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ABSTRACT 

  

Stroke is associated with nervous system and affected to the ability of speech. As 

a result, conventional speech recognition is not suitable for stroke patient. This thesis studies the 

command system design of speaker dependence for stroke patient with dysarthric speech. The six 

vowels were used in recognition system consisting of 3 short unmixed vowels (w, g, a) and 3 

long unmixed vowels (ww, gg, aa). Wavelet transform is used to separate the frequency band 

before feature extraction, which includes the first formant frequency, second formant frequency, 

and length portion of vowel tone. Subsequently, fuzzy logic was used in speech recognition. Our 

approach was tested with two male stroke patients and one normal male. All volunteers 

pronounced 6 vowels for 5 rounds. Results show that the proposed methods can be appropriately 

used for the stroke patient. The accuracy of recognition rate is 97.2%, 87.0%, 86.4% for two 

stroke patients (C6 & C4) and normal people, respectively. 
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1.2.2 Signal Processing for use in the Assessment of Dysarthric Speech [2]  
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1.2.3 Experiments with Fast Fourier Transform, Linear Predictive and Cepstral  

Coefficients in Dysarthric Speech Recognition Algorithms Using Hidden Markov Model [3]   
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1.2.4 Optimization of Dysarthric Speech Recognition [4] 
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2.4 (Speech Recognition) 
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                  =1 0=1 1=1
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 ) (Triangular Membership Function) 

3

 (a) 

 (b)  (c) 

a = 0, b = 5 c = 10  2-20 

 

 

 2-20  a=0, b=5  c=10 [15]  

    

 

  Triangular(x, a, b, c) =

0          <

 

          <

 

          <

 

0         >  

               (2.14) 

 

  x   

  

  )  (Trapezoidal Membership 

Function)   

4  (a) 

 (b)  (c) 
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 (d) a = 0, b = 2, c = 8 d = 10 

 2-21 

 

 

2-21  [15] 

 a = 0, b = 2, c = 8 d = 10 

 

   

  Trapezoidal(x: a, b, c, d) =

0           <

          <
 

   1           <
 

         <

0                    

             (2.15) 

   

  x  

 

  ) (Gaussian Membership Function)

2 m 

m = 5  = 1  

2-22 
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2-22 m=5 =1 [15] 

 

   

 

   : , =
( )2

2
              (2.16) 

   

  x  

  ) (Bell-Shaped Membership Function)

3 (a, b, c)  

a=2, b=4 c=5  2-23 

 

2-23  a=2, b=4  c=5 [15] 
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   : , , =
1

1+
2                (2.17) 

 

   x    

 

  ) (Smooth Membership Function) 

 2 (a, b)  

a = 2 b = 8  2-24 

 
2-24 a=2, b=8 [15] 

    

 

  Smooth(x: a, b) =

0           <

 2
2

         
+

2
 

1 2
2

       
+

2
 

 0                

             (2.18) 

   

  x  

  ) (Z-Membership Function)  

 2 (a, b)  

a = 2 b = 8  2-25 
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2-25 a=2 b=8 [15] 
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 1 2
2

         
+

2
 

2
2

       
+
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 0                

              (2.19) 

  x  
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 (Intersection) (Complement) 3 
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Recognition for Stroke Patients 
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Dysarthria 

 (FFT)  

(DWT + FFT) 

6 , , , , , 

4(C4) 6(C6) 

FFT 1.22% DWT+FFT 

8 

 FFT 

Abstract 
Stroke is associated with nervous system, 

affected to ability of speech. This speech is less intelligible 
than that of normal speaker. By the reason, conventional 
speech recognition is not suitable for stroke patient. 
Therefore, improving the speech recognition approach must 
be considered, especially classify speech scheme. This 
paper proposes the command system design of speaker 
dependent for stroke patient with dysarthric speech. Two 
techniques between Fast Fourier Transform (FFT) and 
Discrete Wavelet Transform with Fast Fourier Transform 
(DWT + FFT) were used and compare with normal speaker. 
The six vowels were used to recognize (w, g, a, ww, gg 
and aa). Our approach was tested with two types of 
patients (C4 and C6). Results show that the classification 

rates from both techniques are comparable. In other words, 
the percent of difference is only 1.22. However, the number 
of multiplications from the DWT+FFT technique is 8 times 
less than that from the FFT technique. This allow for a real-
time implementation using a microcontroller. 

 

Speech Recognition, Dysarthria 
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Abstract 
Stroke is associated with nervous system 

and affected to ability of speech. This speech is less 
intelligible than that of normal speaker. By the reason, 
conventional speech recognition is not suitable for 
stroke patient. Therefore, improving the speech 
recognition approach must be considered, especially 
classification speech scheme. This paper proposes 
the command system design of speaker dependence 
for stroke patient with dysarthric speech using Wavelet 
Transforms and Fuzzy Logic. The six vowels (w, g, a, 
ww, gg and aa) were involved with two-type of the 
subjects ( C4 and C6). Results show that the 
proposed methods can be appropriately used for the 

stroke patient. The recognition rates achieve 97.2% 
and 87.0% in C6 and C4 stroke patients, respectively. 

: Speech Recognition, Dysarthria 
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