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2.0 Fundamentals of Speech Recognition
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Hidden Markov Models (HMM)

˙Formulation

Ot= [x1, x2, …xD]T
feature vectors for a frame at time t
qt  {1,2,3…N }

 
state number for feature vector Ot
A =[ aij ] , 



aij = Prob[ qt = j | qt-1 = i ]

state transition probability

B =[ bj(o), j = 1,2,…N]
observation (emission) probability
bj(o) = ( cjkbjk(o)  Gaussian Mixture Model (GMM)
bjk(o): multi-variate Gaussian distribution




for the k-th mixture (Gaussian) of the j-th state

M : total number of mixtures

( cjk = 1




( = [
(1, (2, …(N ]

initial probabilities






(i = Prob[q1= i]




HMM : ( A , B, ( ) = (
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