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�� �  ��  �`  ��  S)9 .���  -  I:�  �"�($��  -�*��"�#F

�� �  ��    ?��  �	F#$-��6�&���  �V�v�  -  >"�  -�*

�h�;  w#�  .?��  �	F#$  B�N��  ��".  0��  �&  �&���  -

R���.� �3�(=   ���& �"�� �E@�� >"� �� -��6$  �"'  -�*

����  �E@��  .?��  ���  I):�3  ?J)�    I)�  �����

 �� W)ME3 �"' �� �& �DH� >"� �J�� -��6�&����  �� ��

�)& ���)� ��.�� ���� #3  >)"�2   '�& -�*��.��   ����

-��L;    0��/�@�  .?��  �J)�  �
 ��  ���  B�N��  -�*

��  ����  �E@����  >&#� ��)*  _(N3  ��  �*�f  ��  �E@

�"'?��  ����  w�  �E@��  >"�  ���)�  -      >M����)

  �����:(*1997�E@��  .�  .(����  ��/�@�  ����  - -�*

��$ ��	)M���  ���� .� �� ?�� ��)	
� �� ��b ���b �3��   �

JH3  >)(H3  -�#&  �	)M���fb  ,�#`�  ��  IHf��  ��f  ���L	

��  I:�  ��  .���2    �DH�  �J�  -�(�F3  �   f  ?)�A�

��b�� �5� ��#(* �& �
 -�* .?�� ���� ���� �� �DH� -  
  

    
M2� 2. 
��� ��
%8�  "&� F3  �� �*��� A�8T��  ��>
�� ����  ���.��*  

  

��
 ��T�� �&.���� .� �3'�(	;� �4<= W	"���/� 8  -�*

��b  -�*1  �2     3    ��b .�   �� ���L	��4    �N����4	=� -�#&

W*��  Y"#3��  .�  ���L	��  �&  ���6�  W	"���/�  ��	H)�


  .�"�#$ ���L	������ ����3  .� ���
 ?�� �& ��.��
 -�*

��b  #&�#& ^� ��.��
 -�*624  �� ����  �� ���&208    ����

  ��b .�1  �215    ��b .� ����2     201    ��b .� ����3    g�#H	��

  ����3  >)�1(* .?��  ���199    ��b .� ����4    ����= �&

����  W	"���/� 8.��
 �J;#� �� �� ��
 ?�� �& ?M3 -�*

(	;�  �4<=  -���
  0�=^`�  .�����  �	F#$  ���  �&  �3'�

�������L	�� ���� -�*  K �C �� p)E53 >"� -1    8��D$

�.#/  -�*#�����  .?��  ���  �DH�  -�F3 ،  �&  ��f  ���L	  .�

B#�  ��DF�OpendTect  B#�  �&  Yn�   ���� �4��5�  ��DF�

MATLAB    �3'�(	;� �4<= W	"���/� S(� �&   IE	��

4	=�  �8.��
  0�)J(=��  -��(=  _`�E�  >)(H3    �N��

  .�"�#$ B�N���.#/ #����� ?�*  �-V#�� �#*�T3 �?*�4� -�

�T5/  ������T5/  .�F  �-��T5/  Y���#F  �-�  0#4J)*  �-�

�T5/  ��	��F   -�Q  �T5/  �DH� .� �@E� #* �� -�F3    �&

B#� .� ���L	��  ��DF�OpendTect   ��T�� �& .�"�#$ �4��5�

  a"�#h  Y"#3��  ��3'�(	;�  �4<=  W	"���/�  X"�	�  ��4�&

 ��#A �C�3 ���� ��� �4��5� -�*#����� ��)� ��	M4(*

 K �C ��   ?F#$2  .?�� ��� ���� ���� 

  K �C %���#&2�)& -���� �3�� ?� �E� #����� �  >"#3

) IHJH3 #	����2 �& ��	M4(* a"#h87 /0-� .���& �� (  .

�"�N�
�4��5� ���$�)1)2 #����� >"� -  �3�4��5� -�*

8 � � ��  -�*  #T� �� p)E53 >"� ���� ��#(* �& �� -.��

  �4<=  W	"���/�  �#�����  >"�  .�  ���L	��  � �&  ����

  �?*�4�  -�*#�����  >"�#&��&  .�*�  8.��
  ��  �3'�(	;�

�T5/  �����    -V#��  �#*�T3  �&  �"�*#�����  ����=  �&  -�

&  ��4�&  -�#&  .����  R�H	��  ��	M4(*  a"#h  >"#3'�

  #�"�:"  .�  -� �  -�*#�����  �"�&  W	"���/�  �#:J(=

  �&�H	�� -�*#����� �& #$� .����& �	��� D)� -���
 K^E	��

��  ��*��� ���  ?A�  ��	M4(*  #*�T3  #�����  ��  ���

��  ����  ��
  .�  ?*�4�  #�����  �&  �"'�& )  �*�96/0  (

���� >"�#&��&  IHJH3 �& #	(� ��	M4(* I)/� �& #*�T3 #�

��  ,6; �����    ?*�4� �-V#��  #�����  ��  ���3    ���

�T5/�� ��#A ���L	�� ���� -� .��#)$ 
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 0�%U1. ��*� 
���9 V�7WX* ���.��* ���� 
�� 

 

 

0�%U 2. �	�, 
���+��-� �2�!3�� Y��)�� 
* 

  
 M&K&)  A��3�  ���Z)  
J��* 

 ���*�

�Z=, 
* 

  	��  

 �Z=, 
* 

  Y�����

�Z=, 
* 

  V�3K��

�Z=, 
* 

 ������Q  

�Z=, 
* 

  A���H�

 �)�(  

 M&K&) 1  29 /0-  27 /0  39 /0 27 /0 07 /0 17 /0- 11 /0 09 /0 87 /0- 

 A��3� 29 /0- 1 96/0 46/0 27 /0 08 /0 15 /0- 03 /0 02 /0 39 /0- 

 ���Z) 27 /0 96/0 1 31 /0 15 /0 11 /0 14 /0- 08 /0 04 /0 34 /0- 

 
J��* 39 /0 46/0 31 /0 1 58 /0 07 /0 02 /0-  02 /0 02 /0 41 /0-  

�Z=, ���*� 
* 27 /0 27 /0 15 /0 58 /0 1 08 /0 21 /0-  1/0 05 /0 31 /0-  

�Z=, 	�� 
* 07 /0 08 /0 11 /0 07 /0 08 /0 1 07 /0-  64/0 03 /0 14 /0-  

�Z=, Y����� 
* 17 /0-  15 /0-  14 /0-  02 /0-  21 /0-  07 /0-  1 04 /0-  06/0 -  15 /0  

�Z=, V�3K�� 
* 11 /0 03 /0 08 /0 02 /0 1/0 64/0 04 /0- 1 06/0 15 /0- 

 ������Q  �Z=, 
* 09 /0 02 /0 04 /0 02 /0 05 /0 03 /0 06/0 - 06/0 1 12 /0- 

 �)�( A���H� 87 /0-  39 /0-  34 /0-  41 /0-  31 /0-  14 /0-  15 /0  15 /0-  12 /0-  1 

 

[=� � \����  

1-  �*�	�] �������%��  "&� '�(�)F3 :  

  ����3624  �.#/ �����   ?*�4� �-V#�� #����� �� I��� ����  -�

��b �& q�&#� ���(� -�*1 �2   3  �� R�H	�� �F��<3 0��� �&

�
 ��� K��#� #"��E�    �4<= �:4� 8.��
 -�#& �*  �3'�(	;�

����    ?F#$  ��#A  ���L	��  ����  ��b  -�*4    �N����4	=�  -�#&

>)(H38.��
  �:4�  -�*   >"�  #"��E�  .��  ���L	��  ��"�

�.#/ -�*#����� B#� .� ���L	�� �& -�  ��DF�Opendtect    �DH� - � #&

F3   8.��
 �3'�(	;� �:4� �C #
 .�"�#$ g�#H	��   �4��5�

�%^� ���"3 iJ	H� -�*  S" IHJH3 �� �"�N�
 .� .?�� IHJH

�����   ?�� �	��)2 #)k	�  �DH� �� �
 0�#))k3 -F3    >)&22 /0  

  �33/0  �� #))k3  B�$ �& >"�#&��& ���005 /0    ��16  �E4` � #$  -��&

#& ��3'�(	;� �:4� �� ��-V#��) -� �  ���#& %���  �    ?*�4�

�T5/ �����
 ����= �& �� t43#� IHJH3 �E4` (-� OH�� �C #  

��  I:� ��  .���3-� �  ��	
��  �  �4<= �:4�  �C #
   �*

  �3'�(	;� �4<= �:4� W	"���/� .?�� ��� ���� ���� �3'�(	;�

B#� t)5� ��  ��DF�MATLAB  �� ?A� �:�
 �& �C�3 �& .�� �M"��

�4��5�  %���  #&  �3'�(	;�  �4<=  �:4�  _&�3  ?���  -

    ?��  %^�  #*  -�#&  �"�(�	���?���  _&�3  ���E�  �&  �"�(�

  O
�� ��)�& ���E� >)(H3 >"�#&��& �?�� �	M&�  ��#� O
��

 ���E�  >))�3  ��T��  �&  .����  -��".  ?)(*�  8 �  >"�  ��  ��#�

  S)�:3  .�  ��#�  O
��  ��)�&�M"�E�  �N����4	=�-�      �*)

  �����:(*2008 (  B#� S(� �& ��T�� >"� -�#& .�� ���L	��  ��DF�

MATLAB  ����  ��b -�*4  ���� ����= �&��4	=� -�*��� �& �N�� 

���� ����3 ��#� O
�� iJ	H� #"��E� -�.� �&   �� �	F#$  �"�*

�
 %^� ����� ��. >)(H3 ?��� �* I:� �� ���4   ���� ����

  I:� .?�� ���4   �� �����)& �*�  I��; ����. ?5� >"#3

�� #&�#& ��#� O
�� ���E� �� ���21 /0  .��#$  

 �+��-� ^��   ��+���� 
 _*�=�*

���8�  

 �`�*%5

�*%H�  

  MT*%5

�*%H�  

  �+�!3��

 M&K&) ��  

 ?*�4�  88833 /0  05348 /0  94856/0  7421/0  2932/0  

 #*�T3 95121 /0  05327 /0  99325 /0  76317/0  2764 /0  

 -V#�� 4645467 3525020 5/1 E+07 532727 3941/0  

�T5/ ����� -� 1/2477  86/1738  89 /7931  015/193  2568 /0  

�T5/ .�F -� 11268/0 -  70077 /1  2355/3  30817 /3 -  0727/0  

 �T5/ Y���#F -� 4448/52  3216 /22  144/128  35086/1  1703/0  

�T5/ 0#4J)* -� 068/166 -  73 /2018  01/6363  63/7144 -  1144/0  

 ��3�FQ �T5/ -� 86914/9 -  6902 /30  2167 /16  704/396 -  0915/0  
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���� ���O�� . �)4���5* �367 �23� �U��O � �� 

  

 

 M2�4. ��*� A=( �*���� ��3�7* 
������ aO�� V*���b) M��H� �� �:��  

  

�:4�  I���  8.��
  .�  Y2����  �&  �3'�(	;�  �4<=  -  -�*

 .� ���.��
W*�� Y"#3��  >"� �#:J(= �&�".�� ��T�� �& ��	H)�


�E4`  X"�	�  .�"�#$  ���L	��  W	"���/����  -��&  -199  ����  -

  ��b .� ?M34    �� �3'�(	;� �4<= �:4� W	"���/� .� ���L	�� �&

W*�� Y"#3�� K �C) ��	H)�
3 .?�� ��� �9��� ( 

  K �C  .�  #@� #*    ��	� #*3  �E4`  S"��  ��  IHJH3  -  ��

���.�&  #*  .�  t�  ���E�  �&  ��  �*�  ��� ����  ����  IHJH3  -

 ����3 �Y"#3�� >"� �J�� #@A - � #& ��� ���� ���� ���=� .?��

IM:)2�� ���� �� �"�*�E4` �� �	��� �& �� �*�  #T� ���� -

�E4`���  -��&�"���  ���=�  �/  ���*fs  -�fA  .�  #) f  ��J��  #@

�E4` )2 >"� ��4	�� -��&IM:�� ���� #�"� 0�E4` �� �� �*  .�*�

IM:)2 I� ?4M� �& ?�� #&�#& �� �J� ?5� #	����2 ?��� -�*

�E4`�"���) ��� -��&IM:)2 I� �& (Y"#3�� �J�� #@A -�*  -�*

  �&  #&�#&  �3'�(	;�  �4<= W	"���/�  -�#&  ����L	�� ����7587 /0  

  ��b IHJH3 >)(H3 -�#& �� ?�� ��� �&�".��4  �= �&  ��b ���

I&�A  �"����  �?M3�� �	F#$  #T�  ��  �/�4A  >"�  .�  >"�#&��&  .���

�E4`  ��T��  �&  W	"���/�  �DH�  _`�E�  ��  IHJH3  -��&

�E4` _`�E� .�"�#$ ���L	�� ��&#� ��)*  �:4� t��3 ��� -��&

  ��  �3'�(	;�  �4<=in-line 336    in-line 244     �DH�F3   ��

  I:�5  .?�� ��� ���� ����   I:� �� �� ��@��(*5   ��*���

����  ����  ��  ��  �C�3  I&�A  IHJH3  0�#))k3  �&  �"'  ��  ���3

� . .��� O)H�3 �E@��  -�*A     C  ����  IHJH3 �& p`��� ���*�

  � .   ��	M* >)"�2B  �"�(�  %���#& .?�� '�& IHJH3 ���*�

>)�. 0��/�@�  �DH� �����F3  �  � . �� -.�$ >&#� ��)* _(N3

B  w�  .?�� ���� 

�M"�E� ��T�� �&�C #
 -  �4<= W	"���/� .� ���
 ?�� �& -�*

8 �  �&  �3'�(	;�  �DH�  ��  IHJH3  >)(H3  B��#�  -�*

 �&  �3��  ?� �E�  #�����  �@
  8.�#&  8 �  .�  ���&#� ��)*

�� ���L	�� �	)M��� ����  .�  ���
 ?�� �&  IHJH3  #	����2  .��#$

  #�����  ��  ��)&  ��  ��@��(*  I&�A  ��	M4(*  ��3��  ?� �E�

�C�3�� ���� IHJH3 #	����2 �& �� -��� >"� %���#& �� �*�  ���3

�/���� .� ���L	�� �& �� IHJH3  .� I��; �@
 -  8.�#&  ?�� �&

  I:� .�� 
6    �� �3�� ?� �E� q�E�  - � #&  ��� 8.�#&  t


 �DH� IHJH3 #	����2 I&�E�F3 �� ���� ��  ���� ���� q�E� .�*�
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  I:� �� ���6    ��(*624  ����  -�#&  ��� ���L	�� ��.��
  -

�:4� �� �3'�(	;� �4<= -�/���� .���&  ��� ���� 8.�#& t
 -

 I:� ��6  : �& ?�� #&�#&   

 
5( 2.3*10 )* 0.664108porosity AI−= − +               (4) 

 

�/����  x�4@��  �����/����)  8.�#&  -  -4����  - �  #&  (  -�*

  #&�#& ���.��
87 /0  ��  �#:J(= �&�".�� ��T�� �& >)�1(*   ���&

�/���� -4    �DH� IHJH3 >)(H3 -�#&F3 �  ��(* .�199 ����  -

  ��b  ?M34  W*��  Y"#3��  ��  �"�#$  ���L	��  ��  �
  ��	H)�


 K �C4    .?�� ��� 8��D$  
  

0�%U 3. c� �� Y��)�� 
*�� �+�&��9 ���+,*c�   �)4���5* �367 

  Y��)�� 2525/0  2575/0  2625/0  2675/0  2725/0  2775/0  2825/0  2875/0  2925/0  2975/0   I��:� 

2525/0  1 0 0 0 0 0 0 0 0 0 1 

2575/0  0 0 0 0 0 0 0 0 0 0 0 

2625/0  1 3 33 1 0 1 0 0 1 0 40 

2675/0  0 0 0 3 0 0 0 0 0 0 3 

2725/0  0 1 1 1 10 0 0 1 0 1 15 

2775/0  0 0 1 4 2 71 3 2 0 2 85 

2825/0  0 0 0 0 0 0 0 0 0 1 1 

2875/0  1 0 0 0 0 0 1 6 1 2 11 

2925/0  0 0 0 0 0 1 1 1 10 2 15 

2975/0  0 0 0 0 0 2 0 5 4 17 28 

 I��:� 3 4 35 9 12 75 5 15 16 25 199 

 

  
  

  

 
 M2�5.  (a) �H3X M&K&) deH� :  �� �)4���5* �367 �23� f��) �%� 
%��in-line 244  �(b) �H3X M&K&) deH� : �367 �23� f��) �%� 
%��

 �� �)4���5*in-line 336.  

�J� ?5� :7587/0  
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M2� 6 .��*� dX�H�� �*����
�� M&K&) ��  M��H� A���H� �)�(  ��  "&� F3 .  

    

 0�%U 4.  c� �� Y��)�� ���	 �)�( A���H� �eO �e�*� �+�&��9 

  Y��)�� 2525/0  2575/0  2625/0  2675/0  2725/0  2775/0  2825/0  2875/0  2925/0  2975/0   I��:� 

2525/0  1 2 9 1 1 0 0 0 0 0 14 

2575/0  0 0 2 0 5 0 0 3 0 0 10 

2625/0  2 2 18 3 0 2 0 0 0 0 27 

2675/0  0 0 5 1 4 3 1 0 0 0 14 

2725/0  0 0 0 4 2 16 0 6 0 0 28 

2775/0  0 0 0 0 0 40 0 0 0 0 40 

2825/0  0 0 0 0 1 3 1 3 0 2 10 

2875/0  0 0 0 0 0 0 0 1 1 0 2 

2925/0  0 0 1 0  0 0 1 2 9 3 16 

2975/0  0 0 1 0 3 5 2 2 6 19 38 

 I��:� 3 4 36 9 16 69 5 17 16 24 199 

 

���(� ��b .� ���
 ?�� �& X"�	� %���#&  -4  �J� ?5� #	����2 �

�/���� -�#&  -4    �&  #&�#&4623/0   �� ?�� �&  I&�E� �� �� �"
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 �� IHJH3 #	����2 #"��E� .?�� ��#� ��)2in-line 244   in-line 

336 ) �@&�� %��� #&4  I:� .�� �4��5� (7 >)(H3 IHJH3  ��.

�/���� t��3 ���  - �@
 8.�#&    �� �3�� ?� �E�in-line 244  

  in-line 336  ������ ��.�*� 

  I:� ��  ��@��(*7  ��  �����/����  �*�  -�@
 8.�#&  ��  �

�"'�� ���� IHJH3 0�#))k3 �& �� �E@�� -��6�&��� -  �& �*�

�"' �:"��` -B �)& IHJH3 �&�"'  � �& ?4M� -#3    �"'�& -

>)�.  0����D$  %���#&  .?��  ���  ����  �"�(�  ��)"�2  �����

�/�@f�  ����  �E@��  � .  ��A     C  �"'  ?J)f�    I)�  �&  �"�*

�)& �"' �& ?4M� -#3  -B  ���� ��T	�� �� ���&�"' � �  -B    �&

�)&  IHJH3  ���E��C #
  �&  #$�  .���  ����  8��D$  -#3  -�*

�"' ���� ?A� �3'�(	;� �4<= W	"���/�  -B  �)& IHJH3 �&  -#3

  �DN� �3�� ?� �E� �@
 8.�#& 8 � �& ?4M� �� ?�� ���

K�4A I&�A X"�	��� -#3  ��	H)�
 W*�� Y"#3�� �� ��@��(* ���&

�� 0�4j� �� G�h�� >"� D)�  �� >"� I)/� �& �#�"� ,#` .� .���

�4��5����� .� ���L	�� �& �DH� S" �3�� ?� �E� -�.#/ -�*  -�

8 �  ���.�)���)1)2  �h�"�  -�*� ��  -  >"�#&��&  ?��  -.��

 � .� ���L	���:4�� �3'�(	;� �4<= -��"D$ ����3  >"D�"�C -

a���� .���& �DH� �:"D)F #	2 -�*#	����2 >)(H3 -�#& -#3 

�J� ?5� :4623/0  

73  



��������	 ���� 
�� �
������ ����� ����15����� � 30 � ��!�	 � "���# 1400  

 

 

 

M2�  7....  (a)  :deH�  M&K&)  �H3X
%��  �%�  �,��8� f��)�eO F	*�� 
 ��  in-line 244�  (b)  :deH�  M&K&)  �H3X�,��8� f��) �%� 
%��  
 F	*��

�� �eO in-line 336 .  

  

�:��� 
��]    

 � ��  .�  p)E53  >"����� -.���.#/  -�*  �4<= �:4� t��3  -�

  ���L	�� IHJH3 #	����2 �& �3�� ?� �E� �@
 8.�#&   �3'�(	;�

  ���.�$ �DH� IHJH3 _".�3 �3 ?�� ���(�F3   �� K�(� -�"�� ��

�)2  .�"�(� ��)& 

W	"���/�  .�  ���
  ?��&  IHJH3  X"�	�  t��3  ���L	��  ����  -�*

W*�� Y"#3��  �� ?F#$ ��#A �N����4	=� ���� ��	H)�
  #	����2

  �& #&�#& �3'�(	;� �4<= W	"���/� -�#& I� ?5�7587 /0    -�#&  

�/����  �& #&�#& �@
 8.�#& -4623 /0  .?�� ���
 ?�� �&  

>)�. 0��/�@� %���#&  �DH� �����F3  ��"'  -B   IHJH3 �"�&

�)&�"' �& ?4M� �� -#3  >"� �� �*� ���� 8��
 ,�#`� -�*

�C #
  ��  #��=  W	"���/�  -�* I&�A  �&�
  �&  �3'�(	;�  �4<

.?�� ��*���  

� ��  8 ����� -.���.#/ -�*  �3'�(	;� �4<= �:4� t��3 -�

�$�)1)2 ��DH� �:"D)F #	2 -�*#	����2  >)(H3  ��T�� �&  -�*

� ��  B��#� 8 ����� -.���.#/ -�*  �3�� ?� �E� >))�3   -�

�� >"�#&��&  �����  ��  >"�  -�#&  ��v(@� >"D�"�C �	;��  �&  ����3

  .���& 8 �  

�� ���� p)E53 >"� �� ���
 ?��& X"�	�  #	����2 >)(H3 �� �*�

p)A� �3'�(	;� �4<= �:4� t��3 IHJH3  IHJH3 >)(H3 .� #3

  t��3�@
 8.�#&    �� �#b ?�� �3�� ?� �E�   IHJH3  >)&

& �3�� ?� �E�   IHJH3 >)& �@
 �@&�� S" W)(�3  �DH� I� �

 .����� �� �F�� ?A�  

  

 ��*��%T � �2-) 

�	F�" �"#�� B#	5� ��� �� .� ��$��M"��>)�. >"�� -�*  �����

  0�����f�)2  ��/�E�  >"�  ?)L)�  -�E3��  ?�C  ��  ��  -�#&���

���.��K�(� �����(� �9��� -� #:�3    ������A  �� .�����  

  

 d����  

Alimoradi, A., Moradzadeh, A., Bakhtiari, M. R (2012) 

LEARNING TECHNIQUES. Journal of Seismic 

Exploration, 21: 323-345. 

 Anderson, J. A., Golden, R. M., Murphy, G. L (1986) 

Concepts in distributed systems. in Optical and hybrid 

74  



��������	 ���� 
�� �
������ ����� ����15����� � 30 � ��!�	 � "���# 1400  

 

 

computing. International Society for Optics and 

Photonics. 

Bethe, H. A., Fuchs, K., Hirschfelder, J. O.  Magee, J. L., 

Neumann, R. V (1958) Blast wave, (No. LA-2000), 

Los Alamos National Lab, NM. 

Graebner, R., Wason, C., Meinar, H (1981) Seismic 

Explorati. Science, 211: p. 6.  

Hampson, D. P., Schuelke, J. S., Quirein, J. A (2001) Use 

of multiattribute transforms to predict log properties 

from seismic data. Geophysics, 66(1): 220-236.  

Hou, J., Takahashi, T., Katoh, A., Jaroonsitha, S., 

Chumsena, K., Nakayama, K (2008) Application of 
seismic attributes and neural network for sand 

probability prediction-A case study in the North Malay 

Basin. Bull. Geol. Soc. Malaysia, 54: 115-121. 

Lim, J. S (2008) Reservoir properties determination using 

fuzzy logic and neural networks from well data in 

offshore Korea. Journal of Petroleum Science and 

Engineering, 49(3): 182-192. 

 Liu, Z., Liu, J (1998) Seismic-controlled nonlinear 

extrapolation of well parameters using neural 

networks. Geophysics, 63(6): 2035-2041.  

Malvić, T., Prskalo, S (2007) Some benefits of the neural 
approach in porosity prediction (Case study from 

Beničanci field). Nafta: exploration, production, 

processing, petrochemistry, 58(9): 455-467. 

 Mao, K. Z., Tan, K. C., Ser, W (2000) Probabilistic 

neural-network structure determination for pattern 

classification. IEEE Transactions on neural networks,. 

11(4): 1009-1016.  

Ribeiro, M. I (2004) Gaussian probability density 

functions: Properties and error characterization. 

Institute for Systems and Robotics, Lisboa, Portugal.  

Schultz, P. S., Ronen, S., Hattori, M., Corbett, C (1994) 
Seismic-guided estimation of log properties (Part 1: A 

data-driven interpretation methodology). The Leading 

Edge, 13(5): 305-310. 

Singh, D., Kumar, P. C., Sain, K (2016) Interpretation of 

gas chimney from seismic data using artificial neural 

network: A study from Maari 3D prospect in the 

Taranaki basin, New Zealand. Journal of Natural Gas 

Science and Engineering, 36: 339-357.  

Sørensen, J. C., Gregersen, U., Breiner, M., Michelsen, O 

(1997) High-frequency sequence stratigraphy of Upper 

Cenozoic deposits in the central and southeastern 

North Sea areas. Marine and Petroleum Geology, 
14(2): 99-123.  

 

Soubotcheva, N., Stewart, R. R (2004) Predicting porosity 

logs from seismic attributes using geostatistics. 

CREWES Res. Rep,. 16. 

 Specht, D. F (1990) Probabilistic neural networks. Neural 

networks, 3(1): 109-118.  

Valenti, J. C. A. F (2009) Porosity prediction from seismic 

data using multiattribute transformations, N Sand, 

Auger Field, Gulf of Mexico.  

Wilson, D. R., Martinez, T. R (1998) Improved center 

point selection for probabilistic neural networks. in 

Artificial Neural Nets and Genetic Algorithms. 

Springer.  

  

  

  

  

  

  

  

  

 

75  



��������	 ���� 
�� �
������ ����� ����15����� � 30 � ��!�	 � "���# 1400  

 

 

 

 

Reservoir characterization of F3 block (North Sea) using seismic attributes and 

probabilistic neural network 
  

M. Lashkari ahangarani
1
, S. Mojeddifar

*2
 and M. hemmati chegeni

3
 
 

 

1- M. Sc., (graduated), Dept., of Mining Engineering, Arak University of Technology, Arak  
2, 3- Assist. Prof., Dept., of Mining Engineering, Arak University of Technology, Arak 

 

* mojeddifar@arakut.ac.ir 
 

Recieved: 2020/9/7        Accepted: 2021/1/10 

Abstract 

Hydrocarbon explorations usually are performed based on seismic inversion techniques in which there 

exists computational complexity. Therefore, application of simpler methods such as probabilistic neural 

network could be considered to decrease uncertainties of the results. The present research used a 

probabilistic neural network to characterize the sand reservoir of F3 block in North Sea. This algorithm 

applied the seismic attributes of energy, similarity and instantaneous amplitude as input parameters to 

estimate porosity distribution of the F3 reservoir. Calculating the likelihood probability is dependent on 

the smoothing parameter. Therefore, the cross validation technique was used to determine the smoothing 

parameter that equals to 0.21. This paper considered 16 porosity classes from 0.22 to 0.3 as output of 

probabilistic algorithm. This algorithm calculated the posterior probability for every point in reservoir 

to determine the class of each point. The maximum posterior probability was selected as the final output. 

The obtained results were compared with the linear equation driven regression model for acoustic 

impedance and porosity values. The comparison showed that the developed network could detect gas-

bearing region. Also, the confusion matrix was used to validate the results and the total accuracy 

parameter was calculated as 0.7587 and 0.4623 for probabilistic neural network and linear regression, 

respectively. Therefore, Bayesian neural network could be introduced as an effective tool to explore the 

hydrocarbon-bearin layers because of computational complexity of seismic inversion techniques. 
 

Keywords: Probabilistic neural network, Energy, Similarity, Instantaneous amplitude, 

Smoothing parameter. 
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