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In the classical hidden Markov chain model we have a hidden chain X, which is a Markov one, and an observed chain Y. Hidden Markov chains are widely used in numerous problems; however, in some situations they have to replaced by the more general “hidden semi-Markov chains” [1, 3], which can be seen as particular “triplet Markov chains” T=(X, U, Y), where the auxiliary chain U models the fact that X is semi-Markov [5]. Otherwise, it has been showed that a non stationary classical hidden Markov chain can also be considered as a triplet Markov stationary chain with, as a consequence, the possibility of parameters estimation [2]. The aim of this paper is to use the both properties simultaneously. We first consider a triplet Markov chain T1=(X, U1, Y), which is equivalent to a hidden semi-Markov chain. We then consider that T1 is not stationary, which is modelled by an another stationary triplet Markov chain T2=(X, U1, U2, Y) (in T2 the auxiliary chain is U=(U1, U2)). Finally, T2 is used to estimate the hidden semi-Markov non stationary chain in an unsupervised manner. “Unsupervised” means that all the model parameters are estimated from the only observed data by an original estimator, which is a new variant of the general “iterative conditional estimation” (ICE) method [5]. We present different experiments showing the interest of the new model and related processing with respect to the classical stationary hidden semi-Markov chains. References [1] S. Faisan, L. Thoraval, J.-P. Armspach, M.-N. Metz-Lutz, and F. Heitz, Unsupervised learning and mapping of active brain functional MRI signals based on hidden semi-Markov event sequence models, IEEE Trans. on Medical Imaging, Vol. 24, No. 2, pp. 263-276, 2005. [2] P. Lanchantin and W. Pieczynski, Unsupervised non stationary image segmentation using triplet Markov chains, Advanced Concepts for Intelligent Vision Systems (ACVIS 04), Aug. 31-Sept. 3, Brussels, Belgium, 2004. [3] M. D. Moore and M. I. Savic, Speech reconstruction using a generalized HSMM (GHSMM), Digital Signal Processing, Vol. 14, No. 1, pp. 37-53, 2004. [4] W. Pieczynski, Chaînes de Markov Triplet, Comptes Rendus de l’Académie des Sciences – Mathématique, Série I, Vol. 335, Issue 3, pp. 275-278, 2002. [5] W. Pieczynski and F. Desbouvries, On triplet Markov chains, International Symposium on Applied Stochastic Models and Data Analysis, (ASMDA 2005), Brest, France, May 2005.
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