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Abstract 
     In model�based inversion, a geological model is compared to seismic data. Then, the result of comparison between real and 
modeled data is used to iteratively update the model to have a better match of seismic data. This method is intuitively very 
appealing since it avoids the direct inversion of the seismic data itself. On the other hand, it may be possible to come up with a 
model that matches the data very well, but it is incorrect. There are two ways in which constraints may be used.  
One way is to consider the additional information as a soft constraint, meaning that the initial impedance is a separate piece of 
information which is added to the seismic trace with some weighting of two. This approach is called �stochastic�. The second 
method is to consider additional information as a hard constraint that sets absolute boundaries on how far the final answer may 
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deviate from the initial model. This approach is called �hard constraint�. In the model-based inversion, average block size and 
the number of iterations are crucial. Using of average block size greater than seismic sample interval is recommended. The 
main cause of this idea is the fact that there is some noise in the data. If the number of iterations sets to large numbers, the 
results will be better. The problem here is computational time.  
By investigation on Ab-Teymur 3-D seismic data, the following results were obtained: proper values for constraint limit, 
average block size and number of iterations are 35%, 8 ms and at least 8, respectively.  Two low impedance regions were 
detected that could possibly have the potential of hydrocarbon by using model-based inversion with the mentioned parameters 
for Sarvak formation. 
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����������İưƳ�İƟŚĩ�İƘƣřƹ�ƵŻźƫŵŹ�ƹ�įŻŚſ�ƱƹŹřƹ�Żř�ƪƇŚů�ƵŻźƫŵŹ�Ʋǀŝ�����ŶƿŚŝ�ƶĪƬŝ�ŶƃŚŝ
�������������ƪºŰƯ�Źŵ�İºƘƣřƹ�ƩŶºƯ�Śŝ�įŻŚſ�ƱƹŹřƹ�Żř�ƵŶƯō�Ţſŵ�ƶŝ�ƾţƺƇ�ŢƯƹŚƤƯ�ƩŶƯ

��ŶƃŚŝ�ƶŤƃřŵ�İƳřƺŴưƷ�ŚƸƷŚģ��Ţſř�ŹřźĪţ�ŵřŶƘţ�źĮƿŵ�źŤƯřŹŚě������ƶºĪƴƿř�ƪºǀƫŵ�ƶºŝ
����ƹŹ�Żř�ŶºƿŚŝ�īŹżºŝ�įŚƸƀƿźţŚƯ�ƪů�ƽřźŝ������ŵƺºƃ�ƵŵŚƠŤºſř�ũƹŵżºƯ�ƱŚºƿŵřźĭ�Ɓ
�������ƾƯ�źƔƳ�ƶŝ�ŻźŰƯ�ŹřźĪţ�ƶŝ�ŻŚǀƳ�ƲƿřźŝŚƴŝ�ŶſŹ������Żř�ŶºƘŝ�ŹřżºƟř�ƭźºƳ��ľǇƺưƘƯé��Śºţ�ê�

�������ƾƯ�Ţſŵ�ƶŝ�řŹ�ƾƳŚƴǀưƏř�ƪŝŚƣ�ŪƿŚŤƳ�ŹřźĪţ��ŶƷŵ����������ƹ�ŢƀºǀƳ�ƶºƳƺĭ�Ʋƿř�ƶƄǀưƷ�ŚƯř
������ŶƃŚŝ�ŻŚǀƳ�źţǇŚŝ�ƽŚƷŹřźĪţ�ƶŝ�Ţſř�ƲĪưƯ������������ƕƺºƋƺƯ�Ʋºƿř�ƱŶºƃ�ƲºƃƹŹ�ƽřźŝ

�����ƹŵ�Śŝ�ƽŻŚſ�ƱƹŹřƹ��šƹŚƠŤƯ�ŹřźĪţç�ƹ�èåå�ƵŚģ�ƪŰƯ�Źŵ�æ��ƪĪºƃ�Źŵ�è��ƱŚƄºƳ�
��Ţſř�ƵŶƃ�Ƶŵřŵ����İƯ�ƵŶƿŵ�ƶĪƳŚƴģ��������ƶºŝ�řŹ�įźŤƸŝ�śřƺū�źŤƄǀŝ�ŹřźĪţ�ŵřŶƘţ��ŵƺƃ

��Ţſř�ƶƳƺĭ�Ʋƿř�ƶƄǀưƷ�ƶĩ��Ţſř�Ƶŵřŵ�Ţſŵ���İƳǇƺƏ��ƱŚǀƯ�Ʋƿř�Źŵ�ƪĪƄƯ�ŚƸƴţ
İƯ�šŚŞſŚŰƯ�ƭŚŬƳř�ƱŚƯŻ�ƱŶƃ�ŶƃŚŝ���

ƱƹŹřƹ�ƭŚŬƳř��ŢŞƀƳ�ƭźƳ�ŻźƯ�Śŝ�ƁƹŹ�ƶŝ�ƽŻŚſ�šƹŚƠŤƯ�ŢŴſ�ŻźƯ�Śŝ�ƁƹŹ�ƶŝ
Ƶŵřŵ�ƶŝ�ŵŚưŤƗř�ƱřżǀƯ�ƶŝ�ƶŤƀŝ��ƁƹŹ�Ʋƿř�Źŵ�řźƿŻ�Ţſř��ƹ�ƵŚģ�įŚƷŹřŵƺưƳ�ƽŚƷ

Ƶŵřŵ�ƵŻźƫ� ƽŚƷ�ƾƯ�ƽř��ƢƬƘţ� ŚƸƳō� Żř�Ĩƿ� źƷ� ƶŝ�ŜſŚƴƯ� ƾƳŻƹ�ŜƿźƋ�ŢƀƿŚŝ
ŵźǀĭ� �Ƶŵřŵ� �ŶƃŚŝ�Ĩƿ�ĨƿŵżƳ�ŜƿźƋ�Ʋƿř� ƶĤƳŚƴģ��Żř� ƵŚģ�įŚƷŹřŵƺưƳ�ƽŚƷ

žĪƘƫŚŝƹ�ŶƳŹřŵŹƺųźŝ�ƽźŤƄǀŝ�ŵŚưŤƗř���ƽŚƸƬĪƃŹŵé�ƹ�ê�ƩŶƯ�ƶŝ�ƱŻƹ�ŹřŶƤƯ���
� ƶǀƫƹřè�å� �ê�å� ƹ�í�åŢſř� ƵŶƃ� śŚŴŤƳř�� ��źĭř� ƶĪƴƿř� Ţſř� ƮƬƀƯ� ƶĤƳō
ƵŶƿŶě�Ƶŵřŵ�Źŵ�ƽř�ƵŻźƫ�ƽŚƷ��Ƶŵřŵ�ƶǀƫƹř�ƩŶƯ�ƶŝ�ƽŵŚƿŻ�ƱŻƹ�ƹ�ŶƃŚŝ�ŵƺūƺƯ�ƽř

ŵƺƄƳ�ƵŶƿŵ�Ţſř�ƲĪưƯ�Śƿ�ƞǀƘƋ�ƵŶƿŶě�Ʋƿř��ƱŻƹ�ƱřżǀƯ�ƶŝ�ƶŤƀŝ��ŵƺƃ���
�������ě�ŢŴſ�ŻźƯ�Śŝ�ƁƹŹ�İſŹźŝ�ƶŝ�ƩŚů���İºƯ�ƶºŤųřŵź���ŵƺºƃ�����ƪĪºƃë�����ƾƿŚºƸƳ�ƩŶºƯ�

��������������ƽřźºŝ�ŢŴſ�ŻźƯ�ƁƹŹ�ƶŝ�ƩŶƯ�ƶƿŚě�źŝ�ƽŻŚſ�ƱƹŹřƹ�Żř�ƪƇŚůin-line��ìëì�
��İƯ�ƱŚƄƳ�řŹ��ŶƷŵ�������������ƵŶºƯō�Ʊō�źºƿŻ�Źŵ�ƪĪºƃ�Ʋºƿř�Źŵ�ƵŵŚƠŤºſř�ŵŹƺºƯ�įŚƷźŤƯřŹŚě

Ţººſř���ƵŵƹŶººŰƯ�Źŵ�Ěººģ�Ţưººſ�Źŵcrossline�Żř�èçè�Śººţ�èìè�ƱŚººƯŻ�Źŵ�ƹ�

��ƾŞƿźƤţçèåå������ř�Śŝ�ƵŶƿŶě�ƹŵ�ƶǀƳŚŧ�ƾƬǀƯ�������ƵŶºƃ�ƆŴƄºƯ�ƾţƺºƇ�ŢƯƹŚƤƯ�ŢƟ���ŶºƳř
������ƵŻźƫ�šŚƗǈƏř�Źŵ�ƵŶƿŶě�ƹŵ�Ʋƿř�ƶĩ���������������ŚºƸƳō�įƹŹ�źºŝ�İƷŚºģ�ƹ�ŶºƳŹřŵ�ŵƺºūƹ�įř

��Ţſř�ƵŶƄƳ�źƠů������İƯ�ƁƹŹ�Ʋƿř�Żř�ƲƿřźŝŚƴŝ�����������ŜºſŚƴƯ�ƁƹŹ�Ĩºƿ�ƱřƺºƴƗ�ƶŝ�Ʊřƺţ
ŵźƧ�ƵŵŚƠŤſř�ƵŶƴƿō�įŚƸƿŹŚƠů�Źŵ�įźǀĭ�Ʈǀưƈţ�ŢƸū����

��
é�įźǀĭ�ƶŬǀŤƳ���
æ��ŹŵŢŴſ�ŻźƯ�Śŝ�ƁƹŹ��ƩŶƯ�ŠƿŚě�źŝ�ƁƹŹ��śřƺū�ľǇƺưƘƯ�ƪŝŚƣ�ƽźţŵŚưŤƗř�

ŝ�ƭźƳ�ŻźƯ�Śŝ�ƁƹŹ�ƶŝ�ŢŞƀƳ�ƶƾƯ�Ţſŵ�ŶƷŵ���ƹ�ƮŤƿŹƺĮƫř�ƶŝ�źƯř�Ʋƿř�ŢƬƗşƺŰƳ�
ŝ�ƶ�ƶŤųŚƴƃŚƳ�ƽŚƷźŤƯřŹŚě�ƱŵŹƹō�ŢſŵƩŶƯƾƯźŝ��ŵŵźĭ���
ç�īŹżŝ�ħƺƬŝ�ƵŻřŶƳř�ƶĩ�Ţſř�Ʊō�źŤƸŝ��ƩŶƯ�ƶƿŚě�źŝ�ƁƹŹ�Źŵ���ƶƬƇŚƟ�Żř�źţ

ƶƳƺưƳ�Ʋǀŝ�ƵŻźƫŵŹ�įŚƷ�ů�Ʋƿř�Źŵ�řźƿŻ��ŶƃŚŝ�ŚƷ�ƱƹŹřƹ�źǀĭ�Źŵ�įźŤưĩ�ƶƟƺƳ�ŢƫŚ
İƯ�įŻŚſ�ƵŵŚſ�įŻŚſ�ƱƹŹřƹ�ŪƿŚŤƳ�Ʊŵƺŝ�Ŷůřƹ�ƭŶƗ�ƪĪƄƯ�Śŝ�ƵŻŹŚŞƯ�ƹ�ŵƺƃ��źţ

Ţſř���
è�Ƶŵřŵ�įřźŝ���ħƺƬŝ�ƵŻřŶƳř�įŚƷźŤƯřŹŚě�Żř�ƵŵŚƠŤſř�Źƺưǀţ�śō�įŶƘŝ�ƶſ�įŚƷí�

� ƲǀƿŚě� ƹ� ǇŚŝ� Ŷů� �ƶǀƳŚŧ� İƬǀƯèê� ƪƣřŶů� ŹřźĪţ� ŵřŶƘţ� ƹ� ŶƇŹŵ�í�ƶǀƇƺţ�
İƯ�ŵƺƃ���
Ñ�ſ�ŶƳŻŚſ�Źŵ��ƶĩ�ŶƳŶƃ�ƆŴƄƯ�ƲǀƿŚě�İţƺƇ�ŢƯƹŚƤƯ�Śŝ�ƶƤƐƴƯ�ƹŵ��ħƹź
İƯ�ŶƴƃŚŝ�ƶŤƃřŵ�řŹ�ƲŝźĩƹŹŶǀƷ�ŵƺūƹ�ƪǀƀƳŚŤě�ŶƴƳřƺţ���
��

İƳřŵŹŶƣ�ƹ�źĪƄţ 

�ŢƿŚưů�ƑŚŰƫ� ƶŝ�ĨƿżǀƟƺŗĥ� ƶƀſŒƯ� ƹ� ƱřźƸţ� ƵŚĮƄƳřŵ� İƄƷƹĦě�įřŹƺƃ� Żř
� İţŚƤǀƤŰţ� ŭźƏ�ŜƫŚƣ� Źŵ� ƶƘƫŚƐƯ� Ʋƿř� İƫŚƯ��įŻŚſ� ƱƹŹřƹ� įŚƸƃƹŹ� İſŹźŝ

ƵŻźƫ�� įřmodel based�� ƹsparse spike��� ƵŹŚưƃ� ƶŝæåêè�ç�ëêç�
İƯ� įŹřżĮſŚĜſ�ŵƺƃ� ���Ʊřźƿř� ŢƠƳ� İƬƯ� Ţĩźƃ� ĨƿżǀƟƺŗĥ� ƪĩ� ƵŹřŵř� Żř

�ƭźƳ�ƹ�įŹřżƟř�ŢŴſ�šŚƳŚĪƯř�ƲŤƃřŸĭ�ŹŚǀŤųř�Źŵ�ƪǀƫŵ�ƶŝ��ƝŚƄŤĩř�ŢƿźƿŶƯ
ŵŹřŵ�řŹ�İƳřŵŹŶƣƹ�źĪƄţ�ƩŚưĩ��įŹřżƟř��� 
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��
��
��
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�ƪƨƃæ-ƯřŹŚě�Śŝ�ƩŶƯ�ƶƿŚě�źŝ�ƁƹŹ�ƶŝ�ƽŻŚſ�ƱƹŹřƹ�ƭŚŬƳř��źŝřźŝ�ƥƺƬŝ�ƵŻřŶƳř�źŤé�ƵŹŚưƃ�ƵŚģ�ƪŰƯ�Źŵ�ƶǀƳŚŧ�ƾƬǀƯ�æŹƺưǀţ�śō���Żř�ŶƴţŹŚŞƗ�ŚƷźŤƯřŹŚě�źƿŚſ��èê�ŶƇŹŵ�

�ƹ�ŢŴſ�ŻźƯ�ƽřźŝèåå�Źřźƨţ�ƽřźŝ����İƤǀƤůæèíç����
��
 

��
�ƪƨƃç��źŝřźŝ�ƥƺƬŝ�ƵŻřŶƳř�źŤƯřŹŚě�Śŝ�ƩŶƯ�ƶƿŚě�źŝ�ƁƹŹ�ƶŝ�ƽŻŚſ�ƱƹŹřƹ�ƭŚŬƳř�í�ƶǀƳŚŧ�ƾƬǀƯ�)ǇŚŝ�ƪƨƃ���ƹæëƳŚŧ�ƾƬǀƯ��ƶǀ�ƲǀƿŚě�ƪƨƃ���ƵŹŚưƃ�ƵŚģ�ƪŰƯ�Źŵæ�śō�

Źƺưǀţ��Żř�ŶƴţŹŚŞƗ�ŚƷźŤƯřŹŚě�źƿŚſ��èê�ƹ�ŢŴſ�ŻźƯ�ƽřźŝ�ŶƇŹŵ�èååŹřźƨţ�ƽřźŝ���īŹżŝ�ƶĩ�ŵƺƃ�İƯ�ƵŶƿŵ�ŚƐų�ƂƿřżƟř�ŦƗŚŝ�ħƺƬŝ�şŻřŶƳř�ƱŶƃ�źţ��
��ƪĪƃ�źƷ�İƿǇŚŝ�ŹřŵƺưƳ��İƯ�ŵƺƃ���
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ƴţŹŚŞƗ�ŚƷźŤƯřŹŚě�źƿŚſŻř�Ŷ��èê�ƹ�ŢŴſ�ŻźƯ�ƽřźŝ�ŶƇŹŵ�éƾƬǀƯ��Ţſř�ƥƺƬŝ�ŻřŶƳř�ƽřźŝ�ƶǀƳŚŧ���
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�ƪĪƃé��įřźŝ�ƭźƳ�ŻźƯ�ƁƹŹ�ƶŝ�ƩŶƯ�ƶƿŚě�źŝ�ƽŻŚſ�ƱƹŹřƹ�in-lineƵŹŚưƃ�ìëìƺưǀţ�śō��ƾƳŻƹ�ŜƿźƋ�Ʊŵřŵ��Śŝ�Źè�åƵŵřŵ�ƶŝ��ƵŚģ�įŚƷŹřŵƺưƳ�ƽŚƷ���ŚƷźŤƯřŹŚě�źƿŚſ
�Żř�ŶƴţŹŚŞƗé�ƹ�ħƺƬŝ�ƵŹřŶƳř�ƽřźŝ�ƶǀƳŚŧ�ƾƬǀƯ�æååŹřźĪţ���Ţſř�ƵŶƷŚƄƯ�ƪŝŚƣ��ƖƐƤƯ�Ěģ�Ţưſ�Źŵ�ƲǀƿŚě�ƾţƺƇ�ŢƯƹŚƤƯ�Śŝ�ƵŶƿŶě�ƹŵ�ŢƫŚů�Ʋƿř�Źŵ���



 
ƱƹŹřƹ�Ƶŵřŵ�ƽƹŹ�źŝ�ƩŶƯ�ƶƿŚě�źŝ�ƽŻŚſ�ƵŻźƫ�ƽŚƷ�Źƺưǀţ�śō�ƾŤƠƳ�ƱřŶǀƯ�ƽŶƘŝ�ƶſ�ƽř��
��
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�ƪĪƃê��įřźŝ�ƭźƳ�ŻźƯ�ƁƹŹ�ƶŝ�ƩŶƯ�ƶƿŚě�źŝ�ƽŻŚſ�ƱƹŹřƹ�in-lineƵŹŚưƃ�ìëì�ƾƳŻƹ�ŜƿźƋ�Ʊŵřŵ��Śŝ�Źƺººººưǀţ�śō�ê�å��ǇŚŝ�ƪĪƃ���ƹí�å��ƲǀƿŚě�ƪĪƃ���ƶŝ
Ƶŵřŵ�ƵŚģ�įŚƷŹřŵƺưƳ�ƽŚƷ���Żř�ŶƴţŹŚŞƗ�ŚƷźººººŤƯřŹŚě�źƿŚſí�ƹ�ħƺƬŝ�ƵŹřŶƳř�ƽřźŝ�ƶǀƳŚŧ�ƾƬǀƯ�æååŹřźĪţ����Ěģ�Ţưſ�Źŵ�ƲǀƿŚě�ƾţƺƇ�ŢƯƹŚƤƯ�Śŝ�ƵŶƿŶě�ƹŵ�ŢƫŚů�Ʋƿř�Źŵ

Źŵ�ƅƺƈŴŝ�įźŤưĩ�ŭƺƋƹ�Śŝ��ƖƐƤƯİƯ�ƵŶƷŚƄƯ�İƴǀƿŚě�ƪĪƃ��ŵƺƃ���
��
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ƽŹŚĮƴŝŚŤƧ��
ƭ��İƤǀƤů���æèíç��įŚƸƃƹŹ�ƶŝ�įŻŚſ�ƱƹŹřƹ�įŹƺŘţ�model based�ƹ�sparse spikeƹŹ�źŝ�ƪƇŚů�ŪƿŚŤƳ�ƂƿŚƯŻō�ƹ�����śō�įŶºƘŝ�ƶºſ�įŚºƷ�Ƶŵřŵ�Żř�ŜƘĪƯ�Ĩƿ�į

ĨƿżǀƟƺŗĥ�ƶƀſŒƯ��ƱřźƸţ�ƵŚĮƄƳřŵ�ŶƃŹř�İſŚƴƃŹŚĩ�ƶƯŚƳ�ƱŚƿŚě��Źƺưǀţ���
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