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\¸¬e �Ìz�e   �Z¿Y [�  ¾Ì�Z» ��ÂeÊËZËÂ]  Ã{Y{ ¶Ì¸ve �Á��] ÊÀf^»  
  

Ê«{Z� |¼uY1*,  ,ÊÀÌ�u É{ZÅ2    
 

١.{Zf�YË�Z ,Á�e Á ��Â»M Ä��Â»Ël  ��ÁZ�¯É,  ,É��ÁZ�¯ lËÁ�e Á ��Â»M ,cZ¬Ì¬ve ½Z»�Z�Y ,½Y�ÆeË½Y�    
٢.Ê]�», Á�e Á ��Â»M Ä��Â»Ël ��ÁZ�¯É,  ,É��ÁZ�¯ lËÁ�e Á ��Â»M ,cZ¬Ì¬ve ½Z»�Z�Y ,½Y�ÆeË ½Y� 

 
Ã|Ì°q   

  �Â/�Â» ¾ËY �ÌiZe dve ÊËY~£ {YÂ» dÌ¨Ì¯ Á d/�Y É|m ¶/� » ®Ë ÊËY~£ cÓÂ/�v» �{ \¸¬eÊ»|/�Z] [� .
¾f/�Y{  Á �Ë~b·{ º � ¶Ì·{ Ä] �Z¿Y Êf¿M �YÂy®Ë ,½Y|Ì/�¯Y  {YÂ» �Y  Ê¯Y�ÂyZ]  ���YÊ» [Â/�v» {Â/� . ¾ËY �{

  Ä¿Z»Z/� �ÅÁ�a¾Ì/�Z»ÊËZËÂ]  Z]  d/�Å  �´/�u ÄËY�M  É�Z³Ä¬^� Á \¸¬e �Ìz/�e �Â�À» Ä]Ä¿Â¼¿ É|À] Ä] �Z¿Y [� ÉZÅ
Ä¿Â¼¿ Ê·M {YÂ» �Y�§ cZ^Ì¯�e �Y Ê/�Z¿ ZÅ�´/�u x/�Za .|/� Äf§�³ �Z¯  ZÅ�Á� �/�Âe  É�Z»M ÉZÅÊ¼Ì/� �Y ÊnÀ/� Ä¸¼m

�Á�  Ê�y ®Ì°¨e ¶Ì¸ve Á Ê¸�Y Ä¨·Â» ¶Ì¸ve ÉZÅÄ]    \�ZÀ» ÉÂ´·Y ¾ÌÌ e �Â�À»  .|� Ã{Z¨f�Y  d�|] lËZf¿ �Z�Y �]
  ,Ã|»M �Á�Ä¨·Â» ¶Ì¸ve Ä¨·Â» Á{ Z] Ê¸/�Y ÉZÅPC1  ÁPC2  d«{ Z]95 |/��{ Ã{Y{ ¶¯ �¿ZË�YÁ .{�¯ ¦Ì/�Âe Y� ZÅ

  �Á� �{Ê�y ®/Ì°¨e  ¶/Ì¸ve  �Á� �{  ²/ÀË{Â· �Y{Â¼¿ Ä/] Ä/mÂe Z/]PCA  ,  ÉZ/Å�´//�uTGS2610  ,MQ136 ,
TGS822  , TGS813  ÁTGS842    Ä/̄iZ/eÌ�  ¸«Y|/uÊ  Z/¼e�{ Ë�  »/Ì½Z  Ä/¿Â¼¿,|/¿�Y{ Z/Å  |/¿|///� ¥~/u.  Ä/¬^� d/«{  É|/À]

Ä¿Â¼¿  ZÅZ]  Ã{Y{�´/�u Á{ Á �´/�u d/�Å �Y ¶/�Zu ÉZÅ   \Ìe�e Ä]97  Á99 .|/� ��Y�³ |/��{ ¾ËY�]ZÀ]  ÉZÅ�´/�u
TGS2620  ÁMQ138  Ë�f�Ì]e ¾ �ÌiZ Y�Ä¿Â¼¿ �ËZ¼e Á \¸¬e �Ìz�e �{ [� ÉZÅ|¿�Y{ �Z¿Y. 

  
:É|Ì¸¯ cZ¼¸¯  

ÊÀÌ]�Z¿Y [� ,Â´·Y ÊËZ�ZÀ� ,\¸¬e ,®Ì¿Á�f°·Y   
  
*µÂX�» Ã|À�ËÂ¿ :a_sadeghi@yahoo.com 
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Ä»|¬»  
  Ê¼¸� ¹Z/¿ Z/] �Z/¿Y.Punica granatum L ) �Z/¿Y Ã�Ìe ÉZ//��Y �Y Ê°Ëpunicaceae�m Á d//�Y (  Ë°Ê  » �YÌÂÃZ/ÅÉ »Â]Ê  

  ÉZÅ�Â/�¯/�MÌZÉ ]�£ [ÂÀm,Ê  Y Ä¸¼m �Y Ë½Y�  Ê» |/�Z]]2  Á1[.  ¾Ë�eÓZ] Á d/�¯ �Ë� t�/� ¾Ë�f/�Ì] ÉY�Y{ ½Y�ËY
] d//�Y |Ì·Âe ½Y�Ì»3  ª^� .[Ä»Z¿ �Z»M    µZ//� �{ É��ÁZ//�¯{ZÆm1398   ½Y�ËY �Z¿Y |Ì·Âe ½Y�Ì»1100    ��Y�³ ¾e �Y�Å

 {Á|u ¶^« µZ/� Ä] d^/�¿ Ä¯ d/�Y Ã|/�20  ] d/�Y Äf/�Y{ {ÂmÁ |Ì·Âe �ËY�§Y |/��{4 Á5.[  ¶Ì·{ Ä] µÂ/�v» ¾ËY
¯  ��¿ �Y [Â£�» dÌ¨ÌcY�{Z//�   Ê·Â//�v» É��ÁZ//�¯ cÓÂ//�v» ¾Ì] �{]Ê  «�Ì\   ÉY�Y{ É{Z//�f«Y ��¿ �Y Á Ã{Â]

Ê» ½YÁY�§ dÌ¼ÅY] |//�Z]6Ã�Ze ½Âr¼Å Ê¨¸fz» c�Â//� Ä] �Z¿Y ÃÂÌ» .[ [M |À¿Z» Ã|//� É�ÁM�§ ¶°//� Ä] ZË Á É�Ây
Ê» ¥�/�» Ã�Ì£ Á �Z¿Y ,Ä¯�/� ,Äf/�Å ¾£Á� ,[� ,ÃÂÌ» {Â/� ]7  Á 8 Ä¯ d/�Y Ê¸À§ cZ^Ì¯�e �Y Ê Ì^� �^À» ®Ë �Z¿Y .[

Êf¿M ÉÁZu½Y|Ì/�¯Y  ¾Ì»ZfËÁ Á |ÌWÂ¿ÁÔ§ ,¶À§ Ê¸a ,¾¿Ze ½Âr¼Å ÊËZÅC  Ê»Êf¿M �ËZ/� ,|/�Z]½Y|Ì/�¯Y ¶»Z/� �Z¿Y ÉZÅ
µÁ�§Â¯Âe¾Ì¿ZÌ/�Âf¿M Á ZÅ�Ìa �YÂy Ä¯ |Àf/�Å ZÅ] d/�Y Ã|Ì/�� cZ^iY Ä] ZÆ¿M Ê¿Z»�{ Á Ã|¿�Ì³9[ .\¸¬e1  YÂ» �{ {
Ê» ÊËY~/£ ÊËY~/£ {YÂ» Z/] ½M ½{�¯ �Â¸z» ,�´Ë{ ÊËY~/£ Ã{Z/» ®/Ë ÉZ/m Ä/] ÊËY~/£ Ã{Z/» ®/Ë �Á�§ ¶/°//� Ä/] |/¿YÂe

¾ÌËZa dÌ¨Ì¯ Á d¼Ì« �Zv· Ä] Ä]Z//�»²¿� �Y Ã{Z¨f//�Y ,�e ÉZÅ{�Y|¿Zf//�Y dËZ�� ¹|� Á �Zn» �Ì£ Ê¿{Á�§Y {YÂ» Á ZÅ
] |/�Z] ÊËY~£ µÂ/�v» |Ì·Âe �{ Ê¨Ì¯10  ÀÌ»� �{ ½ÂÀ¯ Ze  .[ -d�Y Ã|� ¹Zn¿Y Ê¼¯ cZ¬Ì¬ve �Z¿Y [� \¸¬e �Ìz/�e Ä

�Á� Z/] �Z/¿Y [� \/̧¬e �Ìz//�e  |/À¿Z/» Ä/f§�//�Ìa Ê¸Ì¸ve ¦¸fz» ÉZ/Å�Ì¦nÀ//�Ê  |/̂e/Ë¶  �Â§/ËÄ  w�//�Á�§  2  ]11  ,[
 §Y�³ÂeZ»Á�¯Ê  Z» Ë �    Z] {�°¸¼� ÓZ]3 ]12�Á� ÊËY~£ cÓÂ//�v» dv//� �Ìz//�e �Â�À» Ä] ¾ÌÀr¼Å ,[ ¦¸fz» ÉZÅ

  |À¿Z» ÊËZÌ¼Ì/�Á�¯» ËZ» Ê§Y�³ÂeZ �-¦Ì�Ê»�m ÊnÀ/�4É�Z³ Ê§Y�³ÂeZ»Á�¯ ,-¦Ì�Ê»�m ÊnÀ/�5   Ã|/� Ã{Z¨f/�Y
] d�Y13�Á� ¾ËY Ä¯ [d«Á Á ÄÀË�Å �a µÂ¼ » �Â� Ä] ,ZÅ] |¿�Y{ ��zf» �]�Z¯ Ä] �ZÌ¿ Á |Àf�Å �Ì³14  Á15 ¾ËY�]ZÀ] .[

�Á� �Y Ã{Z¨f�Y �ÅÁ�a ¾ËY �{ Y� �Â¯~» cÔ°�» Ä¯ ¾Ë�´ËZm ÉZÅÊ» ��¿ Ä] É�Á�� É�»Y |�Z] Äf�Y|¿ Ê°Ë .|��
�Á� �Y¾Ì/�Z» �Y Ã{Z¨f/�Y ,ÊËY~£ {YÂ» dÌ¨Ì¯ �nÀ/� �{ ¾ËÂ¿ ÉZÅÊËZËÂ]6  .d/�Y  Ã�Æ]¾Ì/�Z» �Y É�Ì³ �nÀ» ,ÊËZËÂ]
ÄÌ^/� Ä]ÄvËY� ­�{ Á �Ìz/�e ,½Z/�¿Y ÊËZËÂ] �u É�Z/� Ê°Ì¿Á�f°·Y Á ÊËZÌ¼/� ÉZÅ�´/�u ÄËY�M �/�Âe Ã|Ìra ÉZÅ

Ê»] {Â/�16  [Ê³�ËÁ �Y ÊËY~£ cÓÂ/�v» �Y Ê/� ] º � Á ���d/�Y ZÆ¿M dÌ¨Ì¯ ¾ÌÌ e ÉY�] É|Ì¸¯ ÉZÅ.   ½ÂÀ¯ Ze
�ÅÁ�a¾Ì/�Z» Ä¿Z»Z/� �/�Âe Ê¨¸fz» ÉZÅ  cÓÂ/�v» �{ \¸¬e �Ìz/�e Á d·Z/�Y Ê]ZË��Y Ê/���] �Â�À» Ä] ÊËZËÂ]

] ½Y�¨�� Ä¸¼m �Y É��ÁZ//�¯ ¦¸fz»17[Zf§M ¾£Á� ,[] ½Y{�³18] ½ÂfË� ,[19//� ÉZq ,[] �^20] ÊÀ//�Z¯ Á [21 ¹Zn¿Y [
�Á� �m Ä¯ d/�Y Ã|/�Ê» [�z» �Ì£ Á É{�]�Z¯ ÉZÅ �{ .d/�Y Ã|Ì/�� cZ^iY Ä] \¸¬e Ê/���] �{ ½M ¶Ì/�¿Zfa Á |/�Z]

ÄmÂ³ [� �{ Á|¯ Ã�Âa \¸¬e �Ìz/�e �Â�À» Ä] Ê¬Ì¬ve \¸¬e ¦¸fz» sÂ�/� É�Z³ ÉZÅ�´/�u ÄËY�M �/�Âe Ê´¿�§
ÄmÂ³ [� Ä¿Â¼¿ �{ �Y Ã{Z¨f�Y Z] Ê´¿�§�Á�Ê¸�Y Ä¨·Â» ¶Ì¸ve ÉZÅ7ÊW�m cZ ]�» ¶«Y|u ,8  Ã|ÀÀ¯ ®Ì°¨e ¶Ì¸ve Á

Ê�y9 Ä¿Â¼¿ ,{Y{ ½Z//�¿ lËZf¿ .|¿|//� Ê//���] �{ \¸¬e ÉZÅPCA  ,99 Ã{Y{ �¿ZË�YÁ �Y |//��{ .{Y{ �//�Âa Y� ZÅ
Ä/¬^� d/«{ ¾Ë�f//�Ì] ¾ÌÀr¼ÅÄ/¿Â¼¿ É|/À]  d/«{ Z/] Ê�Z/ //� Ä/ËZ/a �]Z/e Ä/] �Â]�» \/̧¬e ÉZ/Å84/98  Â»M |//��{ Á ��

 
1 Adulteration
2 Fourier-transform infrared spectroscopy 
3 High-performance liquid chromatography 
4 Liquid Chromatography Mass Spectrometry 
5 Gas Chromatography Mass Spectrometry 
6 Machine olfaction 
7 Principal Component Analysis 
8 Partial least squares regression 
9 Linear discriminant analysis 
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  ÊnÀ/��Z^f�Y14/88    �Á� �{ |/��{Nu-SVM ] |/� ¾ÌÌ e22] ½Y�Z°¼Å Á Ê¿Z^ � ��Âe Ä¯ Ê/���] �{ .[23 Ã{Z¨f�Y Z] [

¾Ì/�Z» Ä¿Z»Z/� �Y  ÊËZËÂ]z/�eÌ� Y \¸¬e ¦¸fz» sÂ�/� Ë {Zn  ��Y Á [Ô³ �{ Ã|/� Ë]ZÊ    ½M d·Z/�Y�Á� Z] ¶Ì¸ve ÉZÅ
 Ã{Y{PCA  ,LDA½Z^Ìf/�a �Y{�] ¾Ì/�Z» ,1 dy�{ ÁºÌ¼�eÉ�Ì³2   �Á� Ä¯ |� ¹Zn¿YLDA ªÌ«{ ½YÂÀ� Ä] �Á� ¾Ë�e

 Â´·Y ÊËZ/�ZÀ/�Ä¬^� Ä] �{Z«Ä¿Â¼¿ É|À] d«{ Z] \¸¬e ÉZÅ94  ½Z^Ìf/�a �Y{�] ¾Ì/�Z» �Y Ã{Z¨f/�Y ¾ÌÀr¼Å .|Ë{�³  |/��{
 �Á� �{ Ê�y ¶¿�¯ �]Ze Z]C-SVM    \Ìe�e Ä] ÊnÀ/��Z^f�Y Á ��Â»M d«{75/98   Á5/87   �{ .|/� ��Y�³ |/��{

ÊÀÌ] ÃZ´f//�{ �Â» Ê³|Ì//�� �ËZa �Â�À» Ä] �´Ë{ Ê¬Ì¬veÉ�¸§ |Ì//�¯Y É{ZÅ Ä¼Ì¿ ÉZÅ�´//�u �] ÊÀf^» ®Ì¿Á�f°·Y3 
] |/� ÊuY��24Ä¿Â¼¿ ,Ä¿Z»Z/� ¾ËY �{ .[ºfË�Â´·Y ,Ã{Y{ ¶Ì/�ve Ä¿Z»Z/� ,É�Z³ ÉZÅ�´/�u ÄËY�M �/�Âe ZÅ �Ìz/�e ÉZÅ

  �Á� {Y{ ½Z/�¿ lËZf¿ .|¿|/� Ê/���] Ã{Y{ ¶Ì¸ve Á Â´·YLDA   d«{ Z] d/�¿YÂe97 Ä¿Â¼¿ |/��{Ä¬^� Y� ZÅ .|ËZ¼¿ É|À]
] ½Y�Z°¼Å Á Ê¿Z¼Ì¸/� �/�Âe Ä¯ Ê/���] �{25 �Â�À» Ä] [z/�eÌ� �Z¿Y [� Y�M �Y Ã{Z¨f/�Y Z] �·Zy ËÄ �´/�uÉ �Z³ ,É

 �Á� �Y Ã{Z¨f/�Y Z] ZÆÀePCAÄ¿Â¼¿ , [� \¸¬e �Ìz/�e ÉY�] �Â¯~» �Á� �{ .|/� Ê/���] �Z¿Y [� \¸¬e ¦¸fz» ÉZÅ
 Ã{Y{ �¿ZË�YÁ �Â¼n» �Â´¿Y Ã�Ì/� �Y �Z¿Y92 Ä£|£{ �Y Ê°Ë �Z¿Y [� \¸¬e �Ìz/�e .|»M d/�{ Ä] |/��{ Ä »Zm ÉZÅ

 Ä] ÄmÂe Z] ÊËY~£�Y {Z/�f«Y cÁZ¨f» ��É  Y~£ ÁÊË ½M  Ê» [Â/�v» Á �Ë�/� �Á� ®Ë ÄWY�Y �Â�À» ¾Ì¼Å Ä] Á {Â/�
.d/�Y �Y{�Ây�] ÊËÓZ] dÌ¼ÅY �Y {Z¼f�Y ¶]Z«  Â¿ �¿Y{ �Z/�Y �] Ë½Z³|À/� Y Ë¾ Ânf/�m Á Ä·Z¬»É  �]ZÀ» ¼¸� ,Ê¬veÌ¬ cZ

 Ê¼¯À^»Ê    �] [� \¸¬e �Ìz�e�Z» �Y Ã{Z¨f�Y Z]Ì¾  Â] ËZÃ{Y{ ¶Ì¸ve Á ÊË   Ã|� ¹Zn¿Yd�Y ,�ÅÁ�a ¾ËY �Y ¥|Å Y~· .
�Ìz/�e  Ä¬^� Á  É|À]\¸¬e Z»�y Ã�Ì/�) Ê^¸¬e �Â¿ �Y �·Zy �Z¿Y [�4 (Â´·Y ÊËZ/�ZÀ/� \/�ZÀ» ÄÀÌÆ] ºfË�Â´·Y [Zzf¿Y Á5 

¾Ì/�Z» Ä¿Z»Z/� �Y Ã{Z¨f/�Y Z] �] ÊÀf^» ÊËZËÂ]  Á Â] �Ì·Z¿M �Á� Z] �ÌiZe ¾Ë�f¼¯ Z] ZÅ�´/�u ¥~u ¾ÌÀr¼Å  �Á� É�Z»M
Ê¼Ì�ÊnÀ�6    .d�Y  
  

�Á� Á {YÂ» ZÅ  
 (¦·YÃ{Z»MÄ¿Â¼¿ É�Z� ZÅ   

Ä¿Â¼¿ �ÅÁ�a ¾ËY ¹Zn¿Y ÉY�] ÄÌÆe ½Y�ËY ,��^·Y ½Zf/�Y �{ �«YÁ ÊËY~£ �ËZÀ/� Ä¿Zy�Z¯ ®Ë �Y �·Zy �Z¿Y [� ÉZÅ
�ÅZ¯ ,\¸¬e {ZnËY �Y ¥|Å Ä¯ ÊËZn¿M �Y .|/� ÄÀË�ÅÊ» {Â/� �ËY�§Y Á ZÅ Y~· |/�Z] Á \¸¬e �Â�À» Ä] Âm{Â/� {Y�§Y

�ËY�§YY   Ä¿Â¼¿ \Ì¯�e Ä] ¹Y|«Y �f/�Ì] {Â/�Ì¨Ì¯ Z]Ê» Ê¸/�Y Ä¿Â¼¿ Z] �·ZyZ¿ Á ¾ÌËZa d.|ÀËZ¼¿  Ã�Ì/� �Y �ÅÁ�a ¾ËY �{
 {ÂmÂ» Z»�y �Y�Z] �{ ¾ÌËZa d¼Ì« ¶Ì·{ Ä]½M ½{Â] ��f�{ �{ Á �e ^¸¬e Ä¿Â¼¿ ÄÌÆe ÉY�]Ê |� Ã{Z¨f�Y .  

Z»�M ¶uY�» Ë�  Z]d¨Å    ¶»Z/� Ä¿Â¼¿�Z¿Y [� �·Zy   Á �·Zy Z»�y Ã�Ì/� Á¯�eÌ\ [� �Z¿Y- sÂ�/� Z] Z»�y Ã�Ì/�
  \/̧¬e10 ,20  ,30  ,40  Á50   Ä/ÌÆe (½�Á ÉZ/À^» �]) |//��{.|Ë{�³ Ä¿Â¼¿ÊËZ»{ µ{Z/ e Ä] ½|/Ì//�� �Â�À» Ä] ZÅ7   |/Ì·Âe Á

) Ê·M {YÂ» �Y�§ cZ/̂Ì¯�eVOCs ÉZ/»{ �{ (.|/¿|//� Ä/f§�³ �Y�« Ã|//� µ�fÀ¯   �Z/] �Å �{Ä/¿Â¼¿  d/̈Å {Y|/ e �ËZ/»�M    Z]
 Ê¿�Á ÉZÀ^»20   �{ ¹�³Ä�¨v»  Ä¿Â¼¿  Ã|� ÄfzË� É�Ì³ �{ Á15 ¾ËY�]ZÀ] .|Ë{�³ ¹Zn¿Y �ËZ»�M �Y�°e �Z]   Z�Â¼n»105 

 Ä¿Â¼¿¾Ì�Z» Ä¿Z»Z� ��Âe�Â�À» Ä] ÊËZËÂ] Ã{Y{ ¶Ì¸veÃ{Y{ \¸¬e �Ìz�e ÉY�] ZÅ É�Y{�]¿|�.|  

 
1 Support Vector Machine 
2 Decision Tree 
3 Metal–Oxide–Semiconductor 
4 Date Syrup 
5 Pattern recognition
6 Chemmometric
7 Thermal equilibrium

1367



مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک

 
  
  

¾Ì�Z» Ä¿Z»Z�([ÊËZËÂ]  
 {  �ÅÁ�a ¾ËY � �YÉ�Z³ Ê§Y�³ÂeZ»Á�¯ ÃZ´f/�{ Ä]  ZÅ�´/�u [Zzf¿Y Á �Z¿Y [� ®ÌeZ»Á�M �YÂy ¾ÌÌ e �Â�À»É 

½M Z] \/�ZÀf»  .|/� Ã{Z¨f/�Y  ]  \¸¬e �Ìz/�e ÉY�Ä¿Â¼¿  ,�Z¿Y [� ÉZÅ�´/�u ÄËZa d/�Å Ä¼Ì¿ É�¸§ |Ì/�¯Y É{ZÅÉ�/�(3, 
136, 138)  MQ Á(813, 822, 842, 2610, 2620) TGS Ã�Æ]É�Ì³  .|//�Y Ë¾ Za ZÅ�´//�u/Ë�Y|É //�Ì¼/ÌZÊË  ,ÓZ]

//�Z//�uÌd  � �¼� Á Ë,{Z  °¨e ½YÂe Á d]Â�� Ä] º¯ x//�ZaÌ®~a Ë�É ^//�ZÀ»Ê Y{|¿� ]26ZÀ//� �z] �{ Y~· ,[ Ë � Y~£ ÊË  
Á {�]�Z¯ ËÃ�YÉ  �Â�À» Ä]  ¯Ì¨ÌdnÀ/�Ê  cÓÂ/�v»  É��ÁZ/�¯] |¿�Y{27 .[ ¾ËY ÉY�mY [� \¸¬e �Ìz/�e ÉY�] Ä¿Z»Z/�

¶»Z/� �Z¿Y   �¼m ,É{Á�Á ÉYÂÅ ÄÌ¨/�e ,É�Z³ ÉZÅ�´/�u ÄËY�M ,Ä¿Â¼¿ d§ZË�{ :ÉZÅ|uYÁ Â´·Y �Ìz/�e Á Ã{Y{ É�ÁM
.d�Y Ã|� ¶Ì°�e Â] Z¼¿|¿Á� �Y{Â¼¿É ] Ä¿Z»Z� Ä] �Â]�»ÌÀÊ ¿Á�f°·YÌ® )¶°� �{1Z¼¿ ( Ë� .d�Y Ã|� Ã{Y{  

  
 ¶°�1 ®Ì¿Á�f°·Y ÊÀÌ] Ä¿Z»Z� Ä] �Â]�» ÉZ¼¿|¿Á� �Y{Â¼¿ .  

Ã{Y{ÊÀÌ] ��Âe É�Y{�] ZÀ^» �y tÌv�e ¶»Z� ®Ì¿Á�f°·Y1 ÉZ�§ Á ZÅ�´�u Ä�¨v» É�Z�¯Za Á Ä¿Â¼¿ Â] ªË��e ,
  .d�Y Ã|� ÄÌ¨�e ÉYÂÅ Z] Ä¿Â¼¿Y �{ Ë¾  Â´·Y ½{�ÁM d�|] �Â�À» Ä] �z] É  Z»�M �Å �{ ZÅ�´�u x�Za \�ZÀ» Ë ,�  

20    �{ Ä¿Â¼¿ �Y ¹�³ Ë®  Ä�Ì� Ä�¨v»  ÉY� ËÄfz  �� �Y �a ÁÌ½|  Z»{ µ{Z e Ä]ÊË  ·Âe ÁÌ|  ¯�eÌcZ^  ·M{YÂ» �Y�§Ê   Ã{Z»M
���]Ê  .|�  c|» Ä] ,ZÅ�´�u ÄËY�M x�Za ½{Â¼¿ �Y|ËZa ÉY�] ,ZÀ^» �y tÌv�e Ä¸u�» �{169    Ã|� ÄÌ¨�e ÉYÂÅ ,ÄÌ¿Zi

 �Z£M ZÅ�´�u ÄËY�M Ä�¨v» ¶yY{ Ä] Ä¿Â¼¿ ÉÂ] ªË��e Ä¸u�» ,ZÀ^» �y tÌv�e �Y �a .|� Ã{Y{ �Â^� ZÅ�´�u ÉÁ� �Y
 É�ÌÌ¤e ,�´�u {�]�Z¯ �Â¿ Z] \�ZÀf» Ä¯ |Ë{�³    ½|Ì�� ÉY�] Ê§Z¯ ½Z»� c|» .|� {ZnËY ½M ÊmÁ�y �Zf·Á �{ �{

  dyYÂÀ°Ë Á ÄÀÌ�Ì] d·Zu Ä] ZÅ�´�u x�Za519    c|» Ä] Ã|� ÄÌ¨�e ÉYÂÅ ,É�Z�¯Za Ä¸u�» �{  .|»M d�{ Ä] ÄÌ¿Zi192 
 Ä¿Â¼¿ cZÌ¸¼� ¹Zn¿Y ÉY�] Á Ã|� k�Zy Ã|¿Z» ÉÂ] Ze |� Ã|Ì»{ Ä¿Â¼¿ Á ZÅ�´�u Ä�¨v» ¶yY{ Ä] ÄÌ¿Zi {�] É| ] É�Y

  .{Â� Ã{Z»MY�§ ¶¯ ¹Zn¿Y ½Z»� c|» Ë|À  880  ¿ZiÌÄ  »Zn¿Y µÂ� Ä]Ì|) ¶°� �{ .2  (Ê¸¯ |¿Á� ¶uY�»    Ä] �Â]�» x�Za
�´�u É�Z³ ÉZÅ .d�Y Ã|»M    

 
1 Baseline Correlation 

رایحھ تسلیم حسگر آرایش آمادهسازی دادهبرداری پردازش
سیگنال
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 ¶°�2- Ê¸¯ |¿Á�  Ä] �Â]�» x�Za�´�u É�Z³ ÉZÅÊËZËÂ] ¾Ì�Z» Ä¿Z»Z� �{   

 �¼m �Y �aÃ{Y{ É�ÁM  Â] \�ZÀ» ÉÂ´·Y �Ìz�e ÉY�] ,�eÂÌb»Z¯ Ä] ½M µZ¬f¿Y Á ZÅ�´�u x�Za Ä]  �Â]�» ÉZÅ
�ÌaÃ{Y{ ��Y{�a  Ã{Y{ ¶Ì¸ve �Á� Á ZÅPCA  ,LDA    .|� ¹Zn¿Y  Ä¯ ÊËZn¿M �YaÌ���Y{�a  Ã{Y{    �Â¿ Ä] ÄmÂe Z]

» cÁZ¨f» ZÅ�´�uÊ |�Z]  Á   iZeÌ�  � Ë {ZÉ   �Á� {�°¸¼� �] ZÅÉ  Z�ZÀ�ÊË   {�Y{ Â´·Y  ]28  ¾ËY�]ZÀ] ,[Y�] É  ¸veÌ¶  Ä¬^� Á |À]É  
¸¼� ,Â´·Y [Zzf¿Y �Y ¶^« ZÅ�´�u x�ZaÌcZ  aÌ���Y{�a    ¹Zn¿Y Ã{Y{Ê» {Â�.  É��¯ �Á� �Y �ÅÁ�a ¾ËY �{1    Ã{Z¨f�Y

Ã{�f�³ {�]�Z¯ ,Ã{Y{ É�Z� µZ»�¿ Á ZÀ^» �y tÌv�e �] ÃÁÔ� �Á� ¾ËY ,|�Ä¼Ì¿ ÉZÅ�´�u �{ ÉY �¯Y É{ZÅ É�¸§ |Ì
] |¿�Y{28 Á 29 .[  

Zf¿ Ë l  hv] Á  
�Ìa �Y �a Ä¿Â¼¿  \¸¬e �Ìz�e ÉY�] Ã{Y{ ��Y{�a  ¶Ì¸ve �Á� �Y ,�Z¿Y  [� ÉZÅPCA    �Z�Y �] .|� Ã{Z¨f�Y

Ã{Y{ ¾Ì] �{ Y� �¿ZË�YÁ ¾Ë�f�Ì] Ê¸�Y Ä¨·Â» Á{ ,�Á� ¾ËY �Y ¶�Zu lËZf¿Ê» ½Z�¿ ZÅ Ê¸�Y Ä¨·Â» Á{ �Ë{Z¬» .|Å{
PC1    ÁPC2    �Â¼n» �{95  Ä¿Â¼¿ ¶¯ �¿ZË�YÁ |��{ Ê»  ��Âa Y� ZÅ.|Å{  ]  ½Y�Z°¼Å Á Ê¿Z¼Ì¸�25  Ê�ÅÁ�a  �{ [

Á{ ��Âe Y� �Z¿Y [� \¸¬e ¦¸fz» sÂ��    Ê¸�Y Ä¨·Â»PCA    �Â¼n» Z]92   Ä¿Â¼¿ ¾Ì] �¿ZË�YÁ |��{ |¿{Y{ �Ìz�e ZÅ
 Ä¿Â¼¿ ¾ÌÀr¼Å Á Ã{Â] �Y{Ây�] É�f¼¯ d«{ �Y �ÅÁ�a ¾ËY Ä] �Â]�» lËZf¿ Z] Ä�ËZ¬» �{ Ä¯  �{ \¸¬e Ä] �Â]�» ÉZÅ

  .|¿{Â]  �Y{�Ây�] ÊËÓZ]  Z^Ë�¬e  Ê¿Z�Âb¼Å �Y  Ä�Â]�» �Â°�Y  �Y{Â¼¿iZe ­�{ �Â�À» Ä] Ì�  Y|¯ �ÅY�]  ZÅ�Â�À� �Y  ¹ É 
¸veÌ¶  Z�ZÀ�ÊË  Â´·YÉ   {Â·  �Y{Â¼¿  �Y  ,\�ZÀ» Ë ²À2   Y�� Z] Ë\   {Z¬» Ë�  Á ËÃ�   e  �Â�À» Ä]ÌÌ¾  ¤f» �¬¿ÌZÅ�   (ZÅ�´�u)

.|�  Ã{Z¨f�Y    Á  �Ìz�e  ÉY�]  �´�u  ½M  �ÌiZe  ,|�Z]  �f³��]  Ê¸�Y  Ä¨·Â»  ®Ë  ÉÁ�  �´�u  ²ÀË{Â·  �Ë{Z¬»  Äq  �Å
 Ä¿Â¼¿  É�Z��Z°�MÊ»  ²ÀË{Â·  �Y{Â¼¿  �Y  Ã|»M  d�|]  lËZf¿  Z]  .d�Y  �f�Ì]  �Z¿Y  [�  \¸¬e  ÉZÅ  Ä¯  ÉZÅ�´�u  ½YÂe

º¯Ä¿Â¼¿ \¸¬e �Ìz�e ÉY�] Y� ºÆ� ¾Ë�eÄÀË�Å Á {Â¼¿  ¥~u Y� |¿�Y{ ZÅ ]�» ÉZÅ  Y� É�´�u ÄËY�M dyZ� Ä]  �Â
] {Y{ �ÅZ¯22) ¶°� �{ µÁY Ê¸�Y Ä¨·Â» Á{ ÉY�] ²ÀË{Â· �Y{Â¼¿ .[3   .d�Y Ã|� Ã{�ÁM (  

 
1 Fractional Method 
2 Loading Plot 
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 ¶°�3 �Z¿Y [� �{ \¸¬e ¦¸fz» sÂ�� Ê¸�Y Ä¨·Â» ¶Ì¸ve ²ÀË{Â· �Y{Â¼¿ .  

¶°� ª^�3  ÉZÅ�´�u ,TGS2620  ,MQ138  ÁMQ3    Y�  �ÌiZe  ¾Ë�f�Ì] Á |Àf�Å ²ÀË{Â· \Ë�� �Ë{Z¬» ÉY�Y{
Ä¿Â¼¿  É�Z�  É�Z°�M  ÉZÅ�´�u  ¾ÌÀr¼Å  .|¿�Y{  �Z¿Y  [�  \¸¬e  ¦¸fz»  ÉZÅTGS2610  ,MQ136  ,TGS822  , 

TGS813  ÁTGS842  º¯ ÉY�Y{Ä¿Â¼¿ �Ìz�e �{ Á |Àf�Å ²ÀË{Â· \Ë�� �Ë{Z¬» ¾Ë�e Z¨ËY Ê¼¯ �¬¿ �Z¿Y [� ÉZÅ
Ê»  ÉZÅ�´�u .|ÀÀ¯TGS2620    ÁMQ138    �Â�À»  Ä]  É�f�Ì]  {�]�Z¯ �Z¿Y  [� �ZfyZ� ®ÌeZ»Á�M �YÂy Ä]  ÄmÂe Z]

 Ä¿Â¼¿ �Ìz�eÄ¿Â¼¿ Ê¬Ì¬ve �{ .|¿�Y{ �Z¿Y [� Ê^¸¬e ÉZÅÄmÂ³ [� �{ Á|¯ Ã�Âa ÉZÅ ��Âe ¦¸fz» sÂ�� Z] Ê´¿�§
PCA    Ä  ̄|� Ê���]99   Ä¿Â¼¿ ¶  ̄�¿ZË�YÁ |��{ ÀË{Â· �Y{Â¼¿ �Z�Y �] Ä¯ {Y{ ��Âa Y� ZÅÉZÅ�´�u ²TGS2610   

  ÁMQ3   Ä¿Â¼¿ \¸¬e ÊËZ�ZÀ� �{ Y� �¬¿ ¾Ë�f�Ì] ÄmÂ³ [� ÉZÅ] |Àf�Y{ Ê´¿�§22  .[  Ä»Y{Y �{ Ä¬^� �Â�À» Ä] [� É|À]
 Ä¿Â¼¿ �Y �·Zy �Z¿Y  �Á� �Y Ê^¸¬e ÉZÅLDA    Ä] �Â]�» �Ë{Z¬» Á |� Ã{Z¨f�Y  µÁY Ê¸�Y Ä¨·Â» Á{LD1    ÁLD2    d«{

Ä¿Â¼¿ ÉY�] �Ìz�e  �Z¿Y [� ÉZÅ3/97    ��Y�³ |��{|Ë{�³  . �Á� �{ ²ÀË{Â· �Y{Â¼¿ �Y ¶�Zu lËZf¿ Ä]  ÄmÂe Z]
PCA Ä¬^� Á �Ìz�e �{ d«{ �ËY�§Y  �Â�À»  Ä] , Ä¿Â¼¿ É|À]  �Á� �{  ZÅLDA  ,  ÉZÅ�´�uTGS2610  ,MQ136  ,

TGS822  , TGS813  ÁTGS842    Ä¯iZeÌ�  ¸«Y|uÊ  Z¼e�{Ë�  »Ì½Z  Ä¿Â¼¿,|¿�Y{ ZÅ  |¿|� ¥~uÄ¬^� d«{ µÁ|m .  É|À]
 Ä¿Â¼¿Ã{Y{ Ä] �Â]�»  �Z¿Y [� ¦¸fz» ÉZÅµÁ|m �{ \Ìe�e Ä] �´�u Á{ Á �´�u d�Å {Y| e �Y ¶�Zu ÉZÅ  ÉZÅ1   Á

2   .d�Y Ã|»M  

µÁ|m 1-   Ä¬^� d«{ Ä¿Â¼¿ É|À] �Á� �{ �Z¿Y [� ÉZÅLDA  Ã{Y{) �Y ¶�Zu ÉZÅ8  (�´�u  
 Ä¿Â¼¿ (|��{) �Z¿Y [� ÉZÅ  1 2  3  4  5  6  7  

 Ä¬^� d«{ É|À]  100  98/99  46/96  89/97  84/97  88/98  76/98  
1 ,�·Zy �Z¿Y [� (2 ,�·Zy Z»�y Ã�Ì� (3�Z¿Y [� (- Z»�y Ã�Ì�10% ,4�Z¿Y [� (- Z»�y Ã�Ì�20% ,5�Z¿Y [� (- Z»�y Ã�Ì�30% ,6(  [�

�Z¿Y-Z»�y Ã�Ì�40% ,7�Z¿Y [� (- Z»�y Ã�Ì�50 %  

 
µÁ|m 2-   Ä¬^� d«{ Ä¿Â¼¿ É|À] �Á� �{ �Z¿Y [� ÉZÅLDA  Ã{Y{)ÉZÅ�´�u �Y ¶�Zu ÉZÅ TGS2610 Á M138 (  

 Ä¿Â¼¿ (|��{) �Z¿Y [� ÉZÅ  1 2  3  4  5  6  7  
 Ä¬^� d«{ É|À]  100  100  55/99  89/99  78/99  81/99  78/99  

1 ,�·Zy �Z¿Y [� (2 ,�·Zy Z»�y Ã�Ì� (3�Z¿Y [� (- Z»�y Ã�Ì�10% ,4 [� (�Z¿Y- Z»�y Ã�Ì�20% ,5�Z¿Y [� (- Z»�y Ã�Ì�30% ,6(  [�
�Z¿Y-Z»�y Ã�Ì�40% ,7�Z¿Y [� (- Z»�y Ã�Ì�50 %  
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 Ê» Ä�uÔ» Ä¯ �Â�¿Z¼Å  {Â�7  �ÔfyY Ä¿Â¼¿  �Z¿Y [�    Z]  Z»�y Ã�Ì�  d«{ Z]  ÉÓZ]97   Ä¬^�  |��{  Z] .|¿|� É|À]

  ¥~u  ÉZÅ�´�uTGS2610  ,MQ136  ,TGS822  , TGS813  ÁTGS842  Ê» �ÌiZe \Ë�� ¾Ë�f¼¯ ÉY�Y{ Ä¯|À�Z]  ,
  d«{Ä¬^�É|À]    {Á|u2    |��{�ËY�§Y  Äf§ZË   Ä¬^� w�¿ Z] Äf�¿YÂe Á  É|À]  ÉÓZ]99   Ä¿Â¼¿ |��{  Ê^¸¬e ÉZÅ Y� �Z¿Y [�

Ê» ÄÀÌÆ] ÉZÅ�´�u [Zzf¿Y  Z] ¾ËY�]ZÀ]  .|ËZ¼¿ ®Ì°¨e  ½YÂe  �ÅZ¯ h�Z]�Å ËÄÀa Á ZÅÌr Ì³|Ê   ÄËY�M dyZ� Ä] �Â]�»
 ZÅ�´�u]» ÄÌ½Y� ÆmÂe ¶]Z«Ê |�.   

f¿ÌÄn³Ì�É  
  ÉZÅ�Â�¯ �{ ½M ¥��» ÉZ�Z¬e ,Êf»Ô� ÉY�] ½M dÌ¼ÅY Á �Z¿Y [� �{ {ÂmÂ» ½Y|Ì�¯Y Êf¿M �YÂy Ä] ÄmÂe Z]
 �Y Ã{Z¨f�Y  Z]  �ÅÁ�a ¾ËY �{ .d�Y �ËY�§Y Ä] Á� �Z¿Y ÉÓZ] |Ì·Âe ½Y�Ì» ÄmÂe Z] ½Y�ËY �{ �Â�y Ä] Ê«�� ÉZÌ�M

  Ä¿Z»Z� ¾Ì�Z») É�¸§ |Ì�¯Y É{ZÅ Ä¼Ì¿ ÉZÅ�´�u �] ÊÀf^» ÊËZËÂ]MOSÃ{Y{ ¶Ì¸ve Á Ê���] ÉY�] (  Ä] �Â]�» ÉZÅ
 Ä¿Â¼¿�Á� Ä�ËZ¬» �{ Ä¯ |� Äf§�³ �Z¯ Ä] \¸¬e �Ìz�e �Â�À» Ä] �Z¿Y [� ÉZÅ �Z³ Ê§Y�³ÂeZ»Á�¯ ÊÅZ´�ËZ»�M ÉZÅ

ÓZ] ÄÀË�Å cÔ°�» �Á� ¾ËY ÓZ] {�°¸¼� Z] �ËZ» Ê§Y�³ÂeZ»Á�¯ Á  Y� Ä¿Â¼¿ ÄÌÆe ½{Â] �Ì³ d«Á Á ��zf» {Y�§Y Ä] �ZÌ¿ ,
  .{�Y|¿PCA  ,LDA  �Á� Ä¸¼m �YÉZÅ  É�Z»M   ÉY�]   ] Ä¯ |Àf�Å Â´·Y ÊËZ�ZÀ��Â�À¼   Ê]ZË��Y �Z¿Y [� \¸¬e �Ìz�e
 .|¿|�,²ÀË{Â· �Y{Â¼¿ �Y Ã|»M d�|] lËZf¿ Ä] ÄmÂe Z]  �Á�PCA ,,ZÅ�´�u ¾Ì] �{ TGS2620 ,MQ138  \Ìe�e Ä]

 ËZ�ZÀ� �{ Y� dÌ�Z�u ¾Ë�f�Ì] Ä¿Â¼¿ Ê|Àf�Y{ �Z¿Y  [� \¸¬e ÉZÅ¾ËY�]ZÀ] .  �Y Ã{Z¨f�Y Z]   Ê�y ®Ì°¨e ¶Ì¸ve �Á�
 Ä¿Â¼¿ ÉÓZ] d«{ Z] �Z¿Y [� ÉZÅ99 Ä¬^� |��{.|¿|� Ã{Y{ �Ìz�e Á É|À]    
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Abstract 

Food fraud is a serious problem and food quality is affected. due to its pleasant taste and antioxidant 
properties, Pomegranate paste is one of the valuable foods that is considered in people's diet. In this 
study, the olfactory machine system was used using eight arrays of gas sensors to detect adulteration 
and classify of pomegranate paste samples. The response of sensors due to volatile compounds of 
organic matter in the samples was used by chemmometric method principal component analysis and 
linear resolution analysis to determine pattern recognation. Based on the results, the principal 
component analysis method with two components PC1 and PC2 with 92% accuracy described the 
total variance of the data. In linear discrimination analysis method, according to the loading diagram 
in PCA method, TGS2610, MQ136, TGS822, TGS813 and TGS842 sensors which have minimal 
effect on sample differentiation, were removed, then the classification accuracy of samples was 
compared with data from eight sensors and two sensors. The results showed that the removal of 
sensors with low impact factor increased the classification accuracy by 2% and TGS2620 and MQ138 
sensors had the greatest impact on the detection of fraud and differentiation of pomegranate paste 
samples. 
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