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�� �  ��    ?��  �	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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 M2�3���� ���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� �� �� �"

  -#)�(�b �*�� � �#:J(= ?5� ��3'�(	;� �4<= W	"���/�

 �� 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� -�.#/ -�*  -�
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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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