
         
  

     

     
       
   



        
        
distortion measure. Specifically, the bounds are formulate
        
       
verse water-filling result, and conditional rate distortio 
       
         
         
         
          


      
  

 

Speech coding plays a significant role in digital cellular, V
        
        
      
          
        
         
    

            
         
        
        
          
          
reason, “. . . appears to lie in the difficulty of obtaining rea
      
              
          
             


          


       
source models for speech [2], the classical water-filling re
        
         
         
       
         
      
         
       
   

        
         
       
        
filling is given in Section 4. Specifics concerning the compos
         
rate distortion functions based on MSE are briefly explained
         
      
         
        
        
        
          


  

         
       
      
         
          
            
        
    

          
          
         
        
        



         
          
         
  

       
        
        
       
        
         
         
         
       
          
      
        
        
       
        


   

        
        
         
        
        
measure, and both of these are difficult to express mathemat-
        
         

       
        
           
        
        


       
         
         
       

 










 



  





 









 



 



 









 

         
           
the predictor coefficients, which are actually changing fra
to-frame, so rate distortion bounds calculated using coeffi
         

           
        
       
       
      

           
           

 

         
composite source model, we use the squared error fidelity cri
        
verse water-filling approach [15]. This standard result is g
    

       
 

   
         

        

   




 
 

     

 














 



 
 



  



 

         
       
          
         
         
ploy reverse water-filling for each of the identified modes of
        
       


  

         
       
         
        
       
        
        
tive coding (APC) [18]. Further, phonetic classification of
         
        
 

        
         
mode classification method that breaks the input speech into
        



       
 Autocorrelation coefficients for V, ON, H  

         
  

         
     

          
       
   
 

           
     

          
 
 
 

           
          
          

          
         
        
          
        
         
         
          
98.42% classified as Voiced. We have calculated similar data
         
    

            
         
        
          
         
         
fied as Silence, while the sentence, “Lathe” has 36.85% clas-
sified as Silence. These Silence sections are assumed to be
transmitted using a fixed length code to represent the length
          
    

      
els for speech is underway to optimize the phonetic classific
           
       
        
         
   

    
 

         
          
        
         

 is defined as

   
   

   



   




   

   




   
 


 

          
        

   


  



 








         
       
       

       
         

   
 


     

     

   

        
      
       
         
        


       
         
          
      
            
           
         
        
 

        



        
          
         
         
         
            
  

         
        
           
       
          
          
          
           
          
     

         
        
         
         
          
used for curve fitting for each sequence. Since MSE is in-
           
        
it provides a good fit across all rates and distortion pairs. T
          
         
   

         

            
by the least squares fit of the 13 MSE and PESQ pairs of
  

         
      
are fitted with the exponential mapping function, and Fig. 1
shows that the exponential function provides a good fit to the
 

     
  

         
       
reverse water-filling approach described in Section 4 with t
        
         
        
       

          
          
        
         
           
       

    





















          
 

          
        

           
           
          
          
       
        
        
        
       
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          
the sequence “A lathe is a big tool,” the final conditional rat
          
 
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          
           
          
           
          
          
     

           
         
        
         
coders, which fits our intuition. Since G.727 is an embedded
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         
         

CELP predictive coding paradigm are quite efficient at cod-
        
less well-modeled by these codecs, and hence, less efficient


         
        
        
         
          
However, these are the first true bounds on the rate distor-
        
          




 

        
        
       
      
        
          
        
       
          
          
      

 

        
        


           
       
     
        

       
          

     
           

       
      
        

       
      
      
  

         
      
    
  

         
         
 

         
         
   

        
       
       

         
    
       
       

          
        
      
   
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