
١

���� ���	GPS�
��� ������� ���������� �

����	 ����*������� ���� *

�����

����� ��	
 �� ������ ���
� ���� ����� ���� GPS  ����� ����� � 
 ��!�� ����� " 

�#�$�%�& ' (�� )
 (
 �*�+% ,����* -�./
 ��0���1
�� �1�0 �*�� " ��2  )
 �3�/�%�4" �/�#�5� .

 7
)�"�8�(
�� �9��:% (�;#"� )
 ()�"�8� (�;��#�% 7�3��/
� "���0<��	  ,����* -�&� �*�+% �' 

�����% ='�9��
 ,����* � �� " �9 '� �8� . ����� )
 ='�9��
 ���%) � 
 �' �;#"� � ��� �4 )
 ��  

 �/�;4 >�  ��?@�%(
�����1
�� �#�$�% �*�+% �' ���0 -�&� =��/
�  .AB�C�0 ����� �' -�/ ��#�/)
 

-)D �
+E
 �:� ��;� " �
+E
F��!�� �$G% +�/ " �/�#�5� " �3�/�%�4 ��� �� ����� � 
 �*�� ����
�� 

�# ����� .

����� ��� � ! : ���
� �����FGPSF�3�/�%�4 " �/�#�5� ��1

"��#�

)
GPS ()�"�81�'�?C�%1 "' �' 

�:�VRT) ='�;/ ��J�% K )�� (L�M��2��( "

�����(���
� ���%'�8�% ='�9��
  . '��% �' 

��������
  �#�$�% ����� � 
 O�C�% �1�'7
� 


7��1 �� P�
+3 ������ =�8/ =��8%" ��


� (�;M���' ��81 )
 Q��� �' ��E�  -�./
 ,�����

 ,R�S�� " ='�9��
 7
+�% ���%)�' ��8�� ���


�#�$�% ���
� ����� 7
����1 . �' ������C�0 

 �*�+% �' ���1
�� �1�0 �� ����� � 
 ��!��

�E�3 �
�� �
�@ ����� '��% . ��	 (�;/�%) 

 � � �% (���%
��B � �� �;% )
 �*�+% �' =�#

�#�$�% �*�+% . �' =�# ��	 (�;/�%) �3�� 7
" 

 =��/
� ��T )
 �9��:% (� U���� (
�� 
� �*�+%

'��/ V���� .�� ��E�W "
 X �?� �$Y  Z  =��M

�*�+% �' ��#�% ��� 7�%) O��.% ����
�� ��#�%F

 �� �*�+% Z  )
 ''�� 7�%) F7') �"' (� 7�%)

 (�
�;&/ (
�� �� '�8�% �[� ����� " (�& '

'�8�% ��	 ��#�% )
 (�"�C1)�D \)"�;� .

-]^_`( .(
 �*�+% =')�� � 
+E
 (���
� �' F

 �?C�% ()�"�8� (����
� )
 �� ��3 ��2�(

 (
 =�
��% � 
� �����(
�� =��/
� �[���
� 

�#�$�% �*�+% �' ���0 -�&� . ����� � 
 �' 

��Z��� (
 =�
��% � 
� ����� ��!GPS )

�/�;4 >�  ��?@�% �����( �3�/�%�4 �����

 �*�� �� ���0 7��%
 ���a� " �/�#�5� "

 =')�� � 
+E
 �� �.�% �&� �� �*�+% �'��8��

�*�+%'�8�% (
 3)Stoll and Heinz,2001 (

'��&�% �
�@ ����� '��% .

)
 �����$* ����� � 
 (� 
+%:

bc �/�#�5� "���� (�
d& �4=
�� �� 

,����* =')�� � 
+E
 .

*c U���� ��  7�%)�� 7���
+�/�2% �#�
 f��#��1

7�./) 7���
 ()�"�81 '�;4 ����;% ���* Ug@ " 

E� )�� h i�
���
 ,D�S�% ,�? �C ��1 " �

f��% �����  =�&8/
' ()�"�81



٢

jc � 
+E
 k*�� �� =��/
� �&��� ��� 

''�&�% ��� 
 U �C " ��M�� .

lc,����* (
�4
 �*�� � 
+E
  .

mcW�90 ,����*  �' �/
���% �#�5�� ��/�% ��

 -�&�-�./
 '�
' '�4" (���� '�� �� U#

'�#6)Ehsani,1999( .

� 
� (� ����� h�2� GPS -�./
 �' 

��n/ ()�"�81 �' �9��:% ,����* ,����*

 �� ��1 " �#�B '�1 �#�B ho ,�Eo �� =)��$%

D�� ��1 p�* �� (� =�/��1F �
�@ ='�9��
 '��%

�/��&�% .� 
 � 
� (� �
+�
 O�/  ��/
���%

 (� �1��% � +& �4�2� ' X1 (��1��% "

��#�� �*�+% ()
�% �81 ,����* �' P�B.

���a��*�+%�' ,Do ��#�% �� ��1 -�&� �' 

�/�%) (
 =��8% (�;#"� )
 �1  �' ���:�

 ��	�E h�1 ����� � 
 '�8�% ='�9��
 �;9 '� ���

 �' (�!�% � (�
d& �4 ��1� " � �/�#�5

� ����% . q�� ("� �[����# '
�% �:B -�&�;�

 �;���@ ���� (��* ��r �d0 )
 >���4


 �2 ��g� V%�1 ��g� ,�Eo s���1 � " �' '�1

�% >��g% ''�3 
�4
�#�� . ���a� �/�#�5� 

 �� ,���� �E�C
 �� + '
�% �0 )
 ��� K )��

'�# �% �.�% �g��% (�;$��o " �*
�) �� .

Site- specific farming cb

$	��� ����	

�1 � �������� �YmSullivan and 

Ehsani,2000) ( � 
� ����� ���%) �'

 ������GPS�/'
' -�./
 �� �/���� �.��/ � 
 �� 

 )
 s�$@ V��@ �*�� �� ,�*RY
 s���
 (
��

GPS  �4"�� A/���E F �&#)
'�B ����� �� 

 V@
�0 � ��5 hz�#�� .

 
 ����� �2� 
 7"�� �/
���% ��0
�� =��/
� �

 t��# �@' �� '��&� �*�+% )
 
� ��&/

 <��	 ���% �' 
� ���1
��" ���$� 
� �&8 ��/

 ��1 � 
�. u� ("� �#"� �
�/ �1 �M�0 �'

 �3
 �#�$�% �� ���% ("� ��#�% ��
 �g�"

 '�� ���% )
 ���1
�� �#�� �#"� vT ��� �
�/

�
 =�# V ���% vT ��� �� �� '�
' ���/" �

 �3
 ��g���" '�# <�S�S� =��/
� u��� ���%

 )
 ���1
�� �#�� �#"� ��
� ��� �
�/ h 

 ��
 =�# V ���% ��
� ��� �� '�� ���%

 ''�3 <��S�  =��/
� u������% �� '�
' )��/"

Alley,2005)5(Grisso and.

 )
 �����$* ����� � 
 (� 
+%:

bc �/�#�5� "��� (�
d& �4 
�=
�� �� 

 ,����* =')�� � 
+E
.

jc � 
+E
 k*�� �� =��/
� �&��� ��� 

''�&�% ��� 
 U �C " ��M��.

lc,����* (
�4
 �*�� � 
+E
. 

4c �#�5�� ��/�% ��W�90 ,����*

 '�4" (���� '�� �� U# -�&� �' �/
���%

-�./
 '�
''�#)Ehsani,1999(w.

 ��%!� ! ���

 ����� � 
 �' )
h  =�&��' GPS  )  

 �/�;4 >�  ��?@�% ����� ( ���� ��� " s�%

 ��%��3 �1�# u��% ,�S�:% �#
'�� (
��

�) ��%) '�8�% ='�9��
 �*
 A/�1�E � 
 �4"��

 =�&��'x�#�$�% +��.�������� �Y� �1 3

Sullivan and Ehsani,2000)( ���%) �' 

 ������ � 
� �����GPS�/'
' -�./
 � 
 �� 



٣

 �.��/ �*�� �� ,�*RY
 s���
 (
�� �� �/����

 )
 s�$@ V��@GPS �&#)
'�B ����� �� F A/���E 

 V@
�0 � �� �4"��5 hz�#��  . � 
 7o )
 AB

u�
� �
+E
 -�/ �� � �83+%� (
�� ,�*RY
 ) 

 �� �
+E
 -�/ � 
SDK '�4�% �
)�� �''�
' -�/ 

�#�$�%(''�&�% s���
 .%� )
 AB ,�*RY
 � 
 +

 �� ��	
 �
+E
 -�/ �� � �83 ����� � 
 �' ��

'�8�% ��#�/ �9M' 7��)F''�&�% s���
 . � 
 �' 

 �� �4�� �� ���0 ���% ��0�%'"�0 �#
'�� 

�*�+% =�#F p�* ���a�" ���0 �;4

 " =�# ����� F����� u��� =�# �E�?% =�&��'���

 (� ��E " �#"� �
�/ Z  u��� ��#�% =��/
�

"� �� ���
�� ��/ ��9	 ( �1  =��/
� ("��"�

 '�
' �
�@'�8�% � 
� . ��0
�� =��/
� � 
 �����

 )
 
� ��&/ �2� 
 7"�� �/
���% �� '��&� �*�+%

 �' 
� ���1
��" ���$� 
� �&8 ��/ t��# �@'

��1 � 
� <��	 ���% . �#"� �
�/ �1 �M�0 �'

 �� ���% ("� ��#�% ��
 �g�" u� ("�

 �#�$�%
�/ �3
 �#�� �#"� vT ��� ����1
��

 ��
 =�# V ���% vT ��� �� '�� ���% )


��/") '�# <��S� =��/
� u��� ���% �� '�
'

 �#�� �#"� ��
� ��� �
�/ h  �3
 ��g���"

 =�# V ���% ��
� ��� �� '�� ���% )
 ���1
��

��
 <��S�  =��/
� u������% �� '�
' )��/" 

''�3Alley,2005)7(Grisso and .

��1 -�./
 V0
�%:

-1 �*
�) ��%) '"�0 ,�S�:% �#
'��

u���GPS 

-2�4"�� ,�*RY
 7'�1 ���;EGPS

 �
+E
 -�/ u���SDK

-3 �
+E
 -�/ u��� ,�*RY
 � �83 +%�

��	
)�9M' 7��)(

-4  ����� "  =�# ��E�3 ,�*RY
 P)
'�B

 =�&��' ��1 p�* ��  �4�� �� �1�0 y�g� )

" ��1 �d�.. (�1�0 �;4"

-5  �' ���% ("� �1�0 �/"� � ��/

 =��/
� V���% � ��/ ��9	 .


�4
 7�./) 7���
 �' ����� � 
 =�#  7��1
 "

�#�$�% ��M"
 ��� ��0�% �' . � 
 US/ )
 AB

 ���% )
 �
��/
 7
+�% F����
�� ("� �� �����

 " ���3�E ��% ����
�� O�/"' �� ���0 ��0

 �� " ��1 �g� =�&��' Z  �� ��� s�0�' �/�%"�

 X��:% �*�� ��wFzFb{��� �*�� �' ��%�

'�&�% (��3 =)
�/
'. Z  �� ,�8 �%)o ��� 

  =� '�3 US/ ��1 �g� ("� �� �M��?% ����%

/'�8�% �$! | ��/ ���� "  -�./
 +� . �� �4�� ��

=�# ��} '�
�%F ,�?E' '
�?� " �
��/
 7
+�% 

 �� �� V �����E ~�Y �����% )
 �
��/
FA:  O�/

����
��)j<g� ( FB :  ("�8�B �*��)l<g� ( F

C : ����% O�/ ) ������ ���
� ����� " �M��?%

GPS ( �' �
��� �� ��^��/
 �8 �%)o ,��  =)


'�8�% (��3 . (�"o K�4 ,�*RY
 " � ='
' 

 �
+E
 -�/ )
 ='�9��
 �� F=�#Mstatc ��'�'

 ��
 =�8/ ����2� (�
'�� ='
' )�� " ��
 
�4


. ��� | ��/ " =�# V��2� ����� � �%)o ~�Y

'�8�% �[
�
 �.� 
 �' ����� ��M"
 (�.

  k��" | ��/

��M"
 ����'Fh   ("� �� ����� � 
 

 ���1
�� =�&��' ���3�E ��%jzx h  �1

 ��1 �g� =�&��' �/
����82�% 
�F �# US/ 

/
 7
+�% " ���% �'��1 -�&� ���% )
 �
��

�����%jx(��%  �*�+% ("���  �1��% �� ��$2 

s���. ' �1��% �� ��$2  " �M��?%) �0
�Y �����

 �M��% � 
 �' =�#( (��% h  V	
�E �' �� �' 



5

/
 �
�2� (��3 =)
��# . 7�%)o )
 ='�9��
 ��T "

 �
+E
 -�/MSTATS� ='
' V���� " � +a�

�# ) V2#(1 .

Function: T-TEST

SAMPLE ONE:                           SAMPLE TWO:

cccccccccccccccccccc

Variable 1 : x1  �1��%�M��?%                 Variable 2 : x2 s���. ' �1��%

Cases 1 through 75                                   Cases 1 through 75
Mean:             ��&/��% 9. 46                    Mean:             ��&/��% 5. 31

Variance:      A/� �
" 3. 51                  Variance:    A/� �
" 1. 38
Standard Deviation:    1. 87                       Standard Deviation:    1. 17
F-TEST FOR THE HYPOTHESIS "VARIANCE 1 = VARIANCE 2"

cc ccc cccc ccc ccc ccc ccc ccc ccc cccccccc ccc ccc ccc ccc ccc c

F Value:                          2. 5449
Numerator degrees of freedom:    74    Denominator degrees of freedom:  74
Probability:                      0. 0001 Result:  Significant F - Reject the Hypothesis

T-TEST FOR THE HYPOTHESIS "MEAN 1 = MEAN 2"

c ccc ccc ccc ccc ccc cccc ccc ccc ccc ccc ccc ccc ccccc

Variance of the difference between the means:     0. 0624
Standard Deviation of the difference:             0. 2499
t' Value:                           16. 6178 Effective degrees of freedom:                

74
Probability of t':                         0. 0000 Result:  Significant t - Reject the hypothesis
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Utilization of GPS guidance-aided system in tractor

Abstract
Main objective of this reserch is development of a GPS guidance – aided 

system and investigation of the effect of this system on tractor forward speed and 
reduction of gaps and overlaps during field operation. Farmers and drivers of farm 
machinery use different methods for tractor guidance in the farm during row 
planting and other field operations. One of the modern methods is the use of 
global positioning system for driver guidance along specific path in the field. 
After soft ware development and hardware preparation,the positive effect of this 
system on tractor speed,path gaps and overlaps was investigated. 

Key word: Guidance system,GPS, gaps and overlap reduction.


