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 pi12� :3
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 �
)4 @��D ���  ��i4 �  �#/

�!  /�+13
 @��D �
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 MATLAB 7   a�54 Neural Networks Toolbox 

) \_2.01/4 ( �MP� ��� �8M! �4�#��
 � �S
)O �
)4

3
 k�1_� ��5P��!  /�+1 .  

K�� ���S)� E#
 �/ @��D �MP� \8M! ���  �4  �#/

 /
/ ����� \��3�  ����4�#��
  /
/ �
 pi12� ��  ���

D@��  /�� :3
'��D :;)� �
)h . E1;�# �
)4

�8M! 01#�9�
 V�� �4 X3�5� ����,� �4 �
  ���

	�,4)� E�9.��� ��LW ���,� �
 ��!��D4   /�+13
  �!

)k12#)�5 �1998(:  

                                                 
1- Train  
2- Test 
3- Demuth et al. 
4- Mean Square Error 
5- Heristev 

'D �/ ���MSE  \�S)� �/ 	�,4)� E�9.��� ��LW

 �@��DipS  '�). �/ �8M! ���)Wi �9�
 � a
p �a


ipT  '�). �/ x�� ���)Wi �9�
 � a
p �a
pn 

���9�
 /
�,�on �'�). /
�,  ����)W \#G ��� N 

 � ���)W ��6.�). /
�,�M  �!��D ���9�
 /
�,�

:3
.   E#)1�� �4 �LW E#
 '
"�� �� :3
 'D x��

�3)4 E8�� �
�i�.  

�8M! �)��/�# �4�#��
 �
)4  KPS � �MP� ���

�!  /�+13
 ���,� E#�5( �
 �v#�1. E#)164 . ����D )#/�i�

0��,� :��4�h �4�#��
 �
)4  � X#)* �
 �5���M�ME�� 

)R2( /�
�.�13
 ��LW �)SE ( E�9.��� �M2. ��LW �

)P.(  

\.�13D ^4
�6 ��8M! \5�64 :��S E1;�# �
)4 �+�1_  ��

�
 �5���M� �� :;)� �
)h �4�#��
 /�� : ��#�9�3 ^4��

��1#��9� (LOGSIG) �LW ^4�� �(PURELIN) �

��#�9�3 V��4)z#�� :.
j.�� ^4��(TANSIG) .  

01#�9�
  ��84 @��D a�9564 �
)4 �1;�  ���3

�8M! ��6.�� �)M.� 01#�9�
 ���-	�
����7 (LM) 

E�2� J#)��� ��5M� )4 �� :3
8   ���
 �8M! �4 � :3


                                                 
6- Threshold Function 
7- Levenberg-Marquardt 
8- Hessian Matrix 
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1Q� /�
�.�13
 ��LW X#
)*

 '3��5� K�� �3 �
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)4 v#�1. E#)164CFBP  /)M�
� �/

 'D @��D ��LW �� ��D :3/ �4 K�
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1- Over-training 
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 $�X2 - �� C-��? <=>� ��8!��# "�# A.�0 2,�( -�.�� $ !$5
 "��
 �+��# $ �8�� �� �����
���� "�#  

  �A4  �.
/  

)*X#
  �2���  m.�(-:3�; �$  '3��5�  �2���  m.�(-:3�; �$  '3��5�  

A 171721/2  21233/235  000438/0  748234/1  635568/267  000354/0  

B 000302/0  857635/19  927765/0  003124/0  79548/24  755612/0  

C 715478/1  564287/84  7954/387  625487/1  158621/99  1896/632  

SE  58/1  05/2  62/1  23/1  91/1  33/1  

P 6/9  2/11  4/11  1/7  59/7  5/12  

R2  5/90  9/82  5/88  4/92  6/80  3/90  
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X#
)*   �A4  �.
/  

A0 8921/1  8831/1  

A1 328/112  278/26  

B 9145/0  9258/0  

C 8945/12  4587/47  

SE 34/1  13/1  

P 11/7  42/7  

R2 10/97  15/97  
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 $�X4 -  G&'( "��
 L1��� "�^Y �-��c�CFBP �-j ����� ke��� �-��c� "��
�$�. $ �# �#��� ]
��� $  ��+&- "1�8  "��


�-j �#  

K�,; ^4�� ���3  �#G /
�,��� '�). � ��  MSE  R2  SE P @��D \W)( 

TANSIG 1-5-3  00083/0 9700/0  8794/0  78/11  16  

LOGSIG 1-5-3  00048/0  9548/0  047/1  56/12  14  

TANSIG 1-2-3-3  00031/0 9549/0  18/1  58/14  30  

LOGSIG 1-3-5-3  000051/0  9591/0  0477/1  08/9  22  

 
  

 $�X5 -  G&'( "��
 L1��� "�^Y �-��c�CFBP �$�. $ �# �-j ����� ke��� �-��c� "��
 �#
��� $��� ]  ��+&-�	l "1�8

 �-j "��
 �#  

K�,; ^4�� ���3 �#G /
�,��� '�). � ��  MSE  R2  SE P @��D \W)( 

LOGSIG-TANSIG 1-5-3  000897/0  9662/0  9489/0  85/12  37  

LOGSIG-PURELIN 1-5-3  000598/0  9675/0  9528/0  00/12  34  

LOGSIG - TANSIG- TANSIG 1-2-3-3  00015/0  9814/0  7093/0  11/9  21  

LOGSIG - TANSIG- TANSIG 1-3-5-3  000076/0  9933/0  4252/0  01/5  33  

  

  

 $�X6 -  G&'( "��
 L1��� "�^Y �-��c�FFBP m-��( !� �-j ����� ke��� �-��c��$�. $ �# �#��� ]
��� $  ��+&- "1�8

 �-j "��
 �#  

K�,; ^4�� ���3 �#G /
�,�'�). � ���� MSE R2 SE P @��D \W)( 

TANSIG 1-3-3  0010/0 9600/0  1292/0  93/14  17  

LOGSIG 1-3-3  00089/0  9325/0  1215/0  17/13  18  

LOGSIG 1-4-5-3  00042/0  9824/0  6793/0  80/8  49  

TANSIG 1-3-5-3  000117/0 9841/0  6565/0  29/8  24  

  

  

 
 $�X7 -  G&'( "��
 L1��� "�^Y �-��c�FFBP  ke��� �-��c� "��
�-j ������$�. $ �#�# ��� ]
��� $  ��+&-�	l "1�8

�-j "��
 �#  

K�,; ^4�� ���3 �#G /
�,�.�). � ���6  MSE R2 SE P  \W)(

@��D 

PURELIN - TANSIG  1-3-3  00096/0  9718/0  8447/0  72/12  20  

PURELIN - LOGSIG 1-3-3  001047/0 9754/0  8524/0  44/12  19  

TANSIG -LOGSIG - TANSIG 1-4-5-3  00088/0 9688/0  8716/0  12/12  25  

TANSIG -LOGSIG -LOGSIG 1-3-5-3  00017/0  9527/0  27/1  84/15  23  
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