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Weighted Training of Context Dependent
Models for Continuous Speech Recognition
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Assistant Professor M.Sc. candidate
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Abstract

i Context dependent modelling is a well-known technique used to improve recognition rate in
| continuous speech recognition. However, it can also dramatically increase the overall system |
. parameter count which usually leads to a grave problem known as sparse training data condition. :
Different techniques such as model parameter tying and MAP estimation are used to overcome this
\ problem. In this paper, a new approach, namely weighted training, has been introduced which :
! benefits from both MAP estimation and parameter tying strengths and also outperforms the widely :
used parameter tying approach. The triphone models are used in this implementation. ;

Keywords

Continuous density hidden Markov models, Continuous Persian speech recognition, Context
i dependent modelling, Baum-Welch training, State tying, MAP estimation. :
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I- Context Dependent Modeling
2- Context

3- Robust

4- Maximum a Posteriori

5- Bayes

6- Prior

7- Maximum Likelihood

8- Triphones

9- Monophones

10- Biphones

11- Word-internal triphones
I2- Cross-word triphone modeling
13- Quinphones

14- Maximum Likelihood

15- Finite State Network

16- Tying

17- Clul16- stering

18- Bayesian

19- Maximum a Posteriori

20- Sparse Training Data

21- Wishart distribution

22- Dirichlet distribution

23- Token passing

24- Word-pair

25- No-gram

26- Word recognition accuracy
27- Perplexity

41

o..\.); d“h‘ /_.Ja; ‘_schwﬂ)lS ST )..a)y‘! )l oolarwl - z

gz

YPAY Ol / 0F o kel / i3 5lga JUo/ g8 el



2

[1] P.C. Woodland, C.J. Leggetter, J.J. Odell, V. Valtchev and S.J. Young, " The Development of the 1994 HTK
Large Vocabulary Speech Recognition System”, In Proc. ARPA Spoken Language Technology Workshop,
Bartoncreek, 1995.

[2] S.J. Young, “The general use of Tying in Phoneme-Based HMM Speech Recognisers”, Proc. ICASSP-93,
Vol. 1, pp. 569-572, San Francisco.

[3] S.J. Young, J.J. Odell and P.C. Woodland, “Tree-Based State Tying for High Accuracy Acoustic Modelling”,
In ARPA Human Language Technology Workshop, pp. 307-312, Plainsboro, March 1994,

[4] J-L. Gauvain, and C-H. Lee, "Bayesian Learning of Gaussian Mixture Densities for Hidden Markov
Models", Speech Communication, vol. 11, 1992, pp.205-213.

[5] J. Ming, P. O'Boyle, M. Owens and F.J. Smith, "A Bayesian Approach for Building Triphone Models for
Continuous Speech Recognition", IEEE Trans. Speech and Audio Proc., vol. 7, No. 6, Nov. 1999, pp. 678-
684.

[6] J.J. Odell, “The Use of Context in Large Vocabulary Speech Recognition”, PhD Thesis, Cambridge
University Engineering Department, 1995.

(5"“"‘“““&"’ u.»__:‘)ALS oY L. 4L gono ;"Ja.u}'l.a Slals o)g.‘.) L: A.L.aﬁ st)lﬁ )Lﬁf LS"‘)L'“)L’" ‘LS”' P s SR P [V]

AYA Glpl G

[8] L.R. Rabiner and B.H. Juang, Fundamentals of Speech Recognition, New Jersey, Prentice-Hall, 1993.

[9] J-L. Gauvain and C-H. Lee, “Maximum a Posteriori Estimation for Multivariate Gaussian Mixture
Observations of Markov Chains”, IEEE Transactions on Speech and Audio Processing, Vol. 2, No. 2, pp.
291-298, April 1994.

[10] S.M. Ahadi, “Reduced Context Sensitivity in Persian Speech Recognition via Syllable Modeling”, In Proc.
SST-2000, pp. 492-497, Canberra.

[11] HTK: Hidden Markov Model Toolkit Ver. 1.4, Reference Manual, Cambridge University Engineering
Department, p. 76, 1992.

[12] Q. Huo and C. Chan, “Bayesian Adaptive Learning of the Parameters of Hidden Markov Model for Speech
Recognition”, Technical Report, Department of Computer Science, University of Hong Kong, September

1992.

[13] S.M.Ahadi, “Recognition of Continuous Persian Speech Using a Medium-Sized Vocabulary Speech
Corpus”, in Proc. EUROSPEECH’99, Budapest.

YA ol o pELS 125 55 50 g0 tal g siemyd 0ty ouli2ly] w0508 s [yfl
Bl ¢ § oy pmtihin 0352l ekl i IS Asl Lty ¢ g ) gy IS (sl 0 e 4 aidly 5l Joe et o 18]

AYA S S yaal (Smino

VAL Oliwn) [ OF 0 slads [ slaz Sl [ g™ yuof A



