
  
������ �	�
��  

  

�� ��� ����� ������ �����  ������ ����  
  

 
 

�� �!:  

 ���� ����	
���� �� �����  ��	�	 �
����

�������  ���
�� ����
�� 

  
������ ��	
�:  

#�$� �%& ��! ���#  

  

���� ��	
�:  

�'�(� ��)�� ��*� +��,�  

  

  

  

����� � �����:  

 -�*.#���#/0�� �  

  

  

� ��,� 92  

   



 � 

 

-���3  

 �� ����� � ����� �����  !"#� ��$ �%& ��'���$( �� � �)��� *+!� ��#��!� ,�'-�  �.� �� ('/0 (

����	�� - *
� ����� ('���$ '��2� (%�.� �� ��/� ���+�  30 456 (��7	8� . �& �� ��!'/0 5�	
'/0:� -

(�� 66  ��88 ���� ('���$ �� (��!� ,=%�� �3!>�? �@
%� *�� ��*
� �	0�� �%A � . �
�'� �� ����� B!�

 �& ��!'/0 5�	
'/0 (����$ ����� ('���$ ,�'��2� "���C�
 �� (1366  ��1388   ���� �� ���� �F�

 "��� �!��?�'2�2���,�' '���$ (���� �� 56 �)��� ���!��� � ��!'/0 5�	
'/0 ��3#0 ���� (�� � �&�#� > G�H

��2� "��� ����� :"�!6 �� ,�'����'I .%J�� B��� �� ���/� �� K�"8� ( ��� �� ����� ('���$ L�	M� (

:��"�� :��� �
 �� �@.�)� ��%� ( �+!��� � ����� ( 6 ( 5 N�$ ���3��N �� � ��� �� GO�
 (
�'�� �� (

"!�'P ���"�� .��� ��:%�� �!��?�'2� Q!�%� ����� ('���$ (  �� �� B��� �� :��R	
� (.�@?�* ��%S �! 5

 � (��� Q�'� 4(���  ��� 4(����$ ... ��:��� �� 5�� L�	M� ����� (�� "��� . B!� �� ���! *
� (�'�

 ��/� �� ��� �� GO�
 ��� �
 �� :��R	
� �� T"���� �� �� ����� ('���$ (:��� ���%�>� ����� ( 4  ��0

�� � 5�#�	H ���'� B�0�� � ��%�7� �#7� �3#0 4C��	U� 'V$�"U ����+!��� B��W  (:��� �� ���'A (

56 ��  ���$ �� 4�	?�! '��2� X%)
 *U�+� � ,�'��2� "Y�� 'J� ��  �3�  ��� 5�%�� �� ���"�� ,�@.�)� "���

2��� '*?'P ��'8 �
�'� ��%� ����� ('���$ . 5�� ����� Z!�	��� "�� [=��  ��!'/0 5�	
'/0 ����� �����

 �&C�
 ��,�'��2� �@.�)� ��%� (  *
� �	0�� �
%+���� �%& ��"U �$ (7 � 56 *@
� �� ��	3� ��>

*
� :"0 �	
�$ . ��"U ('/0 ('���$ '�!� (%
 ��2 �*
� �	0�� ^)
 G!�>?� ��	3� ��>. � B��W�:�� �� (

5�	
'/0 �&�#��� �� "0� �>?!:"�  �
%+�� ,�'��2� '�  5%��'�H ����� ������%A �	0�� "�� .�'  Z!�	� _�
�

�����  ��� ��5�#�	H ���'� B�0��  �C��	U� 'V$�"U ��"@� 4H� +3 ��:"0 :��>?� (  (8��� '� C�
 �� �� (

1388 C�
 �� *#+� (��1366  �1379 �*
� :��� 5�.  ���� ���"�� ,�@.�)�>   ��%� (��aP'�-b� 5�>��

 ���� �� ����� ('���$ '��2� '� L�	M�5�'/� �� �3!�>� 4_�%� c���(��� B���4 d�>� �� �3!�>�:�� � ��

B�� (��'�+�5�'/� :e!%� ('/0 �  ...�
�'� "0 5�>�� � �� �/�6 '-�  5%��6T ��%�� N�(�  ��?�%� C�"� �

"!�'P �#
��� .  

 ����� ����: ����� ('���$ - (����$ ����� - ('���$ '��2� -  ��!'/0 5�	
'/0  

 
 
  



 c 

 

                                     �4� 567� ����,'�  

  

 8�9���...................... ��,'    �;<*�$� �;� =7& ��� ��� >�� �# ?���� 86)� �� /�� ��

  @�;)� 5�� -�� -#A��� �B .� ��� � >�� �# �� ���C�# �<*�$� �*#����# �� � 5�� 8�9���

5�� -��#�D E%�� ����F�. ���� >�� .� G�� ��� ��� >��     ��H;� ;� I);� /* J��� K�* .��&�

5�� -�<� �L���.  

��� �� ��M3 �� � ��M�� -C<��# �� @�'�� �4� >�� � �'� � �#� N F& ����.  

  

                      

       9<��# �D#� �O P� � P�:  

           

   QR�� 

 

 

 

 

 

 

 

 

 



 : 

 

        

        

� ������ ������ ������ �����::::        

��رم                                                                                                            ،��ر و ��� ��

ن و                                                                                                                                                                         �ن ��������،  

���ن درم                                                                                                                                                                                                                                                                                                                    �  .و $#�م "!� � �  دو



 � 

 

        

ر& +*�()'ر& +*�()'ر& +*�()'ر& '()�*+        

             �89 � ر7 ر6�& و و 5� �234 و �01/ ز-�,� ��د ر�:; �� � �� FGH� �BCDE و � �� دA@ ?<� =>�د  و-� یIJ� ر �L ن23BM س��8+*Oد Pد . ر�� ز Rن �Q د

�S �8+T و ر7 و روش BV�ت �� ر X�#Y2Z تو[\ و ]��ر �^_.  

�S ضab د�� � c �d�e �fg hijد &kR م�^lmر+I�د  � nopA rs و �qر د � ��د ر�t لv w �xدد �F+�� ryر � �#zOن +I�د ر�{| � �  &}

~���� ز درم �� �^���د ��} . mر{&  l^�م kR& ��^�س ��BO�ر (�<� � ر���� � ���ورت ��ی�ن �P ر � ���7 د� و  5�ر{ �� ����ن ���\و ز +I�د 

  .���@ (���~ vل ��23 ر درم

 &kR ب�ر�، �^�د �� ¡� n_h¢ مhi£� n¤¥�� زم hi¦®4�¬� و »رª�ن و دو+I� � ©�ن �^�ب I¨� &kR�ر  � ر§� دب و  ��^�س �¡ �د ¯

�B9 �fg &س {د�^�� ،�S� � �°ز���-�!Â� ،7� �qرت  ، زÀÁ¿ ¾½� ¼�ر، «° ~ºl�¹$���ab ، ·B¸ ،~ ر¶� �، �µ �BO´�³�،��^�س ±�²/  � �!" �S�#$ و

�S 23�� �-د�وژ7 ی�ر& د ÄÅÆÇ�م  � �� � ���#=.  

 ~º�È � ت�É�!� ر& و�Ê ËÌ \ÍÎ ن¥ �Ï�ÐÑ  مhi£� ن�ز��ز ( ÄÒÓÔÕÌ ر7و�Ö�� ¥و�×Ø رمز �Û ~ÜÝÞرد ¯<�v ،~ÙÚل ��23 ر د &.  

  

 



 � 

 

 

86)� 5��,(  

  

�� �!  ��A7  

1 - =
( U�� :@�F�� ����  .....................................................................................................................  1  

1-1 - ��"��  .............................................................................................................................................................................  2  

1-2 - ��5� ��f+� � ,��'� �����  ..................................................................................................................................  3  

1-3 - C�%
 ��( �����  .........................................................................................................................................................  4  

1-4 - T�"�� �����  ...............................................................................................................................................................  5  

1-5 - �'?�� ��( �����  .......................................................................................................................................................  5  

1-6- H���� �����  .............................................................................................................................................................  6  

1-6-1- Q���� �=�B  ........................................................................................................................................................  6  

1-6-2- Q���� 
��?�  ......................................................................................................................................................  8  

1-7 - 5�Pi�� �$�"(  ...........................................................................................................................................................  10  

1-89 -����� ���  .............................................................................................................................................................  12  

1-9 - ,F3� � ��"��!* ��( �����........................................................................................................................  12  

2- =
( P�# @�F�� ���#�  ..................................................................................................................  14  

2-1 - ��"��  ..........................................................................................................................................................................  15  

2-2 - ����,� �%/R��  .........................................................................................................................................................  15  

2-2 -1- '���$( ���B  ..................................................................................................................................................  15  

2-2 -2- ��'/0 � $����(  ........................................................................................................................................  17  

2-2 -3- �@
%� ?�>!3� ��'/0 � 2���' '���$( �����  ........................................................................................  18  



 X 

 

2-2 -4- K�>. ��P6� �� Q���� #&�@� �� '���$( ��( ��'
�B  ..........................................................................  19  

2-2 -5- 5�3� !��� '���$( ���B  .............................................................................................................................  20  

2-2 -6- '���$( ���B �	
���!  .................................................................................................................................  20  

2-2 -7- ��6!G ��'
�B �� �!5�'  .............................................................................................................................  21  

2-2 -8- '���$( � ���8�* ���B  .................................................................................................................................  22  

2-2 -9- ��� ��( '���$( ���B  ...............................................................................................................................  22  

2-2 -10 - ���!��� �����  ..............................................................................................................................................  23  

2-2 -11 - ����   ��%� '-%� '�  30 P�'( K�J� ��( '���$( �����  ............................................................  25  

2-2 -11 -1- -b��'  ��%� � 'Y��� �8���� '� K�J� '���$( ��  .......................................................................  25  

2-2 -11 -2- -b��'  ��%� � 'Y��� ���)� '� K�J� '���$( ��  .....................................................................  25  

2-2 -11 -3- -b��'  ��%� � 'Y��� ���	��� '� K�J� '���$( ��  ....................................................................  25  

2-2 -11 -4- -b��'  ��%� � 'Y��� ��7	8�( '� K�J� '���$( ��  ....................................................................  25  

2-2 -12 - k��%� � ,��'�� ��%�S� 2���' '���$( �� ��/H ��( �'3���( L�	M�.....................................26  

2-2 -13 - 2���' '���$( ���B :l'�� ��( ��% ?�>!3� � ���	���- ��7	8�(  ..............................................26  

2-2 -14 - 2���' '���$( ���B :,�'-� �!*+ ���)� � ���	���- ��7	8�(  .................................................  27  

2-2 -15 - ��� ��( ���!��� 5�%� i%.%$�!3� ���k �!*+  ................................................................................  28  

2-3 - ?'@�� �!:�P" �� � m��3� '���$( ���B  ............................................................................................................  29  

2-3 -1- �!:�P" �"����
� ���B �� '���$( ���B  ...............................................................................................  29  

2-3 -2- �!:�P" �'$��$ �'P�! �� '���$( ���B  ...................................................................................................  30  

2-3 -3- �!:�P" �@
%� �H!��" �� '���$( ���B  .....................................................................................................  30  

2-3 -4- �!:�P" :�?� ���	��� � $�R�* �P"��  ....................................................................................................  31  



 n 

 

2-4 - Q�� "��(  .................................................................................................................................................................  33  

3 - =
( P � :�D$���'6)� #� � -#���� �*  ................................................................................  34  

3-1 - ��"��  ..........................................................................................................................................................................  35  

3-2 - �!Pe� ��( ?�'2����! � ��"U 
�
�� ��)�� ��%� �@.�)�  .........................................................................  35  

3-3 - �!Pe� ��( #&�@�  ...................................................................................................................................................  39  

3-4 - ���B 
��0�  .............................................................................................................................................................  40  

3-5 - �!Pe� ��( �8����  ....................................................................................................................................................  41  

3-5 -1- ���� ,��'U  ..................................................................................................................................................  42  

3-5 -2- P"�����  ............................................................................................................................................................  43  

3-6- Q���� �6  .....................................................................................................................................................................  44  

3-6-1- �6 ��( �)
�..............................................................................................................................................  44  

3-6-2- Q���� �6 �!��'���  ........................................................................................................................................46  

3-7 - l�A  ............................................................................................................................................................................  47  

3-8 - G0%H P����  .............................................................................................................................................................  48  

3-9 - �Pe!��@.�)� ��%� :��"�� (��7	8� ����	�� (��...................................................................................49  

3-10 - H���� ���!M� ��)��  .........................................................................................................................................  49  

3-11 - ��"@� � C%�� @���*  .........................................................................................................................................  50  

3-12 - $'��m @���* '/0( � �	
���!....................................................................................................................  51  

3-13 - o$�'� @���*  ........................................................................................................................................................  52  

3-14 - ,'��/�  ...................................................................................................................................................................  53  

3-16- Q��("��............................................................................................................................................................55  



 ( 

 

4 - =
( �,3P  .....................................................................................................................................  56  

4-1 - ��"��  ..........................................................................................................................................................................  57  

4-2 - 2	����'( �����  .....................................................................................................................................................  57  

4-3 - 0�:% ��( ��6�'P( :��� ��  .....................................................................................................................................  58  

4-4 - ��� 
��0� �����  ...............................................................................................................................................  58  

4-4 -1- ��� ,�@.�)� ���M��	$ �(  ..........................................................................................................................  58  

4-4 -2- (���6 ���...................................................................................................................................................58  

4-4 -3- �3��N ��( GO�
 �� ��� �� �@.�)� ( 2���,�' '���$( ����� :��"�� ( ��%� �@.�)�  ........  59  

4-4 -4- ����,� H�G ����'H  ...................................................................................................................................60  

4-4 -5- �7��^ G�$�'H 'R+���(  ..........................................................................................................................60  

4-4 -5-1- �7��^ ���!'	�%!N  ...........................................................................................................................61  

4-4 -5-2-  ^��7��
"��...............................................................................................................................61  

4-4 -5- _F$ "��( ��7�!' � ��� ��( 56  ..........................................................................................................62  

4-4 -6- ��#& "��( �� ��� �3#0 #7��  .............................................................................................................65  

4-4 -7- ��#& "��( �� ��� SVM ��  �'$ RBF  .............................................................................................65  

4-4 -8- ��#& "��( �� ��� 'V$�"U C��	U� )MLC(  ......................................................................................  66  

4-5 - ��"��T%$��� "�!6'? '� (�................................................................................................................................66  

4-6- Q�� "��(:  .................................................................................................................................................................68  

5- =
( /9�� ��(�@�F�� �*  ..........................................................................................................  69  

5-1 - ��"��  ..........................................................................................................................................................................  70  

5-2 - ��� 'V$�"U ��	U� C)MLC (�� �@.�)� 2���,�' '���$( ����� 5�	
'/0 '/0!��  ...........................  71  

5-3 - ��� �3#0 #7�� )NNC (�� �@.�)� 2���,�' '���$( ����� 5�	
'/0 '/0!��  .................................76  



 l 

 

5-4 - ��� 0���B ���'� 	H��# 5)SVM (�� �@.�)� 2���,�' '���$( ����� 5�	
'/0 '/0!��  ................  81  

5-5 - T%$��� :'��O�� ���#�  ............................................................................................................................................86  

5-6- :'�O��T%$��� (��  .................................................................................................................................................  87  

5-6-1- �aP r!'���  .........................................................................................................................................................  90  

5-6-2- U�("U ,=��	  ...................................................................................................................................................  91  

5-6-3-  (��"!�H *.�U ,=��	U�)��@�C (  ..................................................................................................................  95  

5-7 - Q��("��  ..................................................................................................................................................................  97  

6 - =
( /<� :��#,�<�� � Z��� ����� [��\�( ���.��  ...............................................................  98  

6 -1- 5%��6 �'?�,�  ..........................................................................................................................................................  99  

6 -1-1- �'?�� !o3 :  ...................................................................................................................................................  99  

6 -1-2- �'?�� K�� :  .................................................................................................................................................  101  

6 -1-3- �'?�� K%
 :  ................................................................................................................................................  108  

6 -1-4- �'?�� K��/S :  ............................................................................................................................................  111  

6 -2- 	���O P�'(  .............................................................................................................................................................  112  

6 -3- H�,���/�  ...............................................................................................................................................................  113  

^%���:  ..................................................................................................................................................  115  

5� ��*:  ............................................................................................................................................  123 


%�H *)�.L (- ����
'H  ........................................................................................................................................  123  

 

 

 



 C 

 

U��% 5��,( *  

U��% �� �!  

  

A7��  

 C�"�3 -1 .�!'/0 5�	
'/0 �
��
 ,���+�� � C�
 ��1390  

 C�"�3 -2 .�Pe!���!'/0 N�	H%��
 :��	+!� �� ��!'/0 5�	
'/0 �!��� (��)75 -85(                                   

 C�"�3 -3 .:�� m+U'� ��!'/0 N�	H%��
 :��	+!� (%� Q��:1389  

 C�"�3 -4 .��	+!� ����8� (��'	����H ��!'/0 N�	H%��
 :)1390(  

 C�"�3 -5 . C�
 �� 5�	
'/0 (����$ ����� *U�+�1386  

 C�"�3 -6 .C�
 �& (����$ ����� *U�+� (��1365 -1385  

 C�"�3 -7 .��!'/0 5�	
'/0 �!�	
�� � ('/0 *�@�� *#+�  C�
 ��90  

 C�"�3 -8 . � ('/0 N�3R� �� ��!'/0 5�	
'/0 � 5�'/� 5�	
� *�@�� o$�'�

���
�� �!�	
 C1385  

 C�"�3 -9.  � ('/0 N�3R� �� ��!'/0 5�	
'/0 � 5�'/� 5�	
� *�@�� o$�'�

�
�� �!�	
�� C1390  

 C�"�4 -1. :��%��� '!��7� ,�7M� � :��R	
� ��%� (� ������  

 C�"�5 -1 . B�� �� :"0 �#
��� ,�'��2� G!���C�
 �� (1987  ��2000  �� (�F��

 ���MLC  

 C�"�5 -2 .G!���  B�� �� :"0 �#
��� ,�'��2�C�
 �� (1987  ��2009  �� (�F��

 ���MLC  

 C�"�5 -3 .C�
 B�� �� :"0 �#
��� ,�'��2� G!���  (��1987  ��2000  �� (�F��

��� NNC  

 C�"�5 -4 .C�
 B�� �� :"0 �#
��� ,�'��2� G!���  (��1987  ��2009 ��� �� (�F��   

NNC  

     C�"�5 -5. ,�'��2� G!��� C�
 B�� �� :"0 �#
���  (��1987  ��2000  �� (�F��

36  

42  

43  

44  

48  

49  

52  

  

52  

  

53  

60  

  

75  

  

75  

  

80  

  

80  

  



 K 

 

��� SVM  

 C�"�6-5 . (�/.�
 B�� �� :"0 �#
��� ,�'��2� G!���1987  ��2009 (�F�� 

SVM  

 C�"�5 -7 .T%$��� :"0 ("�� ��#& '!��7� �� ,=�U s��  

 C�"�5 -8 . r!'���F ),=�U '��2� �����'?(  

 C�"�5 -9 . r!'���P )�aP r!'���(  

� C�"5 -10 . ��U'� ��aP r!'���1 T%$��� :'�O��  

 C�"�5 -11  ��U'� ��aP r!'���2 T%$��� :'�O��  

 C�"�5 -12 . ��U'� ��aP r!'���3 T%$��� :'�O��  

 C�"�5 -13 . ��U'� ��aP r!'���8 T%$��� :'�O��  

 C�"�5 -14 . ��U'� ��aP r!'���40 T%$��� :'�O��  

 C�"�5 -15 . *.�U �� C��	U� ��"��(��"!�H4  ����� ('���$ T%$��� :'�O�� ,=�U

��!'/0 5�	
'/0  

 C�"�6-1 . �� :"�6 *
"� '!����3 �� � �+!��� �� �@.�)� ��%� :��"�� ����� ('���$ (�'�

 C�
 '!��7�1987  �2000  

 C�"�6-2 . �� :"�6 *
"� '!����3 �� � �+!��� �� �@.�)� ��%� :��"�� ����� ('���$ (�'�

C�
 '!��7� 1987  �2009  

 C�"�6-3 . ����� *U�+�4 ��#& ��Y� ('���$:"0 ("��  

  

 C�"�6-4 .K��  20 _�
�'� 5�!%�M
�H Q!�%�  

 C�"�6-5. "�6�� 5�>�� _�
�'� 5�!%�M
�H Q!�%�  

 C�"�6-6 .(����$ ����� ��'? ��'? 5�>�� _�
�'� 5�!%�M
�H Q!�%�  

 C�"�6-7 . P �� t
�H _�
�'� 5�!%�M
�H Q!�%��!% :('���$ 4��0 'J� �� �� (����$ (��

('���$ '!�
 ��  !"#� ')A �� :��"�� �S �� ��0 ��)��u���� ��'8 ��.  

 C�"�6-8. .����'� K�J� ���!��� _�
�'� 5�!%�M
�H Q!�%� ��)�� �� B��� ('���$ (>!�  

85  

  

85  

86  

89  

90  

92  

92  

93  

93  

93  

  

96  

  

99  

  

          99  

100  

  

101  

102  

102  

  

103  

103  



 5 

 

  

    C�"�6 -9 . ��� ('���$ :"�!6 (�'� �/�6 o��7� _�
�'� 5�!%�M
�H Q!�%�(����$ B  

 

      C�"�6-10 .�H B
 �)���
(����$ ����� ��'? �� 5�!%�M  5%��6 �� :��R	
� ��

��?�%� C��"� 

  

 C�"�6-11. . �)�����%
 �H
(����$ ����� ��'? �� 5�!%�M  5%��6 �� :��R	
� ��

��?�%� C��"�  

 C�"�6-12 .�H ��%
 �)���
 �� 5�!%�M:"�!6 (�'� �/�6 o��7� (����$ � �� :��R	
� �

��?�%� C��"� 5%��6  

 C�"�6-13 . �)���B
 �H
 �� 5�!%�M*�.�@? :"�!6 (�'� �/�6 o��7� (����$  

 C�"�6-14 . (�'� (����$ B��� ��'? 5�>�� �� 5�!%�M
�H ��%��A (�v�� ��"@� �)���

('���$(����$'�w (��  

 C�"�6-15  .��7� �� 5�!%�M
�H ��%��A (�v�� ��"@� �)��� *�.�@? :"�!6 (�'� �/�6 o

(����$  

 C�"�6-16 . ��  Y�U Z!�	� 5%��6T ��%�� N�(� B��@� (�'�  ��  ��%� �� N! '� G��

B��� ('���$ '��2� (����$  

 C�"�6-3 . �� 5�	
'/0 ����� *U�+�4 C�
 �� :"0 ("�� ��#& _F$ ��%� (��

 �@.�)�)��	3�(  

  

  

  

  

  

  

  

104  

  

  

104  

  

  

104  

  

105  

106  

  

106  

  

107  

  

108  

  

111  

  

  



 _ 

 

=�� 5��,(*  

         

  

  301 -1 .����� K�O�� "�!�'?  

  302 -1 .��2� "��� ��%/R� C"� '� � (����$ ����� ('���$��!'/0 5�	
'/0 ,�w�  

  303 -1 .�@.�)� ��%� ��)�� �!��?�'2� *�@8%� ���  

  303 -2 . *�@8%� ������	
� �@.�)� ��%� ��)��  

  303 -3 .C�
 �� ��!'/0 5�	
'/0 *�@�� (��1365  ��1385  

  303 -4 .��!'/0 5�	
'/0 �!�	
�� � ('/0 *�@�� *#+�  

  304 -1 .2� ���� G�H �
��0 ��� ���%������� ('���$ ,�'��  

  304 -2 .5����P �R�& ���%��  

  304 -3 .�.��	�� K�'P�!� �� �.�V�  

  305 -1 . C�
 (�'� C��	U� 'V$�"U ��� (�'� :"�6 *
"� :"0 ("�� ��#& '!%7�

1366  

  305 -2 . C�
 (�'� C��	U� 'V$�"U ��� (�'� :"�6 *
"� :"0 ("�� ��#& '!%7�

1379  

  305 -3 ."�� ��#& '!%7� C�
 (�'� C��	U� 'V$�"U ��� (�'� :"�6 *
"� :"0 (

1388  

  305 -4.  ��� (�'� :"�6 *
"� :"0 ("��NNC �#7� �3#0  C�
 (�'�1366  

  305 -5 . ��� (�'� :"�6 *
"� :"0 ("��NNC �#7� �3#0  C�
 (�'�1379  

  305 -6 . ��� (�'� :"�6 *
"� :"0 ("��NNC �#7� �3#0  C�
 (�'�1388  

  305 -7.  ��� (�'� :"�6 *
"� :"0 ("�� ��#& '! %7�SVM_RBF  C�
 (�'�1366  

  305 -8 . ��� (�'� :"�6 *
"� :"0 ("�� ��#& '!%7�SVM_RBF  C�
 (�'�1379  

  305 -9 . ��� (�'� :"�6 *
"� :"0 ("�� ��#& '!%7�SVM_RBF  C�
 (�'�1388  

  305 -10 .("�� ��#& ��  Y�U �O�	�  C�
 ��1366  

  305 -11 .("�� ��#& ��  Y�U �O�	�  C�
 ��1379  

  305 -12 .("�� ��#& ��  Y�U �O�	�  C�
 ��1388  

  305 -13 . :'�O�� (��"!�H *.�U ���%��T%$��� � "@� � ��U'�8  

13  

30  

37  

38  

51  

52  

63  

64  

67  

  

72  

  

73  

  

74  

77  

78  

79  

82  

83  

84  

88  

88  

89  

94  



 x 

 

 

 
 

  306-1 . �	?�! ('���$ '��2� (����$ ����� �P"�$�'H ��� C�
��88 13 *#+� 

 �� C�
1366  

  306-2 .(����$ ����� ���  o!'U �� Q8�� �	?�! ('���$ '��2�1000 '	�( 

C�
 �& �&�#��� (�/�����( 66  ��1388  

  

  

  

  

  

100  

  

110  

  

  



 
 

1 

 

    

  

  

  

  

1- U�� =
(  

  

                  @�F�� ����  

  

  

  

    



 
 

2 

 

 

1 -1 - ���F�  

 n�#��� � ��%�5�+�� ��  ����8��* ��  ���"��!* ��B��� ( 4 '� B��� (�� '� 5�+�� �%/y *�"8 ���� ��'P .

�U B!� �� C 5%��$ n�#��� B!� �� �0�� �R�� (��"���H �$ *
� ����� �� n%�'� z%7A B!� �� :�'	+P  ��@�

 ��Y�
�'�� ��*
� �	?'P ��'8 ��%� ��%� 4���3� ( . ,�'-� �$ ������ Q8�� ��.�@?�* �����+�� (  �

��'O� ��"�6 �%�� �� �@�#& Q���� (�� '� �)��� ,�'&�M� � ������� *�� �� 56 �� �0�� ��%P�� ( 4 B!�

 "0  !"#� �!��?�'2� ��Y� ,��%�%� �� �3! �� G�H �� G�� x%�%�)r�.%
�!'�1464:1388 .(  

 �� �3!GM� ���� (����$ GM� 4�@��� '� �� (��7	8� o/� ( �� 56 �� C%�� �$ "0�� G!�>?� �� 'O

�@
%� ��$ �%& �� � "�.%� �� �!�	
�� (  T�"�� m+$ (�'� ('	+� 5�%�� �� (����$ GM� "0� 4��'P

�� ��"��8 (��'� � o/� ('�� 4�@
%� C�U �� (���%$ �� �@
%� � 4�%0 � GM� 4"�6�� o$ (���%$

GM� '!�
 �� (%8 (��"�%�H � �P�'	+P  �.� �� (����$ �� (��7	8� (��  "0� l'�� �%�%� 5�%��

  �� (��7	8��� ���!"�!� (%
 �� 4 ' �� '	�� C�2	0� �� B!%� (����$��"U��? ( B � :"0 :�'�� (��6

:��/� � ,��"A ��'�  C�2	0� ��O!� �� o��	+� '�w  30 �� "��� B!� 4���� C�#�� �� ����� �� �� ('	�� (��

� (����$ GM� m��'� B!� �� "0 "��%A 'O�� �%& �� � ,����Y � '	�� "�.%� �!'& �� o��	+� �%& �

 ,��"A (�'� ����� G!�>?� �!'& �� o��	+�'�w � N�$ (��7	8� "0� �� 4�!�	
�� Q��%� �� �	@�Y (��=�$

*Y'? ��A m�%� �O�	� �� � :�%�� �� "!"� ��20 (��  �%0)4'#O��32:1387 .(  

 ,��R� � �)��� k!�'0 �� x%��56 ��  ��)���� ����� '�!� ��)�� �� ( " �
��0 B��� 4����8� ,��Y%7A

 �� ,��R� {��� ����P G0%H � �6 Q���� 4l�A 4�?�'P%H%� �5�%� �� �&��� �)��� (�� �%0 . �� :��R	
�

 B	?'P 'J� �� 5�"� B���,��R� �� � N!i%.%$� (+��	H�  ��  �#8 �� ��%P�� (��"���H {��� �)��� (

!�� 5����� 4G!�
'? �P�%.6 4����B ��  *+!� k��� m!'M� ��� �%0  |'@� �� �� �@�#& Q���� *!�/� �� �$

�@
%� �� ���! *
� �� �� k��� � :��� ��'8 "!"/�  ��� ��"!�H (�� ���
 . 5��� m
��� K"� �� �0�� k!�'0 B!�

5�%� ��*
� ��)�� N! �� ����� ('���$ x%� � �)��� ( .
���� *!'!"� m��'� B!� �� � *��� �� (

'�!� (%
 �� (���'� :'/� m
����� 4 o��'? �� B���'
 �� :��R	
� � Q���� G��$ ��
 ������� "��$ . G!�>?�

 �� �@�
� ^)
 B	?� B�� �� 4d�>� (��'/0 �� �6 � �%� �P�%.6 4 �
 ��� ���!�� �� "0� 4  4��'/0 (

                                                      
1 - Briassoulis 



 
 

3 

 

:�'	+P �!�� 5����� 4���� G!�>?� � ����>	$ 5"0 �$�'	� �� *
���� :��R	
� Z!�	� ���� �� �!�aw ��%� ,�

��� B 'O�� *+!� k��� Q���� m!'M� � '�? �� *!�/� �� �$ *
��� ��'P )4���O0 '��/�51:1364 .( ��

 B������ *#+� �$ (�%& �� ���� ('	�� *�
�+U � *���� 4x%�%� B!� 5�'!� z�A �!�v? k!�'0  �.�

 5�/� �� ����� �����31  � "Y�� (����$ �����36 *
� "Y��. . B!� �.�*#+� ��  m��'� �� �� �%$ ��

5/7  �11  k�? (����$ �����  $ �� � *
� "Y��6  �! ��	3� 5%����6/3 B��� �� �%$ *U�+� "Y��  (��

 � ��6~�� �� ��  �3�  "���) 4����'�4:1388 .(  

1 -2 - @�F�� ����\ � ��_M� ���  

�@? ����� �$ *
� ���3� B��� ��$ B!� (�'� K�= ��%� Q#�� � :"0 K�O�� 56 (�� '� 5�+�� (�� *�.

�%0 �� �%+�� . Q���� B!� �� 5�+�� :��R	
�»B��� ('���$ « 'J� ��%� T�"�� �� �	+� �$ �%0 �� :"����

 ��%� (��6'? � c�'M	
� 4^!'R� 4:��H'
 B��b� 4�aw "�.%� 5%W��� ...�	+!� ,��Y%7A >�� � - B��� �3!>�? 

"�� �� �!��� �� ����R	� *�@�� .�'�P ��  30 "���'�� ( �R.�� �� '�-b� *�� B��� ('���$ �� B!� �� : C��

�)��� *+!� (�� "�!6'? � �� �Pe!� K�� � 5�+�� (�� ���� . ��� �8�� *��- �%? (�� �R.�� B!� �� N! ���

���� '��2� �P"�� �� :"0 ��O!� ,�'��2� �� m
��	� �3�� 4"����"��� �� * . � "���%
 ,�'-� :�P ,�'��2� B!�

 ��'� b�� 4:"��$ 5�'�� ,�'-� B!� �)
�� �� �$���� �H �� (� �JUF�  ��8 ��#��!� ,�'�-b� ���%� �� (� :��H ��

"�%0 �� �%+�� ���+�� Q��%� G!�
6 � :�?� 5�>�� '� ���'#�  ��8 '�w ��-6 . �	+� B��� ('���$ '��2� oOU

�� :��� ��*
� ,��R	� �
�'� ��%� �!��?�'2� ��)�� � ��� . �� B��� ('���$ ,�'��2� (%�.� �� �
�
� ���'��

*
� ���>? �� �� ��  ��� (��+$�H >�� � ����� (�� B���  !"#� "�!�'? . ��  ��� � ����� B���  !"#�

����	�� � �)��� *+!� ��#��!� ,�'-�  �.� �� ('/0 (�� ('���$-���+� (��7	8�  �� ('�!� o/�  30 456

*
� B��� ('���$ '��2� (%�.�.  

 *
� k#�'� � ��Y� G
'H ��  ��0 B��� ('���$  ����» ('���$ '��2� {��� �!�� l'�� �  �� �S

�%0 �� B���«  � :» B��� ('���$ '��2� ,�'-�)����	�� � �)��� *+!� -(��7	8� (u*+�S«.  

����'� ('�P */� 4'�A� ��� "�S 5�'!� ��  C%�� � '��2� C�#�� �� 4('/0 � �	@�Y �'3!�� ��M�� � ��

 ��'/0 �� ����"A � (��7	8� (����� '!� � Q���� "!"0 >$'�� � 4���/� ��7	8� K�J� ��) '/�F$ �� :e!� ��

5�'/�(� �%$ n��� �78� �� *�@�� Q!'
 ,'��/� �� 'O�� 4 � '/�F$ B!� (%
)�%$ ('/0 m)8 ( (�'�

���6 *
"�� :�?� 4,���3�� �� (����%A'� 4'	/� "�6�� �  20 5 ...*
� :"0 . '/�F$ *�@�� �$ (�%& ��



 
 

4 

 

 ��"U �� 5�'/�5/3  C�
 �� 'R� 5%����1345  ��"U ��8/3  C�
 �� 'R� 5%����1375  ��"U �10  'R� 5%����

 C�
 ��1385 *
� :"�
� .� �
'	
� � 5�'/� �� B3+� � B��� ���'P B!� '� :�F� T�'&� �U�%� 5�
6 [�	#+

 �� �  �U � �&�#��� �3#0 �'	+P '-� �� 456 ��� 45%��'�H �U�%� (%
 �� �� "�6�� o$ � '��? '��/� *�@ 

 '�w � ��%3+� (����
 � *A�
 (�'� �� (����$ ����� �� (��!� 5�>�� � :�'$ �a� 5�'/� '/�F$

*
� :�'$  !"#� ��%3+� .� ���P��$ 4������%A G��...4  � Q!'
 ,'��/� {��� 4'/�F$ ��%��'�H �U�%�

%��'�H �� :e!� �� �/�6 �� (���+� �� *�@�� "!"0 o$�'� 5*
� :"0 ��!'/0 5�	
'/0 . �	�@�� ,=%��

*
� :�%� =�� ���+� ��!'/0 ��U�� . C�
 �� 5�	
'/0 B!� *�@�� ��"@� �$ (�%& ��1365 4142508  'R�

 C�
 �� �$ *
� :�%�1375 ) :���10 .�
�(  ��"U ��388937  C�
 �� � 'R�1389 ) :���24 .�
�(  ��

 ��"U570311 *
� :"�
�.  

 ���� �� (�� B��� �RU */� �� (����$ � '/0 �@
%� (�'� �� B��� *����8 *+!�� �� ����� B!� ��

�'�P ��'8 �@.�)� ��%� (����$ .*�� ����� ('���$ (�� "U�� �$ *RP 5�%	��  $ ��  (����"!�� '�-b�

 �%M	
� :��%�� d�>� (��'/0 T�'&� �� :e!%� (��7	8� � ����	��  !�+� 4���+�� (���'3��� 4�@�#&

"�%0 �� '��2� . �! �	@�Y 4(��O� 4��%3+� �� o�� :"0 �	A�
 ����� �� 5%P��%P ����� 4,�'��2� B!� ��

�� ��� '!�� ,�%7� ���%� �A'� �� � :"0  !"#� �/��� �3#0 �%0 .  

*
� (>!� ����'� � *!'!"� �� �
�
� (�� ���� �� �3! ,�'��2� B	A�
 ��306 . ,�'��2� ��� B!�'����

 ��� �� GO�
 ����� "�S '!��7� _�
� '� 5�%� �� 4"0�� �� ,�'��2� (��
��306 "�!6'? �O�	� �$ �� ('���$

�'$ ��/�.  

� *�'
 �� �$ �!�� "U�� �'� 5���6 �� ��� �� (�'� ��%� �!�� N��3� � ��>�� "0�� �� '��2� C�U �

 (�� ��� ,�%7� 56 Z!�	� �� :�%� :��%$ 5��� ,"� �� �� :��� *#- � (��6 Q�� �� ���8 �$ "0�� �� ����

"�'�P ��'8 _'	
� �� ��%�%� . (i%.%�3� �'���$ �� :��'��RS  �� 5�'�� � ����	
�  ��8 ����F&� Q#�� N!

G0%H �� �?'Y/���$��'P �� o��'? B��� (' . �� (� :��%��� '!��7� �� :"0 (��6 Q�� ,��F&�GIS  K���/�

"�'�P �� ��'8  ���� � �!>O� ��%� � .,��F&� �'���$ �� �0�� (��7	8� �!���$ :�F@� RS  �� �� "��%� ��

����� �� ����F&� *�R�$ 5�'� =�� �� o��	+� '�w � �� ��!>� G��$ �� o��	+� ,�%Y  �� 45���� 4Q�
� (�

���aP '�-b� '	�� 5����&� *����8 � ,���>� .�� �� GO�
 N��3� *����8 �� :��R	
� �� ����� B!� �� �

 ����� G��$ 5�>�� B��M� �%J�� �� 5�'/� �'w �%�� �� Q8�� 4��!'/0 5�	
'/0 5%��'�H ('���$ ,�'��2�



 
 

5 

 

O� ^)
 G!�>?� � ��U�� B!� �w�� � (����$/0 ��%�C�
 B�� ����� :��� �� (' (��1366  ��1388 

)1987  ��2009 (*?'P "��%A ��'8 �
�'� ��%�.  

1 -3 - U� � *@�F�� �  

 �U�')� {U�#� �� ��%� ���� 5�%� :��"�� �� 4,�'��2� B!� '-� �� �*RP  5%P��%P ����� �@.�)� ��%� (

 �3#0 �! �	@�Y 4(��O� 4��%3+� �� o�� :"0 �	A�
 ����� ��:�� ��  ,�%Y �� ���%� �A'� �� � :"0  !"#�

�� ��� '!�� �%0 .G
'H ����� B!� �� �� X'&  ��8 '!� (��  "�0�� :  

- ��� �� ����� � ,�w�� m!'M� �!6 : �����23  �.�
) C�
1366  ��1388 ( ����%A'� (� :"�!�>? "��� ��

u*
� :�%�  

- u*
� (>�S �S ,�'��2� B!� ��Y�  ��  

- ��$ '��2� "��� G!�'P ('���$ x%� K�"$ �� 4�
�'� ��%� :��� �� ��!'/0 ��%��'�H ^)
 �� ����� ('�

u*
� �	0�� ('	��  

- ����'-� �S 4�
�'� ��%� "��� ����  '� �� '��2� ��!'/0 5�	
'/0 ,�w�� � (����$ ����� ('���$

u*0�� "��%A 

1 -4 - @�F�� `��*�  

1- �� �w�� � (����$ ����� ('���$ '��2� ���� G�H  :"�!6 ��!'/0 5�	
'/0 �%R� :�%U �'	+P�. 

2- ��!'/0 5�	
'/0 (� ��)�� � ('/0 ��6 (�� *
��
 � �� ����'� (�'� �!����3��� ��/��H. 

 
1 -5- \�(�� *@�F�� �  

1 - *?�� �� (����$ �����  !"#�  ��!'/0 5�	
'/0 �� ����	�%3
 �	?�! "!"� '�A� C�
 :� ��

*
�.  

2  - � ('���$ '��2� 4Q!'+��� �Pe!� �� �@��� ��!'/0 5�	
'/0 �� ����(  5�����$ (�'?) 4B


��%��A ��'?� ��"@� 4,F�7�� 4.(."0�� �� 5�'/� '/�F$ �� �3!�>� 4B��� *��8 4.  

>!� ,���'?  K�� ���'? :  

1. *
� '-%� ��!'/0 (����$ ����� G��$ '� 5�����$ (�'? �Pe!�. 

2. �� � ��!'/0 �� B��� *��8 (�%@Y '�
*
� '-%� (����$ ����� G��$ '� ��%U (���	
. 


