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Ã|Ì°q   
Ê» ,½Z³|À¿Y� {�°¸¼� �] Y|� �ÌiZe Ê]ZË��Y �Â�À» Ä]µZÀ´Ì� �Y ½YÂe Ã�/Æ] É�¤» �YÂ¿ |À¿Z¼Å Êf�Ë� ÉZÅ

Ì¬ve ¾ËY �{ .d§�³  ,ª  �Âf¯Y�e Z] Ê³|À¿Y� ¹Z´ÀÅ Ã|À¿Y� É{Y| e É�¤» �YÂ¿Ê�»  µ|/» ¾�Â³�§285   Á
  .|� d^i �ÂeÂ» ¦¸fz» �Á{ �ZÆq �{µZÀ´Ì�  �Y Ã{Z¨f�Y Z] ZÅ¶Ë|^e   ¦/¸fz» Ê/�¿Z¯�§ ÉZÅ|¿Z] Ä] ÄË�Â§

) Z¨·M |¿Z] Á{ Á |¿|� ÄË�ne8-13 ) Zf] Á (�e�Å13-30 .|Àf§�³ �Y�« ¶Ì¸ve {�Â» (�e�Å  ½M �Y Ê¯Zu lËZf¿
�a [Â· �{ Ê³|À¿Y� �Y �Ìa �{ Z¨·M |¿Z] dÌ·Z § Ä¯ {Â] dÌ·Z § ,�ÂeÂ» ¹�ZÆq �Á{ �{ Á Ã{Â] �f�Ì] É��

  �ËY�§Y Ê¿Z�Ìa [Â· �{ |¿Z] ¾ËYÄf�Y{  .d�Y    Ä¯ {Y{ ½Z�¿ lËZf¿ ¾ÌÀr¼Å �Á{ �{ Y|�Á�� {ÂmÁ ¶Ì·{ Ä]
�a [Â· �{ Á Äf§ZË �ÅZ¯ Ê¿Z�Ìa [Â· �{ Zf] |¿Z] dÌ·Z § ,¹�ZÆq  É��  Z]�ËY�§Y  d/�Y Ã|/� ÃY�¼Å.  Ä/]

Ê¸¯ ÄnÌf¿ ½YÂÀ�  Ê» �Y Ê/�Z¿ ½Z³|/À¿Y� É�/¤» Ä/�¬¿ �{ Ã|� Ã|ÅZ�» cY�ÌÌ¤e Ä¯ d§ZË�{ ¾ÌÀq ½YÂe
 ½Á|/] �ËY�/� �{ ½Z³|/À¿Y� ,Ê³|/À¿Y� �Y �Ì/a d/·Zu �{ �«YÁ �{ .d�Y Ã{Â] Y|� �Z�§ �Y�e cY�ÌÌ¤e

Äf�Y{ �Y�« Ã{Â�M Á ¹Y�M c�Â� Ä] Á ��f�Y É�¤» dÌ·Z § ,Y|�Á���a �Ìv» �{ É�Ì³�Y�« �Y �a Á |¿Y
 ËY�§Y.d�Y Äf�Y{ µZ^¿{ Ä] Y� ½Z³|À¿Y� �f�Ì] É�ZÌ�ÂÅ Á �¯�¼e Á Äf§ZË �  

  
:É|Ì¸¯ cZ¼¸¯  

�¤» Ä�¬¿ ,É�¤» �YÂ¿ ,Y|� �Z�§ �Y�e ,�Âf¯Y�e.  
  
*µÂX�» Ã|À�ËÂ¿  
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 Y|�Á�� Z] ÄÆmYÂ» �{ �Âf¯Y�e ½Z³|À¿Y� É�¤» Ä�¬¿ ¶Ì¸ve  

Ä»|¬»  
  Ä] ¥Y��Y �Ìv» Ê°Ë�Ì§ ¶»YÂ� Z] ÄÆmYÂ»Ê» c|» Ê¿ÓÂ� c�Â� µZ/^¿{ Ä] Y� Ê]Â¸�»Z¿ �ZiM |¿YÂe

ºÆ» �Y Ê°Ë ½YÂf] |ËZ� Y� Y|�Á�� .|�Z] Äf�Y{¶»YÂ� ¾ËY ¾Ë�e    d�¿Y{  �{ Ä¯  \¸£Y�Ìv» Á �Z/¯ ÉZ/Å

Ê³|¿�   {�Y{ {ÂmÁ  .Ê» Ã|Ë|a ¾ËY�] É{ZË� cY�ÌiZe |¿YÂe  Y ½YÁ� Á º�m �Y�/« ½M �� » �{ Ä¯ É{Y�§

.|�Z] Äf�Y{ |¿�Y{  ¬ve �{ Ä] ¦¸fz» cZ¬Ì�ZiMÉ ½Âr¼Å  {Z/nËY ,ÊËZ/ÀÌ] ºf�Ì� �{ µÔfyY ,ÊËYÂÀ� d§Y

ÊfuY�Z¿  g{YÂu ®�Ë� �ËY�§Y Á �Z¯ Ã{�Z] �ÅZ¯ ,Ê^�� ÉZÅd�Y Ã|� Ã�Z�Y  ]11    Á12.[   Ä/] Ä/mÂe Z]

Ê» Ã|Ë|a ¾ËY Ä¯ ¾ËY  ,{�Y|¿ZÌ] Ã��Zz» Ä] Y� {Y�§Y Êf»Ô� |¿YÂe Ä/»Y{Y ½Z/Àr¼Å ÄÀÌ»� ¾ËY �{ cZ¬Ì¬ve

.{�Y{    �Â�y �{ É{| f» cZ ·Z�»  Ê]Z/Ë��YÁ��  Y|/�¾Ì/�Z» �YÂ/¿Y �{Ã{Z/m ½Á�/] ÉZ/Å  ÉY �Y º/�Y

¾Ì�Z» É�Z�ÅY� Á É��ÁZ�¯ ÉZÅ ½M �ÌiZe Á {Y�§Y {�°¸¼� �] Ã|� ¹Zn¿Yd�Y ]3 ,4 ,6 ,7 ,14  Á17.[   

Ê» Y|� Ä¯ ¾ËY Ä] ÄmÂe Z]  �] ºÌ¬f�» �Â� Ä] |¿YÂe {Y�§Y ½YÁ� Á º�m    ,|�Z] �Y~³�ÌiZe�Á�  Ä¯ ÊËZÅ
¿YÂf]À  ºÌ¬f�» �Â� Ä] | ËZ¼¿ �° À» Y� {Y�§Y cÓZuÀ  ,|  �ÌyY ½ZÌ·Z� Ê�Äf§�³ �Y�« ÄmÂe {�Â» �f�Ì].|¿Y    Ä]

  ,{Y�§Y  Ê°Ë�Â·ÂË�Ì§  cY�ÌÌ¤e  Ê]ZË��Y  �Â�À»Ä]É�Ì³�Z¯    �YÂ¿Y  �Ìz�e  ÉY�]  0Z^·Z£  Ä¯ Ê°��a  cY�ÌÆne
É�Z¼Ì]ZÅ  Ã|�  ÄfyZ�  Á  ÊuY��  .d�Y  Ã|�  lËY�  �ZÌ�]  |¿Y  Ã{Z¨f�Y  cZ¬Ì¬ve  �{  0ÓÂ¼ »  Ä¯  ÊeY�ÌÆne

Ê»µZÀ´Ì� �Y Ã{Z¨f�Y Z]  Y� ½|]  ÉZ��Y  �Y Ê�z] dÌ·Z §  |¿�{Z« |¿Â� � ÉZÅ|ÀËZ¼¿  �° À»  Êf�Ë    �Y Ä¯
 ºÆ» Ê»  ZÆ¿M  ¾Ë�e  Ä]  ½YÂe �Á�ËZÅ  Ê  ½Âr¼ÅÊ§Y�³ÂÌ»Á�f°·Y  )  cÔ��  Ê°Ë�f°·Y  dÌ·Z §  Ê���]  ZË

EMG  ,(4YÁ�f°·Y §Y�³Â·Â¯  Ê���])  Ê  º�q  Ê°Ë�f°·Y  dÌ·Z §  ZËEOG  ,(YÊ§Y�³ÂË{�Z¯Á�f°·    Ê���])
  \¸« Ê°Ë�f°·Y dÌ·Z §  ZËECG(  Á  5YÁ�f°·Y §Y�³Â·Z¨�¿  Ê���]) Ê  �¤» Ê°Ë�f°·Y dÌ·Z §  ZËEEG  ( {Â¼¿ Ã�Z�Y 

]9    Á18[  .  �Á�  Ä¯  ÊËZn¿M  �YEEG    dÌ¼ÅY  �Y  ,|ËZ¼¿  Ê]ZË��Y  Y�  ½Z�¿Y  �¤»  dÌ·Z §  0Z¼Ì¬f�»  d�Y  �{Z«
Ã�ËÁ �Á� �ËZ� Ä] d^�¿ ÉYd�Y �Y{�Ây�] ZÅ    Á  �Á� ¾ËY �Y d�Y Ã|� Äf§�³ Ã�Æ] Ê¿YÁY�§ cZ¬Ì¬ve �{  

]8 ,15  Á16.[    
 ºÌ¬f/�» �Â� Ä] ½Z³|À¿Y� Á Ã{Â] ¾Ì]Z¯ |«Z§ ½Y�ËY �{ {ÂmÂ» ÉZÅ�Âf¯Y�e \·Z£ Ä¯ ¾ËY Ä] ÄmÂe Z]

  ,|¿�Y{ �Y�« Y|� �� » �{ dÌ¼ÅY ½Z/¿M É�/¤» dÌ·Z § �] Y|� �ÌiZe Ê���]Ê/» ½Y|/Àq Á{ Y� .|/À¯ Z/]

Ê�» �Âf¯Y�e Ä¯ ¾ËY Ä] dËZÀ�  µ|» ¾�Â³�§285    Ä] �Â�¯ �{ lËY� ÉZÅ�Âf¯Y�e �Y Ê°ËÊ/» �Z¼� ,|/ËM

ªÌ¬ve ¾ËY �Y ¥|Å,    cY�ÌiZe Ê]ZË��Y  ÉY|�  �Âf¯Y�e ¾ËY  �¤» dÌ·Z § �]½Z³|À¿Y�   Ê¸¤� dÌ·Z § ¾Ìu �{

.d�Y  

  

�Á� Á {YÂ»ZÅ  
 Z/Ë ½Z/Ì] ÉY�/] Y~/· d/�Y Ê¼fË�Z/´· c�Â/� Ä/] Y|/� Ä] d^�¿ ½Z�¿Y ÊËYÂÀ� ­�{ Ä¯ ÊËZn¿M �Y

Ã�Y|¿YdÌ¼¯ �Y Y|� �Ë{Z¬» É�Ì³Ê» Ã{Z¨f�Y Ê¼fË�Z´· Ê°Ë�Ì§ ÉZÅ Ê°Ë�Ì§ dÌ¼¯ ¶Ë|^e �«YÁ �{ .{Â�
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Ê» ½Z�M Y� dÌ¼¯ �Y ÊÀÅ} ­�{ ,Ê¼fË�Z´· Ä] ª¸�»dÌ¼¯ .|ËZ¼¿ § �Y�e |À¿Z» Ê¼fË�Z´· ÉZÅ ,Y|/� �Z�

Ã�Y|¿Y dÌ¼¯ d^�¿ �«YÁ �{Ê/�{ \/�u�] Á d�ZÀ^» dÌ¼¯ Ä] Ã|� É�Ì³Ê/» ½Z/Ì] ¶/] .|¿Â/� ÉY�/]

  Ê¿�Á Ä°^� �{ Y|� �Z�§ �Y�e 0ÓÂ¼ » ,�Z¯ �Ìv» �{ Y|� �Z�§ �Y�e Ê]ZË��YA  Ã�Y|/¿YÊ/» É�/Ì³ Á {Â/�

  ½M |uYÁdB(A)  ] d�Y1[Ê/¿�Á Ä°^� �{ Y|� �Z�§ �Y�e ªÌ¬ve ¾ËY �{ ¾ËY�]ZÀ] . A Ã�Y|/¿Y .|/� É�/Ì³

Ã�Y|¿Y ÉY�]¾§Á�°Ì» ,�]�Z¯ �Â³ dÌ «Â» �{ �Âf¯Y�e ÉY|� �Z�§ �Y�e É�Ì³ Ã�Y|¿YÉ�/Ì³  c�Â/� Ä/]

  Ê¬§Y�{    Ä¸�Z§100 Ê¸Ì»�f»É  �Â³�]�Z¯ \�¿  .|� Ã{Z¨f/�Y {�Â/» �Â/f¯Y�e ª/Ì¬ve ¾/ËY �{ �Â/¿ �Y

Ê�» µ|» ¾�Â³�§285  �Á{ �ZÆq �{ ½M ÉY|� �Z�§ �Y�e Ä¯ {Â]Ã�Y|¿Y �ÂeÂ»|� É�Ì³ .  

ªÌ¬ve ¾ËY �{    �Y ®Ë �Å Y|f]Y½Y�]�Z¯    d¯Z� Ê«ZeY ¶yY{ �{  Á Ã|� �¬f�»  ,Ê³|À¿Y� �Y �Ìa �YÂ/¿

  ½Z¿M �Y ®Ë �Å É�¤» �YÂ/¿ �/Ì¿ ¦/¸fz» �Á{ �Z/Æq �{ Á �Âf¯Y�e Z] Ê³|À¿Y� ¹Z´ÀÅ ½M �Y �a .|� d^i

  µZ/¿Z¯ d/�Å �Y ,¶/uY�» �Y ®Ë �Å �{ .|� d^i ZÆ¿M É�¤»FP1  ,FP2  ,T3  ,F3  ,F4  ,T4  ,P3    ÁP4   Ä/]

  c|»180  |� Ã�Ìy} Ã{Y{ ÄÌ¿Zi.    {�Y|¿Zf�Y ÃÔ¯ �Y É�¤» �YÂ¿ d^i ÉY�]20-10   ¶/v» Ä/¯ |/� Ã{Z¨f�Y

 �{ ZÅ{Á�f°·Y É�Ì³�Y�« ¶°�1 .d�Y Ã|� Ã{Y{ ½Z�¿   

  

  
 ¶°�1 -  {�Y|¿Zf�Y �Z�Y�] ZÅ{Á�f°·Y �Y�¬f�Y ¶v»20-10  

  

  ¥~u �Â�À» Ä]d°¨Ìe�M ÄÌ¸¯µZÀ´Ì� �Y d¼�« ¾Ë�fÆ] Y|f]Y ºuY�» ÉZÅ ¶/»YÂ� �/iY ¾Ë�f¼¯ Ä¯ ZÅ

uY�»µZÀ´Ì� Á [Zzf¿Y Ã{Â] {ÂmÂ» ÓZ] ºcZ �« Ä] ZÅ10    ¾Ì/·ÁY �{ .|¿|� ¶Ë|^e ÄÌ¿Zi  ,Ä/¸u�» �¿Z/¯�§

  ºuY�»50  Ä] Ä¯ �¿Z¯�§ ¾ËY .|Ë{�³ ¥~u �e�Å {Â] Ã|� {ZnËY ©�] �Â�y �ZÀ¯ �Y �Âf¯Y�e �Â^� ¶Ì·{

Ä]Ê·ZfÌnË{ �f¸Ì§ Ä¸Ì�Á Notch  :|� ¥~u  

2
2

1
1

2
2

1
12

1
)1(2)1(

2
1)( −−

−−

+−
++−+

=
zaza

zazaazY  (1) 

  �f¸Ì§ \ËY�� Ä¯1a  Á2a ) �]YÁ� �Y \Ìe�e Ä] �Ì¿2) Á (3Ê» Ä^�Zv» ( :|¿Â�  
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 �³Y S(n) Á d(n)  :d�Y{ ºÌÅYÂy c�Â� ¾ËY �{ |À�Z] ºuY�» µZÀ´Ì� Á Ê¸�Y µZÀ´Ì� \Ìe�e Ä]  

)()()( ndnSnX +=  (4) 
)()( 00 φ+= nwSinAnd  (5) 

 Ä¯0W  Áϕ ) Ä�]Y� �Y Ê�ÂÀÌ� ºuY�» µZÀ´Ì� �Z§ ¥ÔfyY Á �¿Z¯�§ \Ìe�e Ä]6Ê» Ä^�Zv» (:|¿Â�  
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


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
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sd
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fW πφπ 2,20  (6) 

   ,Ä�]Y� ¾ËY �{ Ä¯fs  Ä¿Â¼¿ �¿Z¯�§  ,É�Y{�]df    ºuY�» Ê�ÂÀÌ� �¿Z¯�§50    Á �e�ÅwB   |/¿Z] ÉZ/ÀÆa

½ZÌ» �f¸Ì§.|Àf�Å �~´¿  

d°¨Ìe�M �ËZ� ¥~u ÉY�]�¿Z¯�§ ÉY�Y{ 0Z»Â¼� Ä¯ ZÅ Äf/��³ d/·ÂËÁ ¶Ë|/^e �Y |Àf�Å ¾ÌWZa ÉZÅ

Y{ d·ÂËÁ �]Ze ��Âe µZÀ´Ì� �Å ,�Â�À» ¾ËY ÉY�] .|� Ã{Z¨f�Y  ÊqÂ]db8   .|/� Ä/Ë�ne Ä/¸u�» d�Å Ä]

  \Ë�¬e µZÀ´Ì� ®Ë Á cZÌW�m µZÀ´Ì� d�Å ,ÄË�ne ¾ËY ¶�ZuA8  Ê/�¿Z¯�§ |/¿Z] Ä/Ë�ne ª/^� .d�Y ,

  �Ë� Ê�¿Z¯�§ cZËÂfv» ÉÁZu ºf�Å Ä¸u�» \Ë�¬e5/1   d/°¨Ìe�M ½Z/¼Å \/Ë�¬e ¾/ËY Ä/¯ d/�Y �/e�Å

Ê»  ¶°� �{ .|�Z]2  Ä�Â]�» kÂ» ¶°� Á |¿Z]�Ë� Ä] µZÀ´Ì� ÄË�ne  ¥~/u �Y �/a .d/�Y Ã|� Ã{Y{ ½Z�¿

A8) Ä�]Y� ª^� µZÀ´Ì� ,7Ä¿Â¼¿ .|� É�Z��Z] Y{|n» ( �Y �/a µZÀ´Ì� ½Z¼Å Á d°¨Ìe�M Z] µZÀ´Ì� �Y ÉY

 ¶°� �{ �Ì¿ d°¨Ìe�M ¥~u3  .d�Y Ã|� Ã{Y{ ½Z�¿  
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 ¶°�2 -  µZÀ´Ì� ÄË�neEEG  Ä] Ä¸u�» d�Å Ä]Ä�Â]�» Ê�¿Z¯�§ |¿Z] ÃY�¼Å  

  

87654321 DDDDDDDDS +++++++=  (7) 
  

  
 ¶°�3 -  d°¨Ìe�M ¥~u �Y �a µZÀ´Ì� ½Z¼Å Á d°¨Ìe�M ÉY�Y{ µZÀ´Ì� Ä�ËZ¬»  

  

d°¨Ìe�M ¥~u �Y �aµZÀ´Ì� ,ZÅ) Z/fe Ê�¿Z¯�§ ÉZÅ|¿Z] Ä] ÄË�Â§ �Ì·Z¿M �Y Ã{Z¨f�Y Z] ZÅ4-8  ,(�/e�Å
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) Z¨·M8-13 ) Zf] ,(�e�Å13-30 ) Z»Z³ Á (�e�Å30-50 |¿|� ÄË�ne (�e�Å  ¶°� �{ Ä¯4 Ã|� Ã{Y{ ½Z�¿|¿Y .  

  
 ¶°�4 -  µZÀ´Ì� ÄË�neEEG ) ÉZÅ|¿Z] Ä]a) ,Zfe (b) ,Z¨·M (c Zf] () Ád Z»Z³ (  

  

) Ä�]Y� �Z�Y�] Ê�¿Z¯�§ ÉZÅ|¿Z] ÄË�Â§ ¶Ë|^e �Ë{Z¬»8 ½YÂ/e ¦/Ì� �Ë{Z/¬» �b/� Ã|/� Ä^�Zv» (

) Ä�]Y� �Z�Y�]9  ��m .|¿|� Ä^�Zv» Ê�¿Z¯�§ ÉZÅ|¿Z] ¹Z¼e �{ (nP   |/¿Z] ½M �{ kÂ/» Ã�Y|/¿Y ½YÂÀ� Ä]

�°Ì» \�u �] �Zy Ê�¿Z¯�§ÁÄ] d·ÁÊ» d�{Ã|� Ä^�Zv» ÄÌ¿Zi Ã{ Ã�Z] �{ Ä¯ |ËM .|¿Y  

∑
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−=
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0
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Nknj
kn eyY π  (8) 

  

N
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N
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lim
∞→

=  (9) 

  

 lËZf¿ ¶Ì¸ve  
µZÀ´Ì� d^i �Y �aÄ¿Â¼¿ Ä¯ �Âf¯Y�e ÉY|� ÉZÅ  ¶°� �{ ½M �Y ÉY5  Ã{Y{ ½Z�¿    ,d/�Y Ã|� �Y�/e

 �ÂeÂ» �Á{ �ZÆq �Y ®Ë �Å �{ Y|� �Z�§ µÁ|m �{ ½M lËZf¿ Ä¯ |� Ä^�Zv»1 .d�Y Ã|� Ã{�ÁM  ÄmÂe Z]

  µÁ|m Ä]1  Ê»  ½YÂe�Âf¯Y�e ÉY|� �Z�§ �Y�e É{Â � �Ì�    �Â/eÂ» Ê/¿Y�Á{ d��/� �ËY�/§Y �/iY �{ Y�

.{Â¼¿ Ã|ÅZ�»    Z]�Â/eÂ» �Á{ �ËY�§Y �iY �{ �Âf¯Y�e d¯�u d��� �ËY�§Y,  ®Ìf/�Ó �Ì/�» ÉÁ� �/] Z/Å

 �Ë��  d¯�u �eÅYÂyÀ  |�¯  ÄnÌf¿ �{ Ä¯ {  Y|�Á��Ê» �f�Ì]  .{Â� �/Ì¿ ¾Ì/¬¬v» �ËZ� �Z¯ �Y ¶�Zu lËZf¿

 �{ �ÂeÂ» �Á{ �ËY�§Y Z] Ä¯ d�Y �Â�Â» ¾ËY Ã|ÀÅ{ ½Z�¿ �YÂ¿Y¾Ì�Z» Y|� t�� ,ZÅ Z] �ËY�/§Y ÃY�/¼Å

d�Y  ]2  .[Ê» ½Z�¿ lËZf¿ Ê���] ¾ÌÀq ºÅ  ÄÀÌ�Ì] Ä¯ |Å{cY�ÌÌ¤e    �{ Y|� �Z�§ �Y�eªÌ¬ve {�Â» �Âf¯Y�e 
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 �Y �Ì]9 Ê�{ .d�Y Ã{Â] ¶]  

  

  
 ¶°�5 -  �Âf¯Y�e ÉY|� µZÀ´Ì� Ä¿Â¼¿  

  
 µÁ|m1 -  ¦¸fz» ÉZÅ�Á{ �{ Y|� �Z�§ �Y�e  

   �Á{1   �Á{2  �Á{3  �Á{4 
 Y|� �Z�§ �Y�edB(A)  47/75  56/78  24/81  54/84  

  

  Ä¯ Ã{Y{ ½Z�¿ cZ¬Ì¬ve �ËZ� lËZf¿ �/¤» �Ë�/� d/Ì·Z § Á ��f/�Y dÌ /�Á Z] \Ìe�e Ä] Zf] Á Z¨·M |¿Z]

ºÌ¼�e ½Âr¼Å] |Àf/�Å �^e�/» cZ/�Ô�Y ��Y{�/a Á ¶Ì¸ve ,É�Ì³5 �{ cY�/ÌÌ¤e �Y ,�/´Ë{ ÉÂ/� �Y .[

Ê» Zf] Á Z¨·M ÉZÅ|¿Z][YÂy �Ìz�e ÉY�] ½YÂe] d§�³ Ã�Æ] Ê´f�y Á Ê³{Â·M19 ª/Ì¬ve ¾ËY �{ Y~· .[

Z¨·M ,Zfe |¿Z] �ZÆq �Y.|Àf§�³ �Y�« ¶Ì¸ve {�Â» Zf] Á Z¨·M ÉZÅ|¿Z] 0Z§�� ,Z»Z³ Á Zf] ,   Ê¸¤� ÄÆmYÂ» �Zn» |u

  ÉY�] Y|� Z]8    �]Y�] Ä¿Y�Á� �Z¯ d�Z�dB(A)  85  d�Y ]1.[  Ä/¯ ¾ËY Ä] dËZÀ� Z] �Á{ �{ Y|/� �Z/�§ �Y�/e

  ,d�Y �Y|¬» ¾ËY �]Y�] 0Z^Ë�¬e �ZÆq �Y �Ì/a d/·Zu �{ ½Z³|/À¿Y� É�/¤» Ä/�¬¿ Ä�ËZ¬» ,ªÌ¬ve ¾ËY �{ Y~·

 �{ Ê³|À¿Y� Á Ê³|À¿Y��Á{ .d§�³ ¹Zn¿Y �ZÆq 

  ¶°� �{6   É�¤» Ä�¬¿ Ä¯ ¶°� ¾ËY �{ .d�Y Ã|� Ã{Y{ ½Z�¿ Z¨·M |¿Z] ÄÌuZ¿ �{ ½Z³|À¿Y� É�¤» Ä�¬¿

¿Y� �Y �Ìa  �{ Ê³|À¿Y� Á Ê³|À�Á{   {ZË� dÌ·Z § �´¿ZÌ] \Ìe�e Ä] Ê]M Á �»�« ²¿� ,Ã|� Ã{Y{ ½Z�¿ �ZÆq

 [Â/· �{ Ê³|À¿Y� �Y �Ìa �{ Z¨·M |¿Z] dÌ·Z § d�Y �z�» Ä¯ Ä¿Â³ ½Z¼Å .d�Y ��¿ {�Â» |¿Z] ­|¿Y Á

�a �{ Ê³|À¿Y� dÌ �Á �{ Ê�Ìv» ÉY|�Á�� Ä¯ Êf·Zu �{ Á Ã{Â] �f�Ì] É���Á{  �f/�Ì] �Z/Æq ,Ã|/�

 .d�Y Äf§ZË �ËY�§Y Ê¿Z�Ìa [Â· �{ |¿Z] ¾ËY dÌ·Z §  

Ê» ½Z�¿ cZ¬Ì¬ve �ËZ� lËZf¿�a [Â· �{ Z¨·M |¿Z] dÌ·Z § ,Ê´f�y �ËY�§Y Z] Ä¯ |Å{ �ËY�§Y Z] É��

] d§ZË |ÅYÂy �ÅZ¯ Ê¿Z�Ìa [Â· �{ ZË Á d�Y ÃY�¼Å8    Á13[YÂy Ä¯ ¾ËY Ä] ÄmÂe Z] .[ É�ZÌ » Ê³{Â·M

� Ê´f�y �Ìz�e ÉY�]Ê» �Z¼� Ä] ½Z³|À¿Y] |ËM10Ê» ¾ËY�]ZÀ] ,[ Ã|ÅZ�» cY�ÌÌ¤e Ä¯ d§�³ ÄnÌf¿ ½YÂe

  ¶°� �{ Ã|�6    �{ Ä¯ �f�Ì] ÉY|�Á�� {ÂmÁ Ä¯ d�Y ½M �Y Ê¯Zu�Á{   \/mÂ» d/�Y Ã{Y{ w� �ZÆq
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[YÂy �� » �{ �f¼¯ ½Â»�M {�Â» ½Z³|À¿Y� Ä¯ Ã|� .|¿�Ì³ �Y�« Ê³{Â·M  

  

     

     

 ¶°�6 -   �{ Ê³|À¿Y� Á (ÓZ]) Ê³|À¿Y� �Y �Ìa dÌ �Á �{ ½Z³|À¿Y� Z¨·M |¿Z] É�¤» Ä�¬¿�Á{   (¾ÌËZa) �ZÆq  

  

  ¶°�7  Ê» ½Z�¿ Y� Zf] |¿Z] ÄÌuZ¿ �{ ½Z³|À¿Y� É�¤» Ä�¬¿ Ä¯  ¶°/� �Y cÁZ¨f» É|¿Á� ÉY�Y{ |Å{6 

 Ë �ÅZ/¯ Ê¿Z/�Ìa [Â/· �{ Z/f] |¿Z] dÌ·Z § Ä¯ Ã|� h�Z] Y|�Á�� {ÂmÁ �«YÁ �{ .d�Y [Â/· �{ Á Ä/f§Z

�a] d�Y Ã|� ��Y�³ �´Ë{ Ê¬Ì¬ve �{ �Ì¿ ÊÆ]Z�» ÄnÌf¿ .|]ZË �ËY�§Y É��13 �Â¯~/» ª/Ì¬ve lËZf¿ .[

 Ê¿Z/ËZa ¶/uY�» �{ Á Ã{Â/] {Z/Ë� Ê¿Z/�Ìa [Â· �{ Zf] |¿Z] dÌ·Z § ,Ê³|À¿Y� ÄÌ·ÁY ¶uY�» �{ Ä¯ {Y{ ½Z�¿

 §ZË �ÅZ¯ ½M dÌ·Z § {Â] Ã|� ¹YÂe Ã|À¿Y� Ê´f�y Z] Ä¯ Ê³|À¿Y� dÌ·Z § �{ cY�ÌÌ¤e �Y ¾ËY�]ZÀ] .d�Y Äf

Ê» �Ì¿ Zf] |¿Z][YÂy �¿Z» Y|�Á�� Ä¯ d§ZË�{ ¾ÌÀq ½YÂe .|� |ÅYÂy ½Z³|À¿Y� Ê³{Â·M  

  

     

     

 ¶°�7 -  �{ Ê³|À¿Y� Á (ÓZ]) Ê³|À¿Y� �Y �Ìa dÌ �Á �{ ½Z³|À¿Y� Zf] |¿Z] É�¤» Ä�¬¿�Á{  (¾ÌËZa) �ZÆq  
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 �ËZ/� d/�Y Ã{Â/] ÃY�¼Å �ËY�§Y Z] Ä¯ Y|� �Z�§ �Y�e �m Ä] ,cZ�ËZ»�M µÂ� �{ Ä¯ ¾ËY Ä] dËZÀ� Z]

Äf�Y|¿ É�ÌÌ¤e �ËY��Ê» ,|¿Y Ê�Z¿ ½Z³|À¿Y� É�¤» Ä�¬¿ �{ Ã|� Ã|ÅZ�» cY�ÌÌ¤e Ä¯ d§ZË�{ ¾ÌÀq ½YÂe
  .d�Y Ã{Â] Y|� �Z�§ �Y�e cY�ÌÌ¤e �Y  Äq�³Y  ½Y�Ì»� �Y ®/Ë �/Å �Â�y �{ cY�ÌÌ¤e cÁZ/¨f» ½Z³|/À¿Y

  Ê¸¯ |¿Á� Z»Y d�Y  cY�ÌÌ¤eÄ�¬¿½Z¿M É�¤» ÉZÅ  d�Y É{ZË� dÅZ^� ÉY�Y{  .Ê/» Ê/¸¯ �Â/� Ä/] ½YÂ/e
  Ä¯ d§ZË�{ ¾ÌÀqÊ³|À¿Y� �Y �Ìa d·Zu �{½Z³|À¿Y� ,   Á ¹Y�M c�Â/� Ä/] Á ��f/�Y ½Á|/] �ËY�� �{
Äf§�³ �Y�« Ã{Â�M|¿Y  Á    É�¤» dÌ·Z § ,Y|�Á���a �Ìv» �{ É�Ì³�Y�« �Y �aÄ/f§ZË �ËY�/§Y   Á �/¯�¼e Á

 .d�Y Äf�Y{ µZ^¿{ Ä] Y� ½Z³|À¿Y� �f�Ì] É�ZÌ�ÂÅ  
  

ÄnÌf¿É�Ì³  
  Ê³|À¿Y� ¹Z´ÀÅ {Y�§Y cÓZu Ê]ZË��Y Á �nÀ�ºÆ» �ZÌ�]    Á d/�YÀÅ ½M d/Ì¼ÅY Z/] Ê³|/À¿Y� ¹Z/´

  cY��Zz» ÉY�Y{ Ä¯ �Âf¯Y�e {ZË�d�Y É,  .d�Y ½Y|Àq Á{  Äf§ZËÊ/» ½Z/�¿ ª/Ì¬ve ¾ËY ÉZÅ Ä/¯ |/Å{

Ä�¬¿Y|� Z] ÄÆmYÂ» ½Z»� �{ ½Z³|À¿Y� É�¤» ÉZÅ,    ÉY�Y{cY�ÌÌ¤e    .d/�Y ÊÆ]Z/�» �{ Z/¨·M |/¿Z] d/Ì·Z §

¹Y�M �Ìv»  �a [Â· �{ �f�Ì] É��d�Y  �{ ÁY|� Z] ÄÆmYÂ» ½Z»� Ê¿Z/�Ìa [Â/· �{ |/¿Z] ¾/ËY d/Ì·Z § ,

  �ËY�§YÊ»|]ZË.  �´Ë{ ÉÂ� �Y  �ÅZ¯ \mÂ» Y|�Á��    Á Ê¿Z�Ìa [Â· �{ Zf] |¿Z] dÌ·Z § d/Ì·Z § �ËY�/§Y

  ½M�a [Â· �{  É��Ê» {Â�  .¾ËY    cY�ÌÌ¤e  Ä¯d�Y Ã{Â] Y|� �Z�§ �Y�e cY�ÌÌ¤e �Y Ê�Z¿   Ã|/ÀÅ{ ½Z/�¿

 �ËY�§Y É�¤» dÌ·Z § ½Z³|À¿Y�.d�Y  
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Abstract 

In order to evaluate the effect of sound on drivers' performance, bio signals such as electroencephalograms 
can be used. In this study, the electroencephalographs of a number of drivers while driving a Messy 
Ferguson Model 285 tractor were recorded at four different engine speeds. The signals were analyzed into 
different frequency bands using Fourier analysis and two bands alpha (13-18 Hz) and beta (13-30 Hz) were 
used. The results showed that the activity of the alpha band was higher in the occipital lobe in pre-driving 
and in the fourth engine speed, the activity of this band in the frontal lobe increased. The results also 
showed that due to the presence of noise in the fourth engine speed, beta band activity in the frontal lobe 
decreased and in the occipital lobe increased. As a general result, it can be seen that the changes observed 
in the drivers' brain map were due to changes in sound pressure level. In fact, in the pre-driving mode, 
drivers were in a stress-free, calm and relaxed state, and after being in a noisy environment, brain activity 
increased and led to greater concentration and alertness of drivers. associate Professor  
 
Key words: tractor, sound pressure level, EEG, brain map. 
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