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Ã�Y|¿Y��Y�]Y��ÌiZe�¹|���Á�Ã�Y|¿Y�{�Â»�ÉÁ���]�É�Ì³{Â]�É�Ì³ .�Â�À���Y�Ã{Z¨f�Y�Ä]��ZÌ¿�¹|�Ã�Y|¿Y�ÉZÅ�Ê°Ì¿Á�f°·Y�ÉZÅ�Y|»�Á�É�Ì³

Ã�Y|¿Y��ËZ»�M��{�d����Á�Ê³{Z��h�Z]�ZÆ¿M�Ã|ÀÀ¯�ÂËY�{³{Â]�cZ]��d¯�u�Ê°ÌeZ¼ÀÌ��ÉZÅ�f»Y�Za�É�Ì.�É�Ì�]�Á�É�«Z])١٣٨٦ (
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�Â�À��®¼¯�Ä]�¶»Zu�¶]Z¯�É�Ë~a�¥Z� ¿Y�\^��Ä]�¶Ì¬i�m�¾Ë�fÆ]�ÊËZÀÌ]�¾Ì�Z»�ºf�Ì���Y�Ã{Z f̈�Y�{Â^¿��Ë~a�½Z°»Y�ÄËÁY��ÉZÅ

{Â]�{ÂmÂ»�½Z°»Y.ÊmZu�½Y�Z°¼Å�Á�Ã{Y�)١٣٨٧ ({�Y|¿Zf�Y��Z�Y� �]� Y�� Á{�³��¤»� ,Ê¬Ì¬ve� �{Ã{Z¨f�Y� Z]� {ÂmÂ»�ÉZÅ��Á���Y

Äm�{�²¿��¦¸fz»� ÃÁ�³� �ZÆq� �{� �ËÂ�e���Y{�a|¿{�¯� É|À] .�ÉY�]� \�ZÀ»� ,�yZ����� Ã|�� º���ÉZÅ�Y{Â¼¿� �Z�Y� �]

Äm�{|¿|��[Zzf¿Y�É|À] .Äm�{�¶¼��ÉY�]�Ã{Z¨f�Y�Ê�Ìz�e��Ì·Z¿M�É�Z»M��Á���Y�É|À]|¿{�¯ .��Á��¾ËY�Z]�É|À]�Äm�{�d«{̃٩٦
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�ÃŹ f�{٩٨̃ÊÀÌ»��\Ì�{�¯�c�Â��Y��ZÅ.� ÉÂ��� Á� Ã{Y�{Z¼�)١٣٨٧ (�¦¸fz»� ¶uY�»� Ê�� Ã�Y|¿Y� Á� ¶°�� ÉZÅ�Âf¯Z§� cY�ÌÌ¤e

d�Âa|¿{Y{��Y�«�Ê]ZË��Y�{�Â»��ËÂ�e���Y{�a�Á��À°�Y�ºf�Ì���Y�Ã{Z¨f�Y�Z]�Ê¸v»�Ê»�Z��º«��l¿�]�Ä¿Y{�ÊÀ¯ .Zf¿�{Y{�½Z�¿�Ê���]�lË

d�Âa�|ÀËY�§�Ê��Ä¯Ê»��ÅZ¯�l¿�]�Ä¿Y{�����Á�µÂ��,t���ÊÀ¯|]ZË.� ZÌ¿�|�� Á�Ê¿ZË|Æ»)١٣٨٩ (��Y� Ã{Z¨f�Y�½Z°»Y�Ê���]�Ä]

|¿{�¯� ¹Y|«Y� ZÆ¿M� Á{� Á�º·Z���¼�¯���Z¼�� Á�ÊËZ�ZÀ��ÉY�]��ËÂ�e���Y{�a .�,�¼�¯� �Y��ËÂ�e� ÄÌÆe�ÉY�]� ,�ËZ»�M�¾ËY� �{

Y�Z]�É�Y{�a�Â¿�ºf�Ì�Ä´¿�®Ë��Y�Ã{Z¨f�|��ÄÌÆe�Ê]ZfÆ»�`»Ó�Á�Ã|¿�Y{ .�½Y�Z°¼Å� Á��ÌeÂÌ¿ZeÔa)١٩٩٨ (�½{�¯�º¯�Ê¬Ì¬ve� �{

Ã{Y{�dË�Y�Za�°��|À¿Z»�ÊËY�n»�|Àq�ÉZÅ|¿{�¯�Ê���]�Y��Ê´¿��ÉZÅ .�f¸Ì§�É�f»Y�Za��Ì£��Á��Ä]�ZÆ¿M�¥����Y�Ã|��{ZÆÀ�Ìa�ÉZÅ

{Â]�Ê°f» .Ì§�Ä¯�{Y{�½Z�¿�Ã|��É�Z��ÄÌ^��lËZf¿�f¸Ê»��ÅZ¯�Y��Ê¿ZÆ³Z¿�ÉZÅ��À¯YÁ�|Ë|m�ÉZÅ|Å{.� ½Á� Á� ÁZe)٢٠٠٧ (�µ|^»

|¿{�¯�Ã{Z¨f�Y�\Ì��Ã�Ìy}�ºf�Ì���§��ÉY�]�Y��É|Ë|m�Ê¬Ì^�e�ÉÁ�¯ .�ÉÁ�¯��ZÌ�Y��{�Y���Z° ¿Y�c|��ªË���¾ËY��Y�|Àf�¿YÂe�ZÆ¿M

ÃÂÌ»�ÉY�]��Á��¾ËY��Y�Á�|ÀÅ{�µZ¬f¿Y�ÓZ]�d����Z]�Y��\Ì��Á�Ã{Y{��ÅZ¯�»�ÉZÅ|ÀÀ¯�Ã{Z¨f�Y��Ì¿�Ä]Z.�½Y�Z°¼Å�Á�²¿Y�)٢٠٠٣ (

|¿{�¯�Ê���]��ËÂ�e��Ì·Z¿M�Á���Y{�a���Âe�ÊÀ�Z¯�²¿��[�z»�cY�ÌÌ¤e�ÉÁ��Y��É�Y{�Z^¿Y��ËY���¦¸fz»��YÂ¿Y�cY�iY .�ÉY�]� ZÆ¿M

�²¿��µ|»��Y�ÊÀ�Z¯�²¿��cY�ÌÌ¤e�Ê���]RGB|¿{�¯�Ã{Z¨f�Y.�½Y�Z°¼Å�Á�ÂÌ·)٢٠٠٩ (�ÃÂÌ»�¹Z°vf�Y�Á�Ê³|Ì���µZu��{�Y��Â¸Å

�°����Âe�d�Y{�]|¿{�¯�Ê���]�¦¸fz»�Äf�{�|Àq��{�,Ê¨Ì��|Àq�ÉZÅ.� ½Y�Z°¼Å� Á� ZÌ��Z³� �aÂ·)٢٠١٠ (�|Àq� �ËÂ�e� ®Ë� �Y

�¬¿�®ÌeZ»ÂeY��Ìz�e�ÉY�]�Ã�Ì¤f»|¿{�¯�Ã{Z¨f�Y�cZ^¯�»�d�Âa�ÉZÅ .� �·Â»� Á� �Ë�b�Y)٢٠١٠ (�{Z ]Y� ÉÁ�� �Y� Y�� Ä^¿Y� ÃÂÌ»� ºnu

Ã�Y|¿Y���Âe�½M�Ê�|ÀÅ³|¿{��¾Ì¼ze�É�Â¿�É�Ì .�½Y�Z°¼Å� Á�Z¿Ó)٢٠٠٥ (Ã�Ìy}�c�Y�u�Äm�{��iY�ÄmÂ³�½|Ì���Ä¸u�»�Á�É�Z�

�²¿���YÂy�cY�ÌÌ¤e�ÉÁ��Y��Ã|��Ã{����]�Ã�Ze�Ê´¿�§RGB|¿{�¯�Ê���]�ÊËÂW|ËÁ��ËÁZ�e���Âe .�Ä���{�Y��Ê´¿�§�ÄmÂ³�ZÆ¿M

�{�lÀa��{�Á�Ã{����]�Y��¹Y|¯�Å�Á�Ã{�¯�d�Y{�]�½|Ì����Y�Ä¸u�»�ËÂ�e�¹ÁY|»��Â��Ä]�ZÆ¿M��Y�Á�|¿{Y{��Y�«�¦¸fz»�c�Y�u�Äm�É�Y{�]

|¿{�¯.�½Y�Z°¼Å�Á�|Ì»Y)٢٠١٠ (®ÌÀ°e��Y�Ã{Z¨f�Y�Z]ÃÂÌ»�ºnu�Á�¹�m�,�ËÂ�e���Y{�a�ÉZÅÃ�Y|¿Y�Y��cZ^¯�¯�ÉZÅ|¿{�¯�É�Ì³ .�ZÆ¿M

Y�Z]�Á�Ã{�¯�Ã{Z¨f�Y���¿�{�Â»�ÃÂÌ»��Y�É{Â¼���ËÁZ�e�d§ZË�{�ÉY�]�¾Ì]�Á{�Á{��Y�Ã|��Y�mY�Á�ÊuY���|»M�Z¯�ºfË�Â´·Y�®Ë��Y�Ã{Z¨f�

®Ì�Ì]�µYÁ�ËÁ�½Z]���{˺|¿{Y{��Y�«�Ê���]�{�Â»�Y���ËÁZ�e .�½Y�Z°¼Å�Á�¶�Y�Ê¼jÌ»)٢٠٠٩ (�[Ô³�\Ì��Ê°Ë�Ì§��YÂy��Y�Êy�]

|¿�¯�Ê���]�Y� .¶Ì^«��Y�É{�YÂ»�ªÌ¬ve�¾ËY��{�ZÆ¿M :�]�\Ë���,¶z¸ze�,t���,¹�m�,¶«Y|u�,��Âf»�,�j¯Y|u���«Äf�\Ë���Á�É|À]

|¿{Y{� �Y�«� Ê���]� {�Â»� Y�� ®ÌeZf�Y� ­Z°v��Y.Ê¸��Ìy� ½Y�Z°¼Å� Á� �Âa)٢٠٠٨ (�Zb�Y{�� \Ì�� Ä¿Â³� Á{� Ê°Ë�Ì§� �YÂy˻�Á

1- Visual Basic
1- Redspar
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µYÂÌf�Y�Z^·{˼|¿{Y{��Y�«�Ê���]�{�Â»� Y� .¾°¿Y{�Ä¿Z³|Àq�½Â»�M��Y�Ã{Z¨f�Y�Z]�ZÆ¿M˽Ê³�ËÁ�,ÃÂÌ»���Âf»�µÂ��½Âr¼Å�Ê°Ë�Ì§�ÉZÅ

Ä^Àm� ,d»Zz��,����ÉZÅÃ�Y|¿Y�µ{Z »���Âf»���«�Á�Ê�|ÀÅ|¿{�¯�É�Ì³.�½Y�Z°¼Å�Á��eÂÌa)٢٠٠٤ (��YÂy�ÉÁ�� Y�� Z»{��ÌiZe

\Ì��Ê°Ì¿Z°»|¿{�¯�Ê���]� Ã|��®�y�ÉZÅ .Ä°e� �Z¯�¾ËY�ÉY�]� ZÆ¿M�ÉZÅZ»{� �{� Y��\Ì��ÉZÅ٥٠� Ze٨٠�Á� Ã{�¯�®�y�Äm�{

|Àf§�³�Ã�Y|¿Y��Z�§�½Â»�M��Y�Ã{Z¨f�Y�Z]�Y��ZÆ¿M�Ê°Ì¿Z°»��YÂy.�½Y�Z°¼Å�Á�Ä¼¸°Ë�)٢٠٠٧ (�ÃÂÌ»��ËÂ�e���Y{�a��Á���Y�Ã{Z¨f�Y�Z]

Ä¬^��½M�Êm�Zy�cZ»|��\�u��]�Y��½ÂfË�|¿{�¯�É|À].�½Y�Z°¼Å� Á�É{Â �»)١٣٨٣ (¹Z¿� Ä]�ÊeY�{Z��\Ì��º«�� Ä��½|¸³�ÉZÅ

m�,ZÅ��«�Ê�|ÀÅ�¾Ì´¿ZÌ»�,{Z ]Y�¶»Z��Ê°Ë�Ì§�cZ�z�»���¿��Y�Y��dÌ¼�Y�Ê¿Y�³�Á���Ì·{�{��,��Ì·{��Â�z»�¹�m�Á�dËÁ�¯�,¹�

Ã|ÅZ�»� |Àq�Ê§{Z�e�¶»Z¯�­Â¸]�s���\·Z«� �{�É�ÅZ��ÄfÌ�Ìf�ÓY�\Ë���¶»Z��Ê°Ì¿Z°»��YÂy� ��¿� �Y� Á� �Y�°e� �ZÆq��{�ÉY

Ã|ÅZ�»�|Àq�Ê§{Z�e�Ô»Z¯�s���\·Z«��{�Ê´»�¬q�Á�Ê´fzÌ�³�É��¿Y�,Ê´fzÌ�³��¿�¯�,ÊfzÌ�³��Àe�,É�ÅZ���Y�°e�Ä¿��{�ÉY

|¿{�¯�Ä�ËZ¬» .

�Y�¥|ÅÊ³�ËÁ��{�cY�ÌÌ¤e�½{�¯��z�»�ªÌ¬ve�¾ËY�ÉY�mY��Y�Ê¸�Ä¿Zy{����{�É�Y|Æ´¿�¹Z´ÀÅ��{�\Ì��ÃÂÌ»��ËÂ�e�ÉZÅ

d�Y

��Á��Á�{YÂ»ZÅ

�É�Z��Ã{Z»MÄ¿Â¼¿ZÅ

\Ì��Ä¿Â¼¿�ªÌ¬ve�¾ËY���Ì·{�½|¸³�º«��Ã�Ze�ÉZÅ)Ä¿Â¼¿��Y�Ã|��ÄÌÆe�ÉZÅ�\Ì��Ä¯�½YÁ�Ì��\Ì��¹Z¿�Ä]�½Y�ËY�Ê»Â]�ÉZÅ

{Â] (¶ËYÁY��{�Æ»|¿|��ÄÌÆe�½Z³�³��Z]�½Y|Ì»��Y�ÃZ» .ÃÂÌ»�Ã{Y{��Y�«�Ä¿Zy{���½Á�{�Á�Ã|���Ì¼e�®�y�Äq�Za�{|��®Ë�Ä¸Ì�Â]�ZÅ

|¿|�.�Á�Ä¿Zy{���½YÂÀ��Ä]�½M�ÉÓZ]�Ä¬^��Ä¯�ÉÂv¿�Ä]�,|�� Ã{Z¨f�Y�Ê´¿Zy�µZrzË�®Ë��Y�ÊÅZ´�ËZ»�M�Ä¿Zy{���dyZ��ÉY�]

Ä´¿�ÉY�]�½M�ÊÀÌWZa��z]�Á��ËZa�cY�ÌÆne�É�Y{d§�³��Y�«�Ã{Z¨f�Y�{�Â»�dÌ .

Z»{�µ�fÀ¯�ÃZ´f�{

Ã�Y|¿Y�Ä]��{Z«�Ä¯�µZfÌnË{�¶aÂ¯Â»�e�ÃŹ f�{�®Ë��Y�d]Zi�Ã{Á|v»�®Ë��{�Z»{�µ�fÀ¯�ÉY�]��Y�Z»{�¾f�Y{�Ä´¿�d]Zi�Á�É�Ì³

|��Ã{Z¨f�Y�{Â]�|Ë�^e�ºf�Ì��µ�fÀ¯�ªË�� .lÀ�Z»{�¾ËY�Ê¸¯��Z¯��Á��Ê°Ë�f°·Y�¶Ì�¿Zfa�¥ÔfyY�{ZnËY�,ZÅ)·Á�Zf (�µZ�eY�¶v»��{

½M��{�Ä¯�,d�Y�¦¸fz»�ÉZÅZ»{��{�,�Àn¼Å��Ì£��¸§�Á{��Y�Á�Ã{�¯�¶�f»�ºÅ�Ä]�Â��®Ë��Y�Y���Àn¼ÅZ¿�É�¸§�ºÌ��Äf���Á{�ZÅ

Ã�Y|¿Y�ÃZ´f�{�Ä]��´Ë{�¥��Ê»�¶�Á�¶Ì�¿Zfa�¥ÔfyY�É�Ì³|À¯)�¶°�١( .�Äf�Y~³��Z¯�Ä¿Zy�{����Ìv»�½Á�{�ÃZ´f�{�¾ËY��Â�À�

�ÃZ´f�{�{Ây�Á�Ã|�Ê»�µ�fÀ¯�Y��Ã|ÀÀ¯�{���ºf�Ì��Ä]�¶�f»�©�]��Y|»��Â�À��ÉÂ���Y�\�ZÀ»�ÉZ»{��Ìz�e�c�Â���{�Ze�|À¯

3- Delbarstival
4-Duncan
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|À¯��Â»Zy�ZË�¾�Á��Y��ºf�Ì� .Ä´¿�ÉZ»{Êf¿Z��Äm�{�®Ë�Ä¿Zy{����{�\Ì��É�Y{�Z»{�½Z¼Å�ÉÁ���Ì¿��f»Â»�e�¾ËY�]ZÀ]�{Â]�{Y�³

|��ºÌ�Àe.

¶°�١.Z»{�µ�fÀ¯��Y|».

d]Â���µ�fÀ¯�ÃZ´f�{

Ã�Y|¿YÃ�Y|¿Y��Y��f¼¯�½M�d«{�Z»Y��Z�u��ZÌ�]�Ê^�¿�d]Â���É�Ì³d�Y�c�Y�u�É�Ì³ .�É�Ì³Â¸m�h�Z]�Ê^�¿�d]Â���µ�fÀ¯

|��|ÅYÂy�Ä¿Â¼¿�[M�[~m�ZË�Á�|u��Y��Ì]��Ìz^e��Y .Ã�Y|¿Y�Ä]��{Z«�ºÌ¬f�»��Â��Ä]�Ä¯�µZfÌnË{�lÀ��d]Â���®Ë��Y��Z¯�¾ËY�ÉY�]-

Ê»�d]Â����Y|¬»��ËZ¼¿� Á�É�Ì³|�Z]|��Ã{Z¨f�Y .��f»Â»�e�Ä¯�cÁZ¨e�¾ËY� Z]�d�Y��f»Â»�e�|À¿Z¼Å�lÀ��d]Â���¾ËY��Z¯��Z�Y

Ê»�µ�fÀ¯�|��Ã{Z¨f�Y�d]Â���|Ì·Âe��Â�À»�Ä]�Ä¯�Y��É�Zz]�ÃZ´f�{�lÀ��d]Â���Á�Ã{�¯�µ�fÀ¯�Y��|Ë�^e�ºf�Ì�{�¯ .�Ä¯�ÉÂv¿�Ä]

Ìv»�½Á�{�½M��Â�À��Á�Ã{�¯�ºÌ�Àe�ÃYÂz·{�d]Â����Y|¬»�ÉÁ��Y��ÃŹ f�{Ê»��Y�«�Ä¿Zy{����{�Ì³)¶°�٢( .�Ä]�d]Â���Ä¯�Ê»Z´ÀÅ

¾ÌWZa�t���ÃZ´f�{�|��]�ÃYÂz·{�|u��Y��eÓZ]�Ä]�Ä¯�Ê»Z´ÀÅ�Á�Ã{�¯�¾�Á��Y���Zz]�ÃZ´f�{�lÀ��d]Â���|��]�ÃYÂz·{�½Y�Ì»��Y��e

Ê»��Â»Zy��Zz]{Â� .Ä·Â·�Ä¸Ì�Â]�Ä¯�{�Y{��Y�«��Ìv»��Y�½Á�Ì]��{��Zz]�ÃZ´f�{��Zz]�ÉY�[M�Ä]�Y�Ê»�¶¬fÀ»�Ä¿Zy{���½Á�{|À¯.

¶°�٢.d]Â���µ�fÀ¯��Y|».
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ÊËZÀÌ]�¾Ì�Z»�ºf�Ì�

dz��d¼�«�Á{��Y�¶°�f»�ªÌ¬ve�¾ËY�ÉY�]�Ã|��ÄfyZ��Á�ÊuY���ÊËZÀÌ]�¾Ì�Z»�ºf�Ì�¹�¿�Á��Y�§YÊ»��Y�§Y|�Z].dz���Y�§Y

Ê»�É�Y{�]��°��Ä�¨v»�Á�¾Ì]�Á{�,Ä¿ZËY��d¼�«�Ä���Y�¶°�f»|�Z] .Ä¸Ì�Á�Ä]�¾Ì]�Á{��ËÁZ�e�Á�|��¶�f»�Ä¿ZËY��Ä]�Ê�]Y��¶]Z¯

Ê»�Ã�Ìy}�Ä¿ZËY��Ê¼WY{�Ä�§Zu��{�Ã|��Äf§�³|� .d¨Å��Á|ÀËÁ�¶»Z��ºf�Ì��ÉY�Y{�Ã|��Ã{Z¨f�Y�Ä¿ZËY�٥�lÀa�É�¯�»��´��Y{�a�|uYÁ

Äf�ÅÉY٦ÊfËZ]�Z´Ì³��ZÆq�¹��Á٧|��Äf§�³��Z¯�Ä].yY�Ä¸u�»��Y�Á�d�Y���Y{�a�Á�cZ¼Ì¼�e��¯�»��«YÁ��{�Ä¿ZËY��Ä¸u�»�Ze��ËÂ�e�~

Ê»�É�Z]�Y���¬¿�¾Ë�f¼Æ»�cZ�Ô�Y�ÊmÁ�y�ÊÀ Ë�ÊeZËZa|À¯.¾À¯�É�Y{�]��°��¾Ì]�Á{�®Ë�Ã|��Ã{Z¨f�Y�¾Ì]�Á{٨��Â�¯�dyZ�

Ê»�\�¿�É�Y{�]��°��Ä^ m�½Á�{�É{Â¼���Â��Ä]�Ä¯�{Â]�¾aY�|�.�°�� Ä¼Å� Ä¯�¶Ì·{�¾ËY� Ä]���¿� �Y�d]Zi� �ËY��� �{� |ËZ]� ZÅ

�Á�¥Y��Y��Ìv»��Â¿�c|�\Ì��Ä¸�Z§Ê»��Y�«�¾Ì]�Á{��Y�ZÅ|��Äf§�³��Z¯�¾ËY�ÉY�]�Ä]�Ê°«ZeY�dyZ��Ä]�ºÌ¼�e�,|Àf§�³ .��Y�®«ZeY

�{Z ]Y�Ä]�Ê^ °»�¶°��Ä]�Á�[Âq��Àm٤٥×٤٥×٤٥��f¼Ìf¿Z�|��ÄfyZ��d�Y��Z]�½M�t���®Ë��¬§�Ä¯ .�Ä^ m�½Á�{�ÊËZÀ�Á��ÉY�]

{�¥Y��Y��{�Á�Ä^ m�¦¬��Ä]�Ä¯�cYÁ�d�Å�Ê]ZfÆ»�`»Ó�Ä���Y|��Ã{Z¨f�Y�|¿{Â]�Ã|��\�¿�Êj¸j»�¶°��Ä]�¾Ì]�Á .�Ã{Z¨f�Y�¶Ì·{

{Â]�Ä^ m�ÉZËYÁ��¹Z¼e�Ä]�½Z�°Ë�É�Y{�a��Â¿�¶°��Êj¸j»)�¶°�٣(.

�¶°�٣.�Y�«�ÃÂv¿�°��Ä�¨v»��{�¾Ì]�Á{�É�Ì³É�Y{�].

\Ì��\�ZÀ»�Ä¸�Z§�½{�¯�Y|Ìa�ÉY�]�d�Y|¿�{ÂmÁ�Ê^�ZÀ»��m�»�Ä°ÀËY�¶Ì·{�Ä]�¾Ì]�Á{��À·��Y�ZÅ�¦¸fz»�¶�YÂ§��{�ZÆ¿M��Y

�°��¾Ì]�Á{��À·�Ä]�d^�¿�°��Á�|��É�Y{�]¹�¿���Âe���Y{�a�dÌ¸]Z«�Á��ËÂ�e�sÂ�Á���¿��Y�Ã|��Äf§�³�ÉZÅ�|��Ê���]��Y�§Y

�Ä¸�Z§�dËZÆ¿��{�Ä¯٢٥Êf¿Z��°��ÉY�]�Ä¸�Z§�¾Ë�fÆ]�½YÂÀ��Ä]��f»|��[Zzf¿Y�É�Y{�] .

�ËZ»�M�s��

5-Windows 7
6-Intel core i5
7-RAM 4GB
8-Canon
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�°��ÉY�]�\Ì��{|���ZÆq�ÉY�]�ÄËÁY��®Ë�\Ì���Å��Y�µÁY�d]Â¿��{�Ä¯�c�Â��¾Ë|]�|��[Zzf¿Y�É�Y{�]�°��É�Y{�]

�°��É| ]�cZ §{�É�Y�³�d»Ô��Z]�Ä¯�|��[Zzf¿Y��{��f�Ì]�d«{��Â�À»�Ä]�Á�|��Äf§�³��°��\Ì��ÄËÁY��½Z¼Å��Y��Ì¿�É�Y{�]

|��Äf§�³��°��Ä��d]Â¿��Å��{�\Ì���Å��Y�ÄËÁY��¾ÌÌ e)¶°�٤(��Å��{�\Ì���Å��Y�{Â]��Y�«��³Y�Ä¯�{Â]�¾ËY�ºÅ��Z¯�¾ËY�¶Ì·{� ,

§�³��°��ÄËÁY��®Ë��Y�d]Â¿{Â^¿�¾°¼»��´Ë|°Ë� Z]ZÅ��°��Ä�ËZ¬»��´Ë{�{Â��Äf .�°���Å�É�Y{�]١٤Ê»�¹Zn¿Y��Á��¾Ë|]�|�

Ä¿Â¼¿�Ä¯�c�Â���Å�ZÅ١٤�ÉZ»{�Ä]�½|Ì����Y�| ]�Á�Ã|��Ã{�ÁM�½Á�Ì]�Ê�ËZ»�M�Ä¿Zy{���¶yY{��Y��Á�٢٠Êf¿Z��Äm�{��°��{Y�³

¿Y{�³�]�Ä¿Zy{���¶yY{�Ä]�Ã�Z]Á{�Á�Ã|��Äf§�³�ZÆ¿M��Y���¿�{�Â»Ê»�Ã||¿|� .¶°���{��ËÂ�e���Y{�a�Ê¸¯�ºfË�Â´·Y٥�Ã|Ë{�³�ÄWY�Y

d�Y.

¶°�٤.Ä¿Â¼¿�°��ÉZÅÉ�Y{�].

¶°�٥ .�ËÂ�e���Y{�a�Ê¸¯�ºfË�Â´·Y.

kY�zf�YÉZÅ�f»Y�ZaRGB

�Ìz�eÁ¥~uÄÀÌ»�

�ËÂ�e�¶ËZ§�®Ë�½{�¯��Z]

¶Ë| êd»�§RGBÄ]
d»�§HSB

�f»Y�Za�kY�zf�Y�ÉZÅHSB

Ã�Ìy}cZ�Ô�YkY�zf�YÃ|�

�Á��

½ZËZa
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Ã{Y{�¶Ì¸ve�Á�ÄË�neZÅ

�ËZ»�MÉZÅ¹Zn¿YÃ|��{\·Z«s��Ô»Z¯Ê§{Z�eÁÄË�ne�¿ZË�YÁZ]Ã{Z¨f�Y�Y¹�¿�Y�§YÉ�Z»MSAS¹Zn¿Yd§�³Á

ZÅ�Y{Â¼¿ÁµÁY|mÄ]Ä¸Ì�Á¹�¿�Y�§YRÁMS Exel 2007º��|�.

lËZf¿hv]�Á

�Ë{Z¬»�cY�ÌÌ¤e�Ê���]RGB

Ã{Y{� Ã�Ìy}� �Y��a¹�¿���Âe� Ã|�� kY�zf�Y� ¹Y�³Âf�ÌÅ�ÉZÅ�½Z»��d�Å� �Å� �{�\Ì�� {|�� �ZÆq� �Y�®Ë�Å�ÉY�]� �Y�§Y

�°�Ã{Y{�,É�Y{�]|��Ê���]�½Z�°Ë�Ê´¿��c|��®Ë�Z]�¹Y�³Âf�ÌÅ��Y{Â¼¿�¶°����¿��Y�ºÅ�Á�Ã|��¶Ì¸ve�É�Z»M���¿��Y�ºÅ�ZÅ .

��Ë{Z¬»�É�Z»M�Ä�ËZ¬»RGB

{|m��µÁ١²¿��ÉY�]��¿ZË�YÁ��Ì·Z¿M��Ë{Z¬»Ê»�Ã|ÅZ�»�Ê]M�Á��^��,�»�«�ÉZÅ{Â�.

�µÁ|m١.�»�«�²¿��ÉY�]��¿ZË�YÁ��Ì·Z¿M��Ë{Z¬»Ê]M�Á��^��,.

*�t����{̃٥ÊÀ »d�Y��Y{.

¹Y�³Âf�ÌÅ�cY�Ì¤e�Ä�ËZ¬»Ã{Y{�ÉZÅ�ÉZÅRGB

Ã{Y{�Ä¯�Zn¿M��YÊ¿YÁY�§�c�Â��Ä]�Ã|»M�d�|]�ÉZÅ²¿��c|���{Ê»�²¿��Ã|¿�Z���Y�L�m��Å��{�¦¸fz»�ÉZÅ�Z]��a�|�Z]

¹Y�³Âf�ÌÅ�Ä�ËZ¬»Ê»�ZÅ\Ì��²¿��cY�ÌÌ¤e�ÃÂv¿�Ä]�½YÂe{�]�Êa�½Z»��d�~³��{)¶°�٦(.
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¶°�٦.�z�»�½Z»��®Ë��{�Ê]M�²¿��c|���Y{Â¼¿�Ä¿Â¼¿�®Ë.

�{Y|�Y�Ä¯��Y{Â¼¿�Ê¬§Y��Âv»�¨��Ze٢٥٥{�Â»�²¿��c|���´¿ZËZ¼¿�{�Y{��Y�«�Ä¯�ÊÀ »�¾Ë|]�,d�Y���¿�¨��Á�ª¸�»�Ê°�»

٢٥٥Ê»�ª¸�»�Ê]M|�Z] .�¾ËY��Y�¹Y|¯��Å�Ê¿YÁY�§�{Y| e��´¿ZËZ¼¿�É{Â¼���Âv»٢٥٦d�Y�²¿��c|� .��Y{Â¼¿�®Ë��Y{Â¼¿��«YÁ��{

��Y�Ä¯�d�Y�Ê¿Âf�٢٥٥Ê»���¿�{�Â»�Ä¿Zy��{�Ê¿YÁY�§�{Y| e�,�Y{Â¼¿�É{Â¼���Âv»�Á�Ã|��¶Ì°�e�Ä¿Zy|�Z] .�ÓZ]�¶°��µZj»�ÉY�]

{Á|u�Ä¯�d�Y�¾ËY��´¿Z�¿�Y٢٣٠٠٠¶�°Ìa��¾ËY��{�²¿��c|��Ä¯�|¿�Y{�{ÂmÁ�¶°٥٠�²¿��c|��Ê¸�°Ìa�pÌÅ�Á�|Àf�Å�Y�Y{�Y�

١٥٠�²¿��c|��Ê¿YÁY�§�{Y| e�Á�d�Ì¿�Y�Y{�Y�١٥٠d�Y��¨�.

²¿���Y�®Ë�Å�ÉY�]�¹Y�³Âf�ÌÅ��Y{Â¼¿�Ä��½Z»���Å��{�\Ì���Å�ÉY�]�Ä°ÀËY�Ä]�ÄmÂe�Z]�Á�|��º���{���Á��^��,�»�«�ÉZÅ

]� �a� |�� �Y�°e� �Z]� d�Å� É�Y{�]��°��d�|]� Ê]M� �Y{Â¼¿� d�Å� Á� �^�� �Y{Â¼¿� d�Å� ,�»�«� �Y{Â¼¿� d�Å� \Ì�� �Å� ÉY�

|»M)¶°�٧(.

¶°�٧.É�Y{�]��°��½Z»��d�Å��{�Á{�Ã�Z¼��\Ì��ÉY�]��»�«�²¿��Ê¿YÁY�§��Y{Â¼¿.

��{¶°�٧ÉY�]�Y���»�«�²¿��Ê¿YÁY�§��Y{Â¼¿�»�Y��É�Y{�]��°��½Z»��d�Å��{�Á{�Ã�Z¼��Ä¿Â¼¿Ê»�Ã|ÅZ�ÉY�]�,{Â��Ä�ËZ¬»

�Y{Â¼¿½Z»���{�²¿��c|���ÌÌ¤e�ÃÂv¿�½{�ÁM�d�|]�ÃÂv¿�Á�ZÅ|��¾ÌÌ e��Y{Â¼¿��Å�Ä¿ZÌ»�¦¸fz»�ÉZÅ .�É{Â¼���y�Ä¿ZÌ»��Y��Â�À»

Ê¿YÁY�§�{Y| e�|��{�ÃZnÀa�Ä¯�d�YÊ»��Y�«�½M�`q�d¼���{�ZÆ¿M��´Ë{�|��{�ÃZnÀa�Á�d�Y��d¼���{�ZÅ�|¿�Ì³)¶°�٨ .(�Ä]��«YÁ��{
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�½M�²¿��c|��ÊÀ »Ê»�[Z�u��Ì¿��z�»�½Z»��½M��{�Ä¿Â¼¿�²¿���Y��a�{Á�]��¨��d¼��Ä]�Ä¿ZÌ»�Äq�Å�Ä¯�É�Â��Ä]�,{Â�

�°��]�Á�d�Y�Ã|��Ä§Z�Y�ÃZÌ��²¿��Ä]�Ã|��º¯���¿�{�Â».

¶°�٨.Ê¿YÁY�§��Y{Â¼¿��{�Ä¿ZÌ»��y��Y�Ä¿Â¼¿�®Ë.

¼¿�®Ë��{�²¿���Å�ÉY�]�Ä¿ZÌ»��Z¬¿�Ä¼Å�lËZf¿��fÆ]��ËZ¼¿�Á��Z¯�d·ÂÆ��ÉY�]|��Ã{�ÁM��Y{Â.

¶°�٩Ê»�½Z�¿��Y��a�Á�Äf§ZË��ÅZ¯� Y|f]Y� �{�Ä¿Â¼¿��ZÆq�ÉY�]��»�«�²¿��¹Y�³Âf�ÌÅ��Y{Â¼¿��Ë��t����¯�»�Ä¯�|Å{

d�Y�Ã{�¯�Y|Ìa��ËY�§Y�¹�ZÆq�½Z»� .¶°�١٠�|Å{�Ê»�½Z�¿�Ä¿Â¼¿��ZÆq�ÉY�]��^��²¿��¹Y�³Âf�ÌÅ��Y{Â¼¿��Ë��t����¯�»�Ä¯

d�Y�Ã{�¯�Ê��Y���ÅZ¯�Ä]�Á��|¿Á� .

¶°�١١.\Ì��Ä¿Â¼¿��ZÆq��Å��{�Ê]M�²¿��ÉY�]�Ä¿ZÌ»��Z¬¿�cY�ÌÌ¤e��Y{Â¼¿.
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��Ë{Z¬»�cY�ÌÌ¤e�Ê���]HSB

Ã{Y{��Ë{Z¬»�ÉZÅHSBÃ{Y{�Ã�Ìy}��Y��a��Ì¿¹�¿���Âe�Ã|��kY�zf�Y�¹Y�³Âf�ÌÅ�ÉZÅ�\Ì��{|���ZÆq��Y�®Ë�Å�ÉY�]��Y�§Y

�°��½Z»��d�Å��Å��{Ã{Y{�,É�Y{�]�Á{��Y�ZÅ|¿|��Ê���]�Ê¿YÁY�§��Y{Â¼¿�cY�ÌÌ¤e�Ä�ËZ¬»�Á��¿ZË�YÁ��Ì·Z¿M���¿ .

��Ë{Z¬»�É�Z»M�Ä�ËZ¬»HSB

µÁY|m��{٤,٥�Á٦Ê»�Ã|ÅZ�»�ÊÀ�Á��Á��Z^�Y�,²¿��¶�Y��Ë{Z¬»�ÉY�]��¿ZË�YÁ��Ì·Z¿M��Ë{Z¬»{Â�.

Į ՚כ�t����{̃٥ÊÀ »d�Y��Y{.

Į ՚ככ�t����{̃١ÊÀ »d�Y��Y{.

�µÁ|m٤ .�Ì·Z¿M��Ë{Z¬»²¿��¶�Y�¶»Z��ÉY�]��¿ZË�YÁ.

cY�ÌÌ¤e��]ZÀ»É{Y�M�Äm�{cZ ]�»�¾Ì´¿ZÌ»

½Z»�٧٧٠/١٢٧٠/٩

Z�y٢٤٣٠/١

�µÁ|m٥.�Z^�Y�¶»Z��ÉY�]��¿ZË�YÁ��Ì·Z¿M��Ë{Z¬».

cY�ÌÌ¤e��]ZÀ»É{Y�M�Äm�{cZ ]�»�¾Ì´¿ZÌ»

½Z»�٧٩٢/١٩٥٥٣/٣٤

Z�y٢٤٦٧/٥

�µÁ|m٦.ÊÀ�Á��¶»Z��ÉY�]��¿ZË�YÁ��Ì·Z¿M��Ë{Z¬».

cY�ÌÌ¤e��]ZÀ»É{Y�M�Äm�{cZ ]�»�¾Ì ¿́ZÌ»

½Z»�٧٩٦/١٠٢١٧/٢١

Z�y٢٤٨٦/٤

¹Y�³Âf�ÌÅ�cY�Ì¤e�Ä�ËZ¬»Ã{Y{�ÉZÅÉZÅHSB

ÊÀ�Á��Á��Z^�Y�,²¿��¶�Y�¶»Z��Ä��cY�ÌÌ¤e�Ä]�½{�]�Êa�ÉY�]��Zf§���Ì·Z¿M�Ä]��Ì¿�ÄfyY{�a�¹Y�³Âf�ÌÅ��Y{Â¼¿�t����¯�»

|�.
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¶°�١٢.\Ì��Ä¿Â¼¿��ZÆq��Å��{�²¿��¶�Y�¶»Z��ÉY�]�Ä¿ZÌ»��Z¬¿�cY�ÌÌ¤e��Y{Â¼¿.

¶°��Ä]�ÄmÂe�Z]١٢Ä¿Â¼¿�²¿�Ê»�d¯�u�{���d¼��Ä]��^���Y�ZÅ|À¯.

¶°�١٣.\Ì��Ä¿Â¼¿��ZÆq��Å��{��Z^�Y�¶»Z��ÉY�]�Ä¿ZÌ»��Z¬¿�cY�ÌÌ¤e��Y{Â¼¿.

ÄmÂe�Z]¶°��Ä]١٣Ä¿Â¼¿�½Á�{��Z^�Y�¶»Z��ÁÄ¿Â¼¿�²¿��¾f§��É|Ì¨��d¼��Ä]�ÊÀ »�Ä]�Ä¯�Ã|���f�Ì]�ZÅÊ»�ZÅ|�Z] .
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Abstract

Machine vision is a non-destructive technology. By this method it is possible to reduce apple losses

in cold storage houses. The intensity of red, green and blue colours channels is classified between 0-

255, zero is the lowest and 255 is the highest intensity. In order to determine the effect of storage

time on color changes of apples, a laboratory cold storage house was built to control temperature

and humidity. During 16 weeks of storage, pictures of four sample apples were taken every two

weeks, by a camera mounted inside a box. By using imageJ software, the histogram of each red,

green and blue channel was determined. The statistical comparison of data in a completely

randomized block showed a significant effect of %5 on changes in the center of all levels. During

storage time these analysis showed that the intensity of red color decreased up to fourth week and

then increased. Also the intensity of green colour decreased from 165 to about 153, and the blue

showed a decreasing trend from 52 to 37.

Keywords: Apples, Storage, Machine vision, Image processing ans Physical properties
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