
   Ê¿Zz§�� ¾Ì»Y                 ÄÌ»Á�Y ÃZ´�¿Y{ ºf�Ì�ÂÌ] ®Ì¿Z°» ÃÁ�³ |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{  

      Ê¿Y{�» ¥�Z�                ÄÌ»Á�Y ÃZ´�¿Y{ ºf�Ì�ÂÌ] ®Ì¿Z°» ÃÁ�³ �ZÌ�¿Y{  

   Ê^v» ��M                   ÄÌ»Á�Y ÃZ´�¿Y{ ºf�Ì�ÂÌ] ®Ì¿Z°» ÃÁ�³ �ZË{Zf�Y    

   �Âa �§�{ {Zn�            ÄÌ»Á�Y ÃZ´�¿Y{ ºf�Ì�ÂÌ] ®Ì¿Z°» ÃÁ�³ É�f¯{ ÄfyÂ»M �¿Y{  

  

:Ã|Ì°q  

Y �Y ¥|ÅË¾  ¬veÌª  §� »Ê  |m �Á�Ë|É  Y�]É  ³ Ã�Y|¿YÌ�É  t��  �Z¼e  �ËZe  Y�� �{Ë�  Ê°Ì»ZÀË{  Y µÂ�Y .{Â]Ë¾  Àf^» �Á�Ê    �]

  d¯�uË®  �ËZe  Á� �]É  � t�� ÌÄ�  YÉ  Á� Ä¯ {Â]É  Z» ½MË�  �ËÄfz    .{Â] Ã|�  Á d§�³ c�Â� �ËZe �Ë� �Y É�Y{�]�ËÂ�e ¹Zn¿Y �Y �a

�Y~³ Ä¿Zf�M , ��Y{�a �Y ¶^« ¶uY�»É    �Y�§Y ¹�¿ �{ ��Y{�a �Y �a ÁMATLAB  À» ,Ä¬�  ] �Â]�»  �ËZe �Z¼e t�� Ä³ Ã�Y|¿YÌ�É 

�ne .|�ËÄ  ¸ve ÁÌ¶   ¹Zn¿Y  Y�Y{ �Z¼e Ä¬�À» �ÂÀe Ä¯ {Y{ ½Z�¿ Ã|�É  º�¿  ÊÀÌ »    , w�q ½{Y{ d¯�u Z] .d�YË ®    �Z¼e Ä¬�À»

Ë½Z�° ¼¯ ��¿ �YÊ  ÁÊ¸°� YË {Zn ZÅ�f»Y�Za .|�É  ¤f»Ì� Y �{ Ã{Z¨f�Y {�Â»Ë¾ ¬veÌª  ÉÁ��Ìa d���{Â] w�q �Z] Á.  

  {Y| e6  « Á ��� Á ½Z�°Ë ��¬» d^�¿ Z] �ËZe½Â»�M Á \�¿ w�q ®e �´¿Â»�M ÉÁ� �] cÁZ¨f» ²ÀË� ��  .d�Y Ã|Ì�� ¹Zn¿Y Ä] ZÅ

  �ËY�§Y  .{Â] ÉÁ��Ìa d��� Á  �Z]  �ËY�� Ä¼Å �{  Ê°ÌeZf�Y �Z¼e t�� Ä] d^�¿ Ê°Ì»ZÀË{ �Z¼e t�� cÁZ¨e �Y  Ê¯Zu lËZf¿

 e  t��  �Y|¬»  ,�ËZe  ���  �ËY�§Y  Z]  .d�Y  Ã|Ë{�³  �Z¼e  t�� �ÅZ¯  Ä]  �nÀ»  ÉÁ��Ìa  d���  �Ì¿  Á  d§ZË  �ËY�§Y  �ËZe  �Z¼

Ê» Ã|Ë{ Ê�y c�Â� Ä] Z^Ë�¬e �ËZe ��� Ä] d^�¿ �Z¼e t�� cY�ÌÌ¤e.{Â�    Ä¼Å �{ ,¾Ì»� t�� Z] �ËZe ®ÌeZf�Y �Z¼e µÂ�

\Ì¯�e  .d�Y Ã{Â] ®Ì»ZÀË{ d·Zu �Z¼e µÂ� �Y �f�Ì]  ,Ã|� �ËZ»�M É�Z¼Ìe ÉZÅ  Á Äf§ZË �ÅZ¯ Ê�Z¼e �Z�§ �Y|¬» ,�Z] �ËY�§Y Z]

�ÌÌ¤e  .d�Y Ã|� Ã|Ë{ ÉÁ��Ìa d��� �Y|¬» �Y ¶¬f�» Z^Ë�¬e �Z] Ä] d^�¿ Ê�Z¼e �Z�§ cY  

 »ZÀË{ �Z¼e t�� ,�Z¼e t�� ,�ËZe .­Zy Ã�Z^¿Y ,w�q ®e �´¿Â»�M ,®Ì 

Ê» ÄÌ¸¬¿ Ä¸Ì�Á �Z] cY�ÌÌ¤e Z]  ��ZÀf» �Z�§ �Ë�Âe Á ¾Ì»� ÉÁ� �] ÄÌ¸¬¿ Ä¸Ì�Á �ËZe �Z¼e t�� ÉZÅÂ´·Y ¿Z�¿ |¿YÂe dÌ¨Ì¯ �´

Ã�Y|¿Y  ,¾ÌÀr¼Å  .|�Z]  �ËZ� d·Zu  Á  �ËZeÊ»  �ËZe  �Z¼e  t��  ÉÂ´·Y  É�Ì³  Ê]ZË��Y  �Ì¿  Á  �ËZe  kZ�  Ê]ZË��Y  Á  ÊuY�� ÉY�]  |¿YÂe
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Ã�Y|¿Y .|�Z] |Ì¨» ÄÌ¸¬¿ Ä¸Ì�Á ªÌ¸ eÊ» �Z¼e t�� ¾ËY É�Ì³¥ÔeY �{ Ä¯ Ê�f¸£ d»ÁZ¬» ¾Ì¼ze �{ |¿YÂe   �Ì¿ d�Y �iÂ» É��¿Y

À»{Â�|�Z] |Ê»Z´ÀÅ .Ê» ¶°� �ÌÌ¤e �ËZe �f¸£ Ê� ¹ÁY|» c�Â� Ä] �ËZe {YÂ» Ä¯ {YÂ» ®Ìf�ÓYÂ°�ËÁ �Zf§� ¶Ì·{ Ä] ¥ÔeY ,|ÀÅ{

Ê» w� �ËZe  ,Â´Àq�³) .|Å{1995(  . º£�Ì¸�  {ZË� cÔ°�»   ,  ½Z¬¬v»  Ê �  �{   ­�{  �Zf§�   t��  �Z¼e  Ä]   ¶Ì·{  Ä�]Y�  �Z°�M  ¾Ì]  

t��  �Z¼e  �ËZe  Á  �ËZ�  cZÌ�Â�y  �ËZe  |À¿Z»  ��¯  ,  ÊfuY�  É�YÂ�  Á  �ËZ�  ®Ìf�Ó  |¿�Y{.  �Á� Ê¸¯ �Â� Ä]Ã�Y|¿Y  ÉZÅ É�Ì³

ËZe �Z¼e t�� �Y |Àe�Z^� �Êe�Y�u ~£Z¯ �Á� ,Ê´¿� �Z¼e t�� �Á� , Ê´¿� t�� �Á� ,Ä�Ì� Äv¨� �Á�ÉY , Á d�Y{�] �Á�

 µZfÌnË{ �ËÁZ�e ��Y{�a    ÁÁ�Ìa �Â�À� �Á�. �Á�  �ËÂ�e  µZfÌnË{  )DIC (  ®Ë  �Á�  ÄË�ne  Á  ¶Ì¸ve  �ËÂ�e  ,  ÊÀf^»   �]   �ËÁZ�e  

Ê·ZfÌnË{  d�Y  Ä¯  Ê»  |¿YÂe  �Âf¿Z¯  Á  �ÌÌ¤e  ½Z°»  ®Ë  º�m   dve  �Z]  Y�  �{  Ä�  | ]  ¾ÌÌ e  Ä¯ |À¯  \¸£Y  ÉY�]  Ã�Y|¿Y  É�Ì³  �ÌÌ¤e 

¶°�  ZÅ   ,   �¿�¯   ZÅ   Á  ½ZË�m   ÉZÅ  É�Â¿   Ã{Z¨f�Y   Ê»  {Â�  .Y�mY   Á  Ã{Z¨f�Y   �Y  ¾ËY   ¹�¿  �Y�§Y   0Zf^�¿  ½Z�M  d�Y  .�Y  ¾Ì]�Á{   ZÅ  ÉY�]   d^i  

½Z°»  ÉZÅ  �Zy   Ã{Z¨f�Y   Ê»  {Â�  Á  dÌ «Â»  ½Z°»  d^�¿  Ä]  ½Z°»  ÉZÅ  �´Ë{  d^i   Ê»  {Â�  .�b�  ¹ÂÆ¨»  Ê´f�^¼Å   ¶]Z¬f»   �Y 

d¨Ì�  ÉZÅ  Ã�Y|¿Y  É�Ì³  �{  Ä�Â¼n»  Ã{Y{  ZÅ  Ã{Z¨f�Y  Ê»  .{Â� Ã�Y|¿Y�Á� Ä] t�� Z] �ËZe �Z¼e t�� É�Ì³  Ê¨¸fz» ÉZÅ  ��Âe

Ã{Z� �{ .d�Y Ã|Ì�� ¹Zn¿Y Ä] ¾Ì¬¬v»�Á� ¾Ë�e {ZnËY �Z¼e t�� �ËZe ½{�¯ Zn]Zm Z] �b� Á �ËZe ¥Y��Y �{ ²¿� ½|Ì�Za Z] ZÅ

Ã�Y|¿Y  ­Zy ÉÁ� �]  Ã|�Ê»  É�Ì³) {{�³Taghavifar and Mardani, 2013.(  ÉÂ¬e  Ê���] Ä]  É�´Ë{  Ä ·Z�»  �{  Ê¿Y{�» Á  �§

½YÂÀ�  Ä]  ­Zy  Á  w�q  �Z¼e t��  �Àe  �]  �Y~³�ÌiZe Á  ºÆ» �f»Y�ZaÄfyY{�a  ­Zy  �{  Ã|»M  {ÂmÁ Ä]  ÉZÅÃ�Y|¿Y  .|¿Y  t�� É�Ì³

�Á� Á �ËÂ�e ��Y{�a ®ÌÀ°e �Y Ã{Z¨f�Y Z] ªÌ¬ve ¾ËY �{ ­Zy Á w�q �Z¼ed�Y Ã|Ì�� ¹Zn¿Y Ä] Ê�ÂÀ�» �ÂÅ �] ÊÀf^» ÉZÅ 

(Taghavifar and Mardani 2014)  .  Ã{Z¨f�Y Z] ½Y�Z°¼Å Á �Âa �§�{   ¾ÌÌ e Ä] �ËÁZ�e ��Y{�a  Á �ËZe �Ë� �Y É�Y{�]�ËÂ�e �Y

w�q �Z¼e t��ÄfyY{�a �Y|mM ÉZÅ |¿Y(Derafshpour et al. 2019)  

Y �{¾Ë  ¬ve,ªÌ    {Y| e �Y6    Ze�Ë  cZ�z�» Z] {�Y|¿Zf�Y    µÁ|m �{ Ã|� Ã{Y{ ½Z�¿3-1   d^/�¿ ÉY�Y{ Ê/´¼Å Ä/¯ d�Y Ã|� Ã{Z¨f�Y

 ZÆ¿M ��¬» d^�¿ Á Ã{Â] µZË{Y� �Â¿ �Y ZÅ�ËZe Ä¼Å .d�Y Ã|� Äf§�³ ��¿ �{ �Ì¤f» ZÅ�ËZe ÉZÀÆa Á ��« Á Ã{Â] ½Z�°Ë ��¬»60  d�Y

.d�Y Ã|� Äf§�³ ��¿ �{ �Ì¤f» ½YÂÀ� Ä] �ËZe ��« Á ��� ZÆÀe Á    �Z] t�� Ä�200  ,300    Á400  �³Â/¸Ì¯ µZ/¼�Y Z/Å�ËZe ÉÁ� �/] ¹

 .d�Y Ã|� t�� Ä� �{ ÉÁ��Ìa d���5/0 ,1   Á5/1  .d�Y Ã|� Äf§�³ ��¿ �{ ÄÌ¿Zi �] �f»  

  ­Zy µZ¿Z¯ ¶yY{ �{ Ä¯ d�Y Ã|� Ã{Z¨f�Y É�¸§ �¯Z] ®Ë �Y w�q �Z¼e t�� Ä] �Â]�» ÉZÅ Ã{Y{ d^i ÉY�] ,��Zu ªÌ¬ve Ê�

Zi  w�q  d¯�u  �Ì�»  �{  Á  ¾Ì]  ¶ËÂ�  d»Zz�  Z]  ÉY  Ä�Ì�  Äv¨�  ®Ë  ��Âe  �¯Z]  ¾ËY  .d�Y  Ã|�  d]20   {Z ]Y  Á  �f¼Ì¸Ì»

130*50    �¯Z] ª¼� .d�Y Ã|� Ã|¿Z�Âa �f¼Ìf¿Z�40   �Y É�Y{�^¼¸Ì§ Á É�Y{�] �°� ÉY�] Ê·ZfÌnË{ ¾Ì]�Á{ ®Ë  .d�Y �f¼Ìf¿Z�
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  ¾Ì»Ze �Â�À» Ä] .d�Y Äf§�³ �Y�« ½M ¦¯ �{ �¯Z] Á Ä�Ì� ÉÁ� �Y w�q d¯�u |ÀËY�§ `»Ó �Y É�Y{�]�ËÂ�e ¹Z´ÀÅ �{ Ê§Z¯ �Â¿

  ÉZÅLED   Á w�q É�Ì³�{ t�� �{ Á ÓZË  d¼� Ä]  Y�  �Â¿ É�Y{�] Ã{Y{ ¹Z´ÀÅ �{ Ä¯ d�Y Ã|� Ã{Z¨f�Y  ¾Ì]�Á{ ¥�� �ZÆq �{

.|ÀËZ¼¿ Ê» d°mÁ�a ÉY Ä�Ì� t��  

  
 ¶°�1  É�Y{�]�ËÂ�e Á �Â¿ d°mÁ�a ÉZÅ �z] Á ÉY Ä�Ì� �¯Z]  

  Ã{Z¨f�Y Z] Ä�Ì� ÉÁ� t��  d»Zz� Z] ([M Á Äf�Z�¿ \Ì¯�e) |Ì¨� �ËZ» ®Ë �Y3   Ê» Ã|¿Z�Âa �f¼Ì¸Ì»  ÉÁ� �Y w�q �Â^� Z] .{{�³

  ÉZÅ �z] Á ²¿� |Ì¨� ÄÀÌ»� ®Ë �Y Ê^Ì¯�e ,�ËÂ�e ¾ËY Á Ã|� ¹Zn¿Y �¯Z] ¶yY{ �Y É�Y{�] �ËÂ�e ,Ä�Ì� Z] �Z¼e Á �ËZ» ÄËÓ

 Y� Ä�Ì� t�� Á w�q É�Ì³�{ ÄÌuZ¿ Ä¯ d�Y ÉY Ã�Ìe .|Å{ Ê» ½Z�¿    

    
 ¶°�2  Ä�Ì� t�� ÉÁ� �] �ËZ» ¾fzË�   ¶°�3 Ä¿Â¼¿ Ã|� Ã�Ìy} º¸Ì§ �Y ºË�§ ®Ë�ËZ»�M �Y ÉY ZÅ  
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 Ä�Ì� ÉÁ� �Y ¾Ì » �Z] Á ÉÁ��Ìa d��� Z] w�q ,Ä�¨v» ¶yY{ ¾Ì]�Á{ ��Âe É�Y{�]�ËÂ�e �Z£M Á Ä�Ì� t�� ½|� Ã{Z»M �Y �a

Ê» �Â^�  Ã|�  ��«  É�Y{�]  º¸Ì§  Ä�Ì�  ÉÁ�  �Y  w�q  ¾f�~³  Z]  .|À¯Y  Á  º¸Ì§  �^�  µ�fÀ¯  ÉY�]  ¾Ì]�Á{  Á  �Y  �eÂÌb»Z¯  Ä]  µZ¬f¿

Ê» k�Zy Ä�¨v»  .{{�³  ¶°�3 -12  Ä¿Â¼¿ Ã|� Ã�Ìy} º¸Ì§ �Y ºË�§ ®Ë�ËZ»�M �Y ÉY  �ËZe �Z¼e Ã{Á|v» �{ .d�Y Ã{Y{ ½Z�¿ Y� ZÅ

Ä�Ì� t�� Z]�� Á Ã|� Ã{� �ZÀ¯ �ËZ» ,ÉY.d�Y ½ZËZ¼¿ Ã�Ìe ²¿� Z] Äf�] ÊÀvÀ» ®Ë \·Z« �{ �Z¼e t  

Y�]É  z�eÌ�  uYÂ¿Ê  �Z¼e  ZeË�  { ª�ZÀ» �YË�´  Â�e ,Ë�    Ä¿Zf�M �Á� �Y Ã{Z¨f�Y  Z]Otsu    ª�ZÀ» Ä] Ê�Z¼e �Ì£ Á Ê�Z¼e  �¬eÌ º  

Y  .|�Ë¾  Ë®  �Â´·YËºf  ZÅ Ä¿Zf�M Ä¯ d�Y c�Z�¿ ½Á|]É  Æ]ÌÄÀ  Å �Z�Y �] Y�Ì¹Y�³Âf�  Â�e Ë�  » [Zzf¿YÊ  |À¯  . Ë¾f§Z  Ë®    Ä¿Zf�M

Æ]ÌÄÀ   a Ä¯ ,Ì¶�°  «{ �Â� Ä] Y� ZÅÌª  ZÅ �Ô¯ �{ É  ºÌ�¬e Ê�Z¼e�Ì£ Á Ê�Z¼e  |À]É    , |À¯d�Y �Y{�Ây�] ��ÓZ] dÌ¼ÅY �Y .

¨¸fz»  ¶»YÂ�Ê  ZÀ�Á�  ,  �Â¿  [Ze�Z]  Ä¸¼m  �YÊË  ³{Â·M  Á  �YÂ¼ÅZ¿Ê  Z»Ë�  Ä]  �nÀ»  Z�y �ËY�§Y  »Ê  Y�]  .{Â�É   c|� �ÂÀe  �ÅZ¯

 aÌ¶�°  ZÅÉ   £Ì�  Ê�Z¼e    ,Ë®  Â�eË�  � e cÁZ¨eË¦  |�    É�Â� Ä] a ½M �{ Ä¯Ì¶�°  ZÅÉ    �¼·Ã|�  ]Ây Ä] Ã{�Âz¿ d�{ ÁÊ   ºÅ �Y

|¿Y Ã|� Y|m .  

  �Á� �Y  Ã{Z¨f�YOtsu  Y  �{Ë¾  �Á�  Ô°�»eÊ  {�Y{  Ä¯ Y�q   aÌ¶�°   a Ä] Y� ZÅÌ¶�°  ZÅÉ  Ê�Z¼e �Ì£ Á Ê�Z¼e  �¬eÌº   »Ê    , |À¯

Y ½Á|]ËÄ°À   a |�Z] Äf�Y{ ��¿ �{Ì¶�°  ZÅÉ  Y Ã|ÀÀ¯ �¼·É    {�Y{ {ÂmÁËZ    .Ä¿  �Á� ¾ËY�§ �{Ëº  ZÅÊË   a Ä¯Ì¶�°    Á Ê�Z¼e ÉZÅ

Ê�Z¼e �Ì£  ]Ây Ä]  , |¿�Y{ {ÂmÁÊ  » �Z¯Ê  Y  Z]  .|À¯Ë¾  �§  Z]  {�Ây�] , µZuËº  ZÅÊË   a  Ä¯Ì¶�°  ZÅÉ  Ê�Z¼e    {�Y|¿  {ÂmÁ ZÆ¿M  �{

f«Á)Ê  ZeË�  Á�É  �ÌÄ�  �Y�«  ´¿Ì{�¼¿ , (Ê  f��{ Ä] |¿YÂeÊ   a Ä¼ÅÌ¶�°  |À] Ä¬^� Y� ZÅÉ    ¶°� .|À¯4    lËZf¿Y�] Y�É  Ë®  § Ä¿Â¼¿Ì º¸  

» ½Z�¿Ê   a Ä¼Å ½M �{ Ä¯ |Å{Ì¶�° ¼¿ �¼· ZÅ Ê  |¿.� Àr¼Å ÁÌ¾ f¿ÌÄn �¬eÌº |À]É  �Á� �Y Ã{Z¨f�Y Z] ½MOtsu  .d�Y 

 
 ¶°�4  �Ë.�e ��Y{�a �{ Ê�Z¼e �Ì£ Á Ê�Z¼e ÄÌuZ¿ �Ìz�e�Z¼e t��  
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Y�]É  ³ Ã�Y|¿YÌ�É  uZ¿ÌÄ  Â�e , �Z¼eË�  �¬eÌº   a {Y| e Á Ã|� ¾°�Y Ã|�Ì¶�°  ZÅÉ  » ��Z¼� Ã|ÀÀ¯ �¼·Ê   a �Å .{Â�Ì ¶�° 

�z�» �Y|¬» Z] \�ZÀf»Ê  ]�ne c�Â� Ä] Ä¯ d�Y Ä¬�À» �YÊ   eÌÌ¾  � ��� .d�Y Ã|�ÌÄ�    Z] \�ZÀf»480   aÌ¶�°  50  f¿Z� Ê  

 .d�Y �f»  

      ¾ËY �{  dz� t�� Z] �ËZe �Z¼e µÂ� Á �Z¼e t�� �Y|¬» �] w�q ÉÁ� �Z] Á ÉÁ��Ìa d��� �f»Y�Za Á{ �iY Ê���] Ä] Ä ·Z�»

  {�Y|¿Zf�Y cZ�z�» Z]  �ËZe �� {Y| e  ÉY�]14-60-85  ,14-60-95  ,14-60-205  ,15 -60-85  ,15-60-95    Á15-60-205  

.d�Y Ã|� ÄfyY{�a  

  ¶°�5  ¤eÌÌ�  ZÆ]Z« �{ Y� �Z¼e Ä¬�À»É    �{ ¦¸fz»Ë®  Ê°Ì»ZÀË{ �ËY��   » ½Z�¿Ê  Y .|Å{Ë¾  ZÅ Ä^Àm �Y �Y{Â¼¿É    ¶]Z« ¦¸fz»

���]Ê  ·ÁY .d�YÌ¾  f¿ÌÄn  YË¾  �¬e  �Z¼e Ä¬�À» Ä¯ d�YË0Z^  Ë ®  Y Ã�Á{ {�°¸¼�É   Zn]Zm ÊË  �] Ä¯ Zn¿M �Y .d�YÌ�ZÉ    cZ ·Z�» �Y

yYÌ�  e �{ÌÌ¾ Ze �Z¼e t��Ë� Y�� �{Ë� Zf�YeÌ® {�Â» , d�Y Ã{Â] �¯�¼f»É Y�]É Z¬»ËÄ� f¿ÌÄn  .{�Y|¿ {ÂmÁ Ã|»M d�|]  

  
 ¶°�5  �ËZe Ê°Ì»ZÀË{ �Z¼e t��  

  
    ¿ �Y Ê¯Zu lËZf¿ ¾ËY Ê���]  Ä¯ d�Y �Ë� {�YÂ» s�� Ä] ÊeY��¿ Ä�¬  �ËZe ÉÁ� �Z] \¿Zm �Y �ËZe Ê�Z¼e �Z�§ É�Ë~a�ÌiZe ¾Ë�f�Ì]

  �Y|¬» ,�Z] �ËY�§Y Z] Á d�Y Ã{Â]  Ä¯ d�Y Ã{Zf§Y ©Z¨eY Ê�ËY�� �{ �Â�Â» ¾ËY .d�Y Äf§ZË �ÅZ¯ É|Àe Zf^�¿ \Ì� Z] Ê�Z¼e �Z�§

�z] lËZf¿ ª^� Ä°ÀËY Ä] ÄmÂe Z]Ê» �Ì¿ �ËZe �Z¼e t�� �ËY�§Y \mÂ» �Z] �ËY�§Y ,Ê¸^« ÉZÅ  Ä] Ä¯ Ê�Z¼e �Z�§ Êe�Z^� Ä] .{{�³

�Z] �ËY�§Y Z] d�Y Ã|� ¦Ë� e �Z¼e t�� Ä] �Z] d^�¿ c�Â� Ä]�ne Y� ��¯ k�z» �ÅZ¯ Á c�Â� ÉZÅ�f»Y�Za �ËY�§Y ½Z»�¼Å ,

Ê».d�Y Ã|� Ê�Z¼e �Z�§ �ÅZ¯ h�Z] ÄËÂ�Á{ c�Â� Ä] Á� ¾ËY �Y Á  |À¯    
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 ¶°�6 ÉÁ��Ìa d��� ¦¸fz» sÂ�� �{ �ËZe Ê�Z¼e �Z�§ �] �Z] �ÌiZe 
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Abstract: 
The aim of this research was to introduce a new method for contact area measurement in 
dynamic conditions. The principal of this approach were based on moving a tire over a glass 
surface that had been poured liquid on it. After pre-processing, threshold ing, and post-
processing operations in the MATLAB software, the area related to the lug parts was measured. 
The extracted analysis indicated that the contact area variation has a periodic discipline By 
moving the wheel, an identical contact area was created quantitatively and formally. The variable 
parameters used in this research were inflation pressure and wheel load. In the constant inflation 
pressure, wheel load could not increase the average con tact pressure significantly. As a result, 
most of the incremental load was spent on the deformation of the tire. However, it is suggested 
that the other parameters of tire type and forward velocity could be investigated further, in order 
to study their effects on the con tact area . 
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