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rode, namely CLBP-Center (CLBP_C), by global thresholding. LDSMT decomposes the image local
Hifferences into two complementary components: the signs and the magnitudes, and two
bperators, namely CLBP-Sign (CLBP_S) and CLBP-Magnitude (CLBP_M), are proposed to code
them. The traditional LBP is equivalent to the CLBP_S part of CLBP, and we show that CLBP_S
breserves more information of the local structure than CLBP_M, which explains why the simple LBP
bperator can extract the texture features reasonably well. By combining CLBP_S, CLBP_M, and
CLBP_C features into joint or hybrid distributions, significant improvement can be made for
otation invariant texture classification.
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Abstract:
This tutorial provides an overview of the basic theory of hidden Markov models (HMMs) as
originated by L.E. Baum and T. Petrie {1966) and gives practical details on methods of
implementation of the theory along with a description of selected applications of the theory to
distinct problems in speech recognition. Results from a number of original sources are combined
to provide a single source of acquiring the background required to pursue further this area of
research. The author first reviews the theory of discrete Markov chains and shows how the concept
of hidden states, where the observation is a probabilistic function of the state, can be used
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