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  دکتر سیدعلی سیدصالحی:  نام و نام خانوادگی استاد راهنما 

 بازشناسی مقاوم ارقام دست نوشتار مجزاي انگلیسیاستفاده از نورون هاي بازگشتی آشوب گونه در : عنوان به فارسی 

 Robust Recognition of Separate English Handwritten Digits by Chaotic Neural network :عنوان به انگلیسی  
 

  *         سعه اي                نظريبینیادي            تو            *   کاربردي                                               :نوع پروژه

  
  6:  تعداد واحد          8/12/84                 :          تاریخ خاتمه  26/10/85              :تاریخ شروع 

  
 : سازمان تأمین کننده اعتبار 

  
  

  :  واژه هاي کلید به فارسی 
 ب گونه،  شبکه عصبی بازگشتی، نظریه انتخاب طبیعی، دست نوشتارشبکه عصبی آشوب گونه، فضاي حالت، عدم تقاطع مسیر آشو

 
  
  

   :واژه هاي کلیدي به انگلیسی 
 

Chaotic Neural Network, State Space, Chaotic Trajectory, Recurrent neural network, Natural Selection Theory, 
handwritten. 

  
  



 

  
  
  

  تقدیم به        
            

  مو مادر مهربان    پدر                 
  

  . مظهر لطف خداوند هستندکه                                                  
 



  
  
  

 ...             )255(.  
  
  

                    

 .                :  

                  

                  

          .       

              . 

                 

               .    

                   

                  

.  

  
 



   

    
  

              
   .               

                 
   .             

          .     
   .              .

            .       
              .    

                
   .            

NDRAM )     (40 %     80 % .  
               

    4/91 % 5/94 % .         
                 

   .               
 .           9/96 %   

             .  
  

  :             
      

  
  

  
  
  
  
  



   

   
  

  

  

............................................................................................................................ 

................................................................................................ 

.............................................................................. 

.................................................................... 

................................................................................................. 

..................................................................................................................... 

  
  

    

.......................................................................................................................... 

 ............................................................................................ 

 ........................................................................... 

.................................................................................................................. 

      ...................................................... 

................................................................................ 

..................................................................................................... 

........................................................................................................ 

.................................................................................................................... 
  

   
      

.......................................................................................................................... 

 ...................... 

............................ 

3-3 -1-        ...................................................... 

-      ....................................................................................... 



   

-     ...................................................................................... 

3-3 -2-      ............................................................................... 

........................................................ 

3-4 -1-      )  (       ..... 

3-4 -2-             ) (...................... 

-       ................................................................... 

-      :............................................................................... 

 -   ............................................................................................................. 

-    .................................................................................................. 

.................................................................................................................... 
  

   
            

  
.......................................................................................................................... 

.............................................................................................................. 

................................................................................... 

.............................................................................................. 

........................................................................................................................ 

............................................................................................................. 

............................................................................................................... 
  

   
            

NDRAM      

.......................................................................................................................... 

NDRAM............................................................................................. 

.................................................................................................. 

5-3 -1-   ...................................................................................................... 

5-3 -2-         ........................................................... 

........................................................................................................... 

............................................................................................................. 



   

............................................................................................................. 

................................................................................................................... 
  

   
           

       

.......................................................................................................................... 

............................................................................................... 

................................................................................. 

....................................................................................... 

................................................................................................................. 

............................................................................................................. 

......................................................................................................... 
  

   
            

     

.......................................................................................................................... 

........................................................................ 

7-2 -1-   ............................................................................................... 

7-2 -2-    ............................................................................................. 

7-2 -3-        ..................................................................... 

7-2 -4-   ................................................................................................... 

............................................................................................................. 

7-3 -1-          .............................................. 

.................................................................................................................... 
  

   
       

........................................................................................................... 

................................................................Error! Bookmark not defined.  



   

    
  

 2-1 -        )(  Lorenz)  (Rasler   .................13 

2-2 -                      
...................................................................................................................................14 

2-3 -      xxT      xxC cos...........................................................16 

2-4 -     .............................................................................................17 

2-5 --    –   -       ........18 

2-6 --         -      
...............................................................................................................................18 

2-7  -          2.9<A<4.......................................................19 

2-8 -           A      
  B..................................................................................................................20 

2-9 -           nA     ..........................20 

 3-1 -     )(tz),(ty ),(tx)(tw       
HR  )1 (         w)y, (x, z), y, (x,  w)z, (x,]6.[...................26 

 3-2 -   (a)        
          )  (  .

(b)                    
....................................................................................................................................27 

 3-3 -                      
        ......................................................................27 

 3-4 -   ...................................................................................................28 

3-5 -       .........................................................................29 

3-6 -         )6(.......................................................29 

3-7 -         Rw  Iw       Rw  Iw   
        .           

       ...............................................................................30 

3-8 -   pi Az )(    i      v=4   .............32 

3-9 -      .............................................................................34 

 4-1 -    pi Az )(     i          
ci Az )(      i      ...........................................41 

5-1 -    NDRAM...........................................................................................49 

5-2 -    f  4.0.............................................................................50 



   

5-3 -           A...............................................51 

5-4 -       )4 (  1 (1i 2 (5.0i   .  
     i   x   .................................................................52 

5-5 -          40 %      ......................54 

5-6 -         NDRAM     ...................56 

6-1 -           A.................................................60 

6-2 -   )(Tkx           1 2 3=T..................61 

6-3 -   )     (             
.........................................................................................................................................62 

6-4 -      )1 (           )2 (
          .................................................................64 

6-5 -        ...............................................................67 

6-6 -        .................................................................68 

6-7 -       0, X....................................................................69 

6-8 -        .......................................................................69 

 6-9          A  B     .      
 .....................................................................................................................69 

7-1 -        10-50-120-256  ......................................74 

7-2 -               .........................75 

7-3 -             :      
.................................................................................................................................77 

7-4 -   a=tansig(n).............................................................................................78 

7-5 -                 USPS............78 

7-6 -          4  .....................................79 

7-7 -                  
 ................................................................................................................................79 

7-8 -           9 ...................................80 

7-9                 15 .
.........................................................................................................................................81 

7-10- -      -     ............................82 

7-11-         ]25 [           
        .-       -      

.............................................................................................................................83 



   

8-1 -    -         5     
   -    .....................................................................88 

  
  

   
  
 4-1 -        .........................................................44 

 6-1 -            ........................................65 

 6-2 -            ]25 [   ..................66 

 7-1 -       4649        2 . 
   44/91  .......................................................................................81 

 7-2-       4649        3.1 
 .    44/91  ...................................................................82 



  
  
  
  
 
 
 
 
  
  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  



  -                                                                                                                                                              

 

  
  

  
  
  
  
  
  
  

 

 

 

 

                                    
                                     

     .                     .       
                                      

                                     
 .                                

         .                              
     .                                 

                                    
                 .                  

                 .  
 
  



  -                                                                                                                                                              

 

                                     
                           .            

1
EEG       . EEG                 

     .                 
                                  

     .                           
       .                           

    EEG              
   .                    

                             
               ]1 2.[   

1-1                    EEG             
                      4           .      

            2                         .
 1-1   EEG                 

        EEG                
         ]1 .[  

  

                        
                                       .

                       .       
Squid                                  

          ]3[.) 1-2(                    
                    )             ( 

]3[.  

                                                 
1 Electroencephalogram 
2 Trajectory  



  -                                                                                                                                                              

 

  
  

 
1 -1-   (        EEG       

           4   .         
             .  ( EEG      

    ]1.[  
.  

 
1 -2-    Squid             

        ].3[  
 

  1-3          Hodgkin_Huxley                  
 .             )n (           ) T C (  
 .  
  



  -                                                                                                                                                              

 

 
 1-3-     Hodgkin_Huxley         ].4[  

  

                              
       .                             

       .              
                           

         .                          
                               .   

                        
                   .               

                                        
         !                          

              ]3.[  
       )     (        

   .                         
                                     

             
  



  -                                                                                                                                                              

 

                                      
 .                        

                                   
             .                         

                               
        .                            

                                      
                     .                

       .                      .    
                                         

                                   
        ]5.[ 

  

 
 )1-3 (       

  

 

                                
                       .            

                                
                       .            ]6 [

              Hodgkin_Huxley                      
       .               



  -                                                                                                                                                              

 

           .                          
           .  

                                        
                                     

       .                            
                                    

               .        ]7 [          
                                
  .   ]8 [             

                     .           
                 .                  

                  .       
          .  

                                   
             .                         

     .                ]9 [             
        .  

                  .      
                                   . 

                                     
                         .   

          . 

                       .         
                                      

                .         
                       

 :                                  
                                      

                             



  -                                                                                                                                                              

 

                                        
                          

                     .            
                                     

          .                      .
                                      

             .                    
               .                           

NDRAM
1                 .             

                                 . 
                                 

       .                         
                         .    

                                  
                        
 .  

  

                                                 
1 Nonlinear Dynamic Recurrent Associative Memory  


