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vector from a preprocessed acoustic frame will result in a ‘1’ set 
at the bit position of the cluster it belongs to, and ‘0’ otherwise. 

hidden neurons (equ. 6 below) and ten output neurons one for 
each of the ten states of the HMM  was trained by stochastic 

softmax (exponential of the unit’s weighted sum normalized by 
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derivatives, and the first and second derivatives of the frame’s 
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3.4.1 Input clustering by GA.  
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parameter setting and chose a value  

P … is the observation sequence and  
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3.4.2 Input clustering by UA. 



To illustrate UA’s operation, 
PIk k

   Pm    Pc P

As the curve shows, using the second and third choices for d  

3.4.3  UA versus GA clustering results. 
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Iteration with respect to width  =kd   for: a) d  =0.1544, b) 
d  =0.1241, and c) d  =0.1066 (
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