

FAHoZ, AEE JF W3} o2 2294L FYF AF F 20-best
S4aEE AFE3LE th4l, 5-best, 10-best, 15-best, 20-best, 30-best, 40-best SO 2 3}
o wEHo] 1AL YS5IAT NbestE ©aldte] AP wgnio] FRoz L
Frdy deudg 33$A7] ASR A|2H AL <X 3>1 2l

W A], baseline ASR A2l (AMO+PM0)2] ¥ WERE 103%°]th 5-best,
10-best, 15-best, 20-best, 30-best, 40-best T 412 AF}S AL&3td A5H @

sdol FHAE olgst SYRAS BEYL H$A AR A2de B

WERS 22} 36.0%, 28.7%, 31.4%, 16.1%, 29.4%, 264%°|tt. F, 5-best 2414
A%E 58 Fewo] AL o8t AU WHow PRI Fewd
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<# 3> TEHZY BSol 73 S ALEE nbest &
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A
32 | folwl | HT@ | WER AUld ZAE (%)

Baseline (AMO+PMO) 19.92 0.68 10.30 -

5-best (AMO + A5 PM1) 12.11 1.08 6.60 36.0

10-best (AMO + #¢¥ PM1) | 14.10 0.59 735 28.7

15-best (AMO + 2S5 PM1) 13.25 0.88 7.07 314

20-best (AMO + H-<¥® PM1) | 16.51 0.78 8.65 16.1

30-best (AMO + 225 PM1) | 13.96 0.59 7.28 29.4

40-best (AMO + S PMI1) | 14.09 1.08 7.59 26.4

b, 2 &
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Hol 7, @awo] 3o wE Sgrdgegrd FHE 5 A A #AAo=
olFolHth T oo e ASR AHEL Eslo, Yojwl gAlow diH
baseline ASR A|~®3} vlwadle] #ekgt A WAL HEeHE W oF 36.0%9

G QA F(WER) 45 BT
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