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Abstract: Firstly, high-order hidden Markov model is transformed into an equivalent first-order vector-valued } RSS
hidden Markov model by using Hadar's equivalent transformation method. Secondly, the Viterbi algorithm for the
first-order vector-valued hidden Markov model is established according to the dynamic programming principle.
Finally, the extended Viterbi algorithm based on dynamic programming for high-order hidden Markov model is
established by using the equivalence relation between high-order hidden Markov and the first-order vector-valued
hidden Markov model. This study extends the related Viterbi algorithms discussed in almost all literatures of hidden
Markov model, and then contributes to the algorithmic theory of high-order hidden Markov model.

(R P

Keywords: high-order hidden Markov model, dynamic programming principle, Viterbi algorithm

4B
% AAREIES (No. 30871341), FililiE A%k (No. S30104), g2 AR 0 H 34 (No. J50101)

HIREH MK Email: postyf@163.com

I A :
FETEAMRIE s R i Viterbisyk[J] 8% 27244, 2013,V17(4): 43-55

.Extended Viterbi algorithm based on dynamic programming for high-order hidden Markov model[J] OR TRANSACTIONS, 2013,V17(4): 43-55
HEH A

http://202.120.127.195/shu_ycxxb/CN/ 8%  http://202.120.127.195/shu_ycxxb/CN/Y2013/V17/14/43

[1] Smith D R. The design of divide and conquer algorithms [J]. Science of Computer Programming, 1985, 5: 37-58. , i
[2]1 EiE. MRSRARPIFEERAUER [J]. B2k (B ARIEAAR), 2003, 32(1): 39-43.
[3] Dreyfus S. Richard Bellman on the birth of dynamic programming [J]. Operations Research, 2002, 50(1): 48-51. __ ri

[4] Eddy S R. What is dynamic programming? [J]. Nature Biotechnology, 2004, 22(7): 909-910. __ ri

[5] Viterbi A J. Error bounds for convolutional codes and an asymptotically optimum decoding algorithm [J]. IEEE Transactions on Information
Theory, 1967, 13(2): 260-269. . rt



(6]
71

(el
(el

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]
[21]
[22]

Omura J K. On the Viterbi decoding algorithm [J]. IEEE Transactions on Information Theory, 1969, 15(1): 177-179. _ re

Viterbi A J. Convolutional codes and their performance in communication systems [J]. IEEE Transactions on Communications Technology, 1971,
19(5): 751-772.

Forney G D. Convolutional codes Il. Maximum-likelihood decoding [J]. Information and Control, 1974, 25(3): 222-266.  re

Levinson S E, Rabiner L R, Sondhi M M. An introduction to the application of the theory of probabilistic functions of Markov process to
automatic speech recognition [J]. The Bell System Technical Journal, 1983, 62(4): 1035-1074. __ red

Rabiner L R. A tutorial on hidden Markov models and selected applications in speech recognition [J]. {Proceedings of the IEEE, 1989, 77(2):
257-286. e

SRS, TACH, MIRIE. RS R R RAEAL A 2 2 S L S — I B S R REREEA I R [J]. AR AR, 2001, 19(1): 29-32.
WK, KPR, ERE SRR IR S B R Y KB R [J]. MHRRESER, 2011, 29(5): 500-507.

Du Preeze J A. Efficient training of high-order hidden Markov models using first-order representations [J]. Computer Speech and Language,
1998, 12(1): 23-29. _

Ching W K, Fung E S, Ng M K. High-order hidden Markov models with applications to DNA sequences [M]//Lecture Notes in Computer Science,
Berlin: Springer, 2003, 535-539.

Lee L M, Lee J C. A study on high-order hidden Markov models and applications to speech recognition[M]//Lecture Notes in Computer Science,
Berlin: Springer, 2006, 682-690.

Lee L M. High-order hidden Markov model and application to continuous mandarin digit recognition [J]. Journal of Information Science and
Engineering, 2011, 27(6): 1919-1930.

Hadar U, Messer H. High-order hidden Markov models---estimation and implementation[C]// Proceedings of the IEEE/SP 15the Workshop on
Statistical Signal Processing, 2009, 249-252.

Ye F, Yi N, Wang Y F. EM algorithm for training high-order hidden Markov model with multiple observation sequences [J]. Journal of Information
and Computational Science, 2011, 8(10): 1761-1777.

R, BR S JRBL IR K AR T S A P R [M]. B0 ARh TR AL, 1995, 8.
FIRK, SEE. ARG BB AR KSR [M]. deat: 4k Tkl R AL, 2006, 71-104.
WKL, 1B LN T CGEAR) [M]. bt s ki, 2008, 198-219.

FRMY. JESTR S AR B BT [J]. iBF 24, 2012, 16(1): 97-105. i

BEAT B A SO 9% 3C R

Copyright by iBZ2#244R



