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Phonetic Transcription based Speech Recognition
using Stochastic Matching Method
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Abstract

A new method that improves the performance of the phonetic transcription based speech recognition system is
presented with the speaker-independent phonetic recognizer. Since SI phoneme HMM based speech recognition system
uses only the phoneme transcription of the input sentence, the storage space could be reduced greatly. However, the
performance of the system is worse than that of the speaker dependent system due to the phoneme recognition errors
generated from using SI models. A new training method that iteratively estimates the phonetic transcription and
transformation vectors is presented to reduce the mismatch between the training utterances and a set of SI models
using speaker adaptation techniques. For speaker adaptation the stochastic matching methods are used to estimate the
transformation vectors. The experiments performed over actual telephone line shows that a reduction of about 45% in
the error rates could be achieved as compared to the conventional method
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Fig. 1. The concept of the proposed system.
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Table 1. Performance Comparison of baseline system
with or without endpoint detection.
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Table 2. The number of transformation vectors according
to the phonetic class based stochastic matching.
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2 +4 HMM
g of Hgstsict oW AHgE ==
5ol 41,24, 8

VA B ARSI 1"
7k 870 olstel of Af-ol=
FAFA = A Al 2E
ghoket. 1oy Wk W
ol Aleglo] gsly] Alatsto] wigh WElY 571 1289
A 7P He 4 eH26%)E FHE AL o
ol e oA S4 ¥R wE WEE AN 49 F
& A 23% Hoe o =

R 3o

B Agel e Ak el 452 71Ee W
7] 9lgtel Slol PR 71E Aze olslel vheat e
AEYE FERS T 4

s

o) <14 @A7E 19% HasgTh BT de
B3 vEE Pete] HAES HIMS AT 85 2
4 Alzde] 45 deigleh o A%el 94 gwe
18%2 7P 7] UBhiA g 2 dejrith malg Aol
oF ol7] WEel we A% Firo] Was,

% 3 Aetd g 2xEE 71E Uy 4% vl
Table 3. Performance comparison of the proposed
training algorithm with convention methods.

Azd g o]
S AH%) | (kbyte/user)
7)EA 2 42 16
Z1EAN 2T 2ATNAE 38 15
e AEnr 27 33 15
Aot A28 2.3 15
ol A4-Q A% 23 07
LS A" 18 112

% 109 A7} 2 spaiuint 15709 ol&&
ZA(157Wx38)=5670/4)& el AT B, =
A5Y HMME o] &8 Ala"E siabeit da 1
o] A% F3re] Hagh Wy sAEL HMME o &3 3¢
o= #Aulct i 112Kbyte”t Z a5t

b
rE
T
<

B =RoAe AEE 2EAS A $4 gold
Y Alz"o] A4S Adstr) st §4 3 gHEES
A% 29 HMETSLE FAY FAse WHE Ads AT
Aetd WS sk olA Sk dolHe g4 23 g
H2g ¢k W3 WeE Sl A T 24 dF A
AAslta, ota) Al FAEY 4 HMMS 7 3hzke) H3E
WE S ALgSte] WEst & olAe F3sHr) ofr)A 3t
HeS 3 HE HE s 2854 ojAg 93 Jn fA=
g o] glglon 84 A3 ¥y wEHoR FAHY
o E =EdNE &4 Fphonetic class)d = H
(codebook) 71¥ke] F 7H=A] FR/e] &4 wix UHE ALE

ME AE S A5t SUHA $4 Tol weh 23
% ours) #84 oh PEAAE
2 Agehs Boitying)el S AHgstel Ml
& 2R

AL Fshel THE HlolE wWolng AL <4 A

2]
)
“
®
=
0
i

699



HXl 2 X SAIAREE ==X 2007, Vol. 17, No. &

(1]

(2]

{3

[4]

[5]

(6]

oA 7]& AlzEe] AA O} 42%7F AgHe BHAbA S
=]
H

Mo
ek

Jain, N., Cole, R. Barnard, E., "Creating Speaker
Specific Phonetic Templates with a
Speaker-Independent Phonetic Recognizer:
Implications for Voice Dialing”, Proc.of ICASSP,
pp. 881884, 1996

Fontaine, V., Bourlard, H., "Speaker-Dependent
Speech Recognition Based on Phone-Like Units
Models-Application to Voice Dialing”, Proc. of
ICASSP, pp. 15271530, 1997

Ramabhadran, B. Bahl, LR., deSouza, P.V,
Padmanabhan, M., "Acoustic-Only Based
Automatic Phonetic Baseform Generation”, Proc.
of ICASSP, pp. 22752278, 1998

Deligne, S., Mangu, L., "On the use of Lattices
for Automatic Generation of Pronunciations”,
Proc. of ICASSP, pp. 204207, 2003

Sankar, A., Lee, CH, "A Maximum-Likelihood
Approach to Stochastic Matching for Robust
Speech Recognition”, IEEE Trans. on Speech and
Audio Processing, Vol. 4., pp. 190202, 1996
Sukkar, R.A., Lee, CH., "Vocabulary Independent
Discriminative Utterance Verification for
Non-keyword Rejection in Subword based Speech
Recognition”, IEEE Trans. on Speech and Audio
Processing, Vol. 4., pp. 420429, 1996

700

S PN gl

47 (Weon-Goo Kim)

1987 2€ : AA HA-FE T} AL
1989 8¢ : AAUl WapFE} AAL
19943 24 © AN AA-FEIL WAL

19943 9Y~dA . ZAY AAAHRFE
X ag

1998 9%¥ ~1999d 94€ : Bell Lab,

Lucent Technologies(USA) ZAd<+9

Aok

a4 AEAE, o4 94, 2

o

.
4, &4 WH

Phone  : 063) 469-4745
Fax : 063) 469-4699
E-mail : wgkim@kunsan.ac.kr



