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   «Oak is strong and also gives shade»    2. 

(       plot(.)  subplot(.)  MATLAB).  
     8000  / .  

        speech_signal.mat     
  MATLAB    load speech_signal. 

  
22..11                

         «Oak is strong and also 
gives shade»     ARPABET     1. 
22..22          ((PPhhoonneettiicc  llaabbeelliinngg))      

      
22..22..11..       2      
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2.2.2      speech_signal     

   ,    vi , i=1,2 
    : 

 
v1:        Oa -    i -    - - - o - -      a- -      a - - o     - i - - -        - - a - - 
v2:        - - k    - s    s t r - n g     - n d     - l s -     g �– v e s     s h �– d e 

 
    v1         

     �‘Oak is strong and also gives shade�’  
  v2           
  (     v1      v    

    v2;)     sound()  
MATLAB       ,    

  . 
        ,     

            
  .        ; 

 

33..            
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« ».       « »     
         : 

 
]1[][][ naxnxny                                  (1) 

 ][nx      , ][ny          a  

. 
 

33..11..    ,       
   « ».    freqz()   

      « »    
  0.5, 0.8  0.98.         

         
 8KHz.       a        

; 
 

33..22..     filter()  conv()  MATLAB   
 « »     98.0a .        

  ; 
 

33..33..                 
          « »  

  ;  
(     �“   �”    �“   

�” [4, . 56-60].) 
 

33..44..    subplot()  plot()       
     « »  ( 98.0a ).      

;         
« »; 

 
33..55..             

   (fs=8KHz)         
    .    sound(.)  

          . 
 

44..  --           
     Fourier (      

 �’ )             
   .   Fourier   (Short Time 

Fourier Transform)           
 (  )      (      
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    [1, 5]: 
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   ][kX n   ][~ kX n        

knNje )2(    ][~][ kXkX nn .        

 STFT      1,...,1,0,2 Nkkk     DFT (  

        FFT)     
 [1]: 

 
  L          n .  

]1[,],1[],[ Lnxnxnx . (   ,      

  n        ). 
           . 
    DFT -       « » 

(           LN ). 

   knNje )2(  (          
   STFT). 

          n . 
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33..11..          

          STFT.       
       ,   STFT    

   .      ,     
,   STFT        .   m-

file               DFT  
   .  

 
function   speccomp(x, ncenter, win, nfft, pltinc) 
%     x : input signal vector 
%     ncenter : sample number that windows are centered on 
%     win : vector of windows to use; 
%     nfft : FFT size 
%      pltinc : offset of plots (in dB) 
J = sqrt(-1); 
x = x(:);       %--- make it a column 
nwins = length(win); 
X = zeros(nfft, nwins); 
con = 1; 
coninc = 10^(pltinc/20); 
for k=1:nwins 
n1 = ncenter - fix(win(k)/2); 
n2 = ncenter + fix(win(k)/2); 
Lh = n2-n1+1; 
X(:,k) = con*fft(x(n1:n2).*hamming(Lh), nfft); 
con = con/coninc; 
end 
f = (0:nfft/2)*(8000/nfft); 
X = J*20*log10(abs(X(1:nfft/2+1,:))) + (ones(nwins,1)*f).'; 
plot(X) 
xlabel('Frequency in Hz') 
ylabel('Log Magnitude in dB') 
title( 'Short-Time Spectra with Different Window Lengths') 

 
 m-file   DFT     ,    .   

        .       
             .  

        .  
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44..11..11..    m-file       . 
44..11..22..     (   51,101,201,401 )  

512nfft    m-file         speech_signal 

        ncenter 3750, 16100  
17200. 
44..11..33..       1      

      .  
44..11..44..           ;  
44..11..55..             

  « » (  2)        
. 

44..11..66..           
   . 

44..11..77..            
 .  

 
44..22..            

   m-file speccomp()       
    STFT          n   

.  m-file        : 
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function stspect(x, nstart, ninc, nwin, nfft, nsect, pltinc) 
%  x: input signal 
% nstart: sample number that first window is centered on 
% ninc: offset between windowed segments 
% nwin: window length 
% nfft: fft size 
% nsect: number of sections to plot 
% plinc: offset of spectra in plot (in dB) 
 

 m-file        (  4)     
      ,          

         . 
 

1.   m-file        . 
  nsect=10, ninc=200, nwin=401  nfft=512    

              
    .     

2.              
« » (  2)           

     . 
3.             . 
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44..33..    
    specgram()  MATLAB.     

           
 .    . 
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55..22              (( ))  
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]0[�ˆ
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kr

ff

ff
      (        0.5). 

                 
            1. 

               
. 

 
55..22..11..          : 

1.    lpc()        
   (p=12).    Hamming [4, . 33]  

   .  
2.             

      . ,     
 zplane()       (  (6.2)).  
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3.            nf . 

    : 
       
     
     

         . 
4.    (9)  (10),        G   

   .  
55..22..22..11..    «sh»   «shade»     15500    

  16750.          1-4    
 .  

55..22..22..22..               
  « ».    .  

55..22..22..33..         «aa»       
   16750      18800. 

55..22..22..44..          «aa»  «sh»; 
55..22..22..55..          

.          p   8, 
10, 12  24.            

 . 
 

66..        (( ))  
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          speech_signal.  
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