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Discriminative Training of Hidden Markov Model

Using PSO Algorithm
Hedieh Sajedi, Hossein Sameti, Hamid Beigy, Bagher Babaali

Abstract

Hidden markov model(HMM) is used for definite structure stochastic sequences modeling. Because of strong and
efficient maximum likelihood algorithms for HMM parameters finding, HMM is known as a successful modeling tool.
By the known model structure and using the convenient training data set, we can find the model parameters with good
estimation. But no guaranty would exist for reaching a global optimum. Another weakness of the classic HMM training
algorithms is that Maximum Likelihood measure doesn’t concern about recognition accuracy. In other word each model
trained separately. Other methods proposed for covering these disadvantages, but because of the high computational
complexity have not sufficient performance or have not strong theoretical basis for algorithm convergence guarantying.
In this paper PSO algorithm is used for discriminative training of continuous HMM in a persian speech recognition
system. The goal is using this algorithm ability to find the global optimum in search space of the problem and
improving the recognition preciseness by utilization discrimination concepts. The experimental results showed that by
using PSO algorithm, the recognition error rate, comparing to HMM training with the classic maximum likelihood
algorithms 3.36 percent reduced.
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For each particle
Initialize particle
End
Do
For each particle
Calculate fitness value
If the fitness value is better than the best fitness value
(pbest) in history
set current value as the new pbest
End
Choose the particle with the best fitness value of all the
particles as the gbest
For each particle
Calculate particle velocity according equation (1)
Update particle position according equation (2)
End
While maximum iterations or minimum error criteria is not
attained
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* Maximum Mutual Information

* Corrective Training

’ Particle swarm optimization

¢ Swarm

7 Particle

8 State

° Minimum Discrimination Information

" Maximum Model Distance

" Minimum Classification Error

12 Swarm Systems
" Artificial Life
'* Back Propagation





