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Ã}!�? 8|9 *¯ dyZ� ! ÊuY�&)Z?{�$hf» ”�¿ Z]�Y Ã{Z¨f�Y GIS AGPS!�$hf» ”�¿ É�!: 5+)VRT (Ä¯ ÉY Ä¿*B Ä] d�Y
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Ê��] {�*» ÄR�Z»7/0�{ Ä¯ {*] �ZfC9 Œ�¯�f *6$¯5{ZL �Y ~( É��!Z�¯ {Z=L D�Y�! Ê#$%y iZ»Y Ê-ZR )�*»: Z¯�» d�|9Z» Ã

{�Y{)'C�1.(

'C�1:r�& ÉY�LY ÊËZ$+Y�hL "ZC» 
Ä~] Y� fZ~y �*~O#» 5$%9 Ä] |�Z] Ê» fZy "}!�f$¿ DY�$$he �K¿Z�¿ Ä�4¿ Ä$=e A �$hf» †#9Y Z] Ê9{*¯ ÉY�LY d=L i|( 5$-!Y 

ÉZ9 ÄC^�2×2» @$04e É�$B Ä¿*%¿ d=L@$#¯ Ê.ÉY ÄC^~� É�Y{�] Ä¿*%¿ I!Y|f» )!� fZy ÉZ$<67Zu Ä�4¿ Ä$=e {�*» �{
 {{�~B Ê» Ã{Z¨f�Y "}!�f$¿ "YZ$» Ê��+ ÉZ9 Ã{Y{ �Y )!� 5ËY "{*] �Y{ Ä#ËZ9 d6R Ä] Ê-! |�Z] Ê» ÄR�Z» M�� fZy �Y .ÉY�~]

 Ê¿ZC» d$.(*» 8|9 5ËY Ä] '$¿4^�*e ÄR�Z» Ä�*B GPS |� Äf+�B .GPS f�Y {�*» Y*~¿ �Y 3$4ve 5ËY �{ Ã{Z¨GPS 
map 60CSX {*] .�{ ÄC#ËY Ä] ÄL*e Z] Ê+�& �YGPS d$(*» A{�Y{ {*L! d$(*» ÉZ�y 4A !*$¿ 5$]�!{ ^�*e Y|f]Y Ä�*B 

É�$B Ã�Y|¿YA|Ë{�B d$^ae ! k<�» )'C�2(�Y Ã{Z¨f�Y Z] FG� !GPS 5ËY ÊËZ$+Y�hL d$.(*» A4|Ë{�B 5$$.e Ä�4¿ ).'C~�
3.(

Êy�] ÃZKf�{ ÉZ9 ÊB{Ë! �YGPS map 60CSX�Y |#e�Z^R :
1.Ã�$y‰ d$6]Z(1000Ä�4¿ 1@�Y Z] 
2.d^  d$6]Z(10É!Zu /Ë �9 Ä¯ �$0» 250|#�Z] Ê» Ä�4¿ .
3.Ã�$y‰ Z] �$0» 5$$.e d$6]Z(250�$0» 2É!Zu /Ë �9 Ä¯ 50|�Z] Ê» Ä�4¿ .
4.Ã�$y‰24dËZ] ZK» "ZC»Y Ä¯ Z9 Ä�4¿ DZ$tZL Ä] E*]�» DZRx&Y É!�] `L�» Ä�4¿ 3Ë�& �Y IZ4f¿Y CD Rom 

{�Z� Ê» @9Y�+ Y�.
Ä%¯{ gZ<f¿Y)mark ({{�B Ê» d^  Ä�4¿ /Ë ÃZKf�{ É!� �{.d~^  d=L �Z$¿ {�*» ÉZ9 Ã�Y*9Z» "YZ$»3|~�Z] Ê~» {|~R .

|ËZ] y�f�{ ']Z( Ã�Y*9Z» '(Y|u6|�Z  {|R .{�¯ �Zw: Y� Ã{Y{ É�!: `%L "Y*e Ê» ": �Y F?.Y{ iZK#9 5$~»� É!� É�Y{�~] Ã{
12{�]  �e_Z] Y� É�Y{�] Ã{Y{ d({ ! r*�! {�*» 5ËY Ä¯ |¿{*] y�f�{ �{ Ã�Y*9Z» {|R .

1 -way point   
2 Routes - 
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'C�2:!*$¿ 5$]�!{ ^�*e ÄR�Z» ÉZ9 Ä�*B Ê]ZË d$.(*» 

'C�3:�Y Ã{Z¨f�Y Z] ÄR�Z» EZ4¿ Ê]ZË d$.(*»GPS 
Ã{Y{ É�!: `%L �Y F? GPS  ^]Y� ']Z¯ /Ë 3Ë�& �Y Y� D�*? Ä]Com1 �YZ~+Y i�~¿ 3~Ë�& �Y Z9 Ã{Y{ ! Ã{�¯ '7! �e*$G»Z¯ 

map source{{�B Ê» IZ��Y �e*$G»Z¯ Ä] .i�¿ Ä] Y�Z9 Ã{Y{ Ä�4¿ )�Y{�? ÉY�] �YZ+Y Arc view GIS@Ë�] Ê» Ã{Z¨f�Y Z]
 =¿: �Y ! É�!: `%L ZL /Ë �{ Y� É�Y{�] Ä¿*%¿ Ä] E*]�» ÉZ9 d$%¯ "Y*e Ê» �YZ+Y i�¿ 5ËY �YÉ�Y{�] Ã�=] ;6f<» ÉZ9 {�]�Z¯ �{ Z

{*%¿.ÉZ9 ÄC^� �{ fZy "}!�f$¿ "YZ$» Ê��+ ÉZ9 Ã{Y{ �YZ+Y i�¿ 5ËY �{ 2×2Ä~R�Z» �{ Z~=¿: ÊËZ~$+Y�hL d$.(*» Ä] ÄL*e Ä] !
|� Ã{Y{ �Y�(.

{�¯ @9Y�+ Y� fZy D�Y Ä�4¿ Z=¿: Ä] E*]�» Ê¿ZC» ÉZ9 Ã{Y{ ! fZy "}!�f$¿ "YZ$» Ä] E*]�» ÉZ9 Ã{Y{."YZ~$» Ä~C#ËY Ä~] ÄL*e Z]
 �O¿ {�*» Ä4�#» �{ ÃZ$B g*y |�� d=L �Z$¿ {�*» "}!�f$¿500-350|�Z] Ê» �ZfC9 �{ i�B*6$¯ .Z~] Y� Ê-Z~%RY "}!�~f$¿ "YZ$»

fZy "}!�f$¿ Ê6.+ �Y|4» Ä] ÄL*e �YZ+Y i�¿ �{ g*y |�� ÉY�] �O¿ {�*» �Y|4» ÃZ$B !Arc view GIS @$O#e @Ë{�¯ .Ä�~4¿
 O¿ {�*»|� )�Y{�? {*¯ IZ%RY dË�Ë|» d=L �.Ä~] Ä�~4¿ �{ 5$~»� ! |� Ã{�!: �{ /Ë�f» D�*7 Ä] ÊËZ$+Y�hL d$(*» ÉZ9 Ã{Y{

 ÉZ9 ÄC^�2×2@$#¯ dË�Ë|» �f» Ä] �f» D�*7 Ä] Y� {*¯ IZ%RY Ä¯ ÉY Ä¿*B Ä] |Ë{�B @$04e .F~? Y� Ã|~� Ä~$=e fZ~y Ä�~4¿
 & �Y ! Ã{�!: �{ IZf$jË{ D�*7 Ä] i�_ )�Y{�?�Y Ä�4¿ Z] \�Z#f» IZu A {*� Ê» Ã{Y{ �-�f#¯!�C$» Ä] �e*$G»Z¯ ÊL!�y D�*? 3Ë�

{�$B Ê» D�*7 {*¯ IZ%RYA.
9ËZ» IZ2 {ÂG ÉÁ�'  M *w¿ Á 0>Ì¿Á�f>mY �Y!» 31Z" Á 0cY�-:

Ã{Z¨f�Y d+Z� �{*C¿Y /Ë �Y �O¿ {�*» Ä�4¿ �{ {*¯ `Ë�*e �*O#» Ä] ÄR�Z» �{ 5$�Z» "ZC»Y Ä�4¿ "{�¯ '?*¯ ÉY�]|�).�Z~$f»Y
 |~�Z] Ê~%¿ IZ~f$jË{ Ä~] b*-Z¿: I|^» Ä] É�Z$¿ Ä¯ d�Y ": ÊL!�y "{*] Ê-Zf$jË{ ÃZKf�{ 5ËY �Y Ã{Z¨f�Y. (. 5~ËY d$7*U~y

 d�Y {�Y|¿Zf�Y ÊL!�y ! "Z�: Ã�^$-Z¯ d$6]Z( A `Ë�� \U¿ ÃZKf�{ .Z~] Z~9�*f¯Y�e É!� \U¿ d$6]Z( Ã{Z¨f�Y {�*» d+Z� �{*C¿Y
 Y� D!Z¨f» ÉZ9 ”�\ ��( |�Z] Ê» Y�Y{ .Ã{Z¨f�Y {�*» �{*C¿Y I|»AutonicsE50SB {*] .": d+Z� ��( Ä¯mm6!{*] 

u�] Z]24d-! DC!mA20{�¯ Ê» �Z¯ .�{*C¿Y d+Z� �!{ �9 ÉY�Y Ä]600|~� Ê» Œ�Zy ": �Y F-Z? .Y� d+Z~� �{*~C¿Y
 Ê�^¿ /Ë ^�*e4*4{Z.]Y Ä] 'C� Ê.]�» ^]Y� /Ë! 10*10É!� �] �f%$f¿Z� d~�Y� d%� É*6L ”�\ d+Z� Ê6yY{ d%0( 

�Ë|¿ZL �*f¯Y�e3140��( Ä] 4/12@$9{ Ê» �Y�( �f%$6$» .Ä~.�( /Ë �Y d+Z� Ê6yY{ d%0( É!� �] �{*C¿Y d+Z� IZUeY ÉY�]



́̀̀

 ��( Ä] ÊC$f�_ ÉY Ä¿Y*f�Y50@$#¯ Ê» Ã{Z¨f�Y �f%$f¿Z� .{*C¿Y Ä¯ d�Y 5ËY d+Z� Ê6yY{ d%0( É!� �] �{*C¿Y \U¿ d6R �
{{�~K¿ {�Y! ": Ä] Ê^$�: 5$»� ÉZ=f¿Y �{ �*f¯Y�e 5$+�& Ä] >y�\ �{ Ze |y�J] �ËZe Ê^¿ZL >y�\ Z] ÃY�%9 .ÉY�~] 5$~#J%9

@$#¯ Ê» \U¿ *6L ”�\ É!� Y� �{*C¿Y {�YvK¿ Z9 Ã{Y{ É!� É�$ Ze ”�\ DY*0C] ÄC#ËY)'C�4.(

'C�4:*6L d+Z� É!� �] �{*C¿Y É�$B �Y�( 

{Z7 F-Z? �Y|4» ÉY�Y Ä] �{*C¿Y �Y Ã�2"{�~¯ Ã�^$-Z~¯ Z~] �Y|4» 5ËY Ä¯ {�Y{ d$%9Y Z] Z» ÉY�] �*f¯Y�e É*6L ”�\ ÊËZj]ZL �f» 
|»: d�{ Ä] ÄR�Z» �{ �{*C¿Y .�$0» /Ë20@Ë{�¯ d�Y{{ZË Y� " : �Y Ã�{Z7 F-Z? "YZ$» ! k<�» 5$»� É!��] É�f» .5~ËY

 >ËZ»�:12dR�� Z] ! Ä^e�» km/hr 5{Y{ iZj¿Y |� Ã.Z9 Ã{Y{ 5$K¿Z$»1115�Z$.» 8Y�v¿Y Z] 6|»: d�|] .DZ~$6%R 5~ËY2
d+�B D�*7 ÃZKf�{ ÉY ÄR�Z» d0e �Y '^( �!� .)�YZ~B �~f» Ä] �f» Y� ÄR�Z» �{ 5$�Z» "ZC» d4$4u �{ Ã�{Z7 F-Z? �Y|4»

 {*¯ IZ%RY Ä�4¿ Z] Ze {*� Ã{Zf��+ Ã|� ÊuY�& ÊC$¿!�fC-Y �Y|» É{!�! Ä] |ËZ] Ä¯ Ã{�¯ '~?*¯ �~-�f#¯ !�~C$» �{ Ã|~� Ã�$y‰ 
{{�B .�-�f#¯ !�C$» �Y Ã{Z¨f�Y Z] ÊC$¿!�fC-Y �Y|»AVR Ê0Ë*¿ Ä»Z¿�] "Z]� Z] ! ÊuY�& C|� Äf�*¿ .�Y Ã|� ÊuY�& �Y|» �{

{*� Ê» Ã{Z¨f�Y �{*C¿Y d+Z� ^�*e Ã|� {ZjËY ÉZ9 F-Z? )�Z%� d=L �B )�Z%� /Ë .ÉZ~9 Ã{Y{ Z9 F-Z? )�Z%� �Y F?
*]�» Y� �~$hf» ”�~¿ Ê0~$&Z#h» �$~� ": Ê~L!�y ! Ã|~� '~?*¯ �KË|%9 Z] �Z$¿ {�*» D�Y "YZ$» ! ÄR�Z» �{ 5$�Z» "ZC» Ä] E

|#¯ Ê» /Ë�ve .FË�eZ» D�*7 Ä] �Z$¿ {�*» Ê��+ ÉZ9 Ã{Y{6*100|~� ŒY�<f~�Y \6�» �YZ+Y i�¿ `]Y*e �Y ÊCË ^�*e .�~] 
/Ë ÊC$¿!�fC-Y �Y|» É!�LCDf-! "YZ$» Ä¯ |� \U¿ Ê¿ZC» d$.(*» ! D�¯ Ã�Z%� A�$� ÄJË�{ "|� �Z] "YZ$» A ÊL!�y }Z

{Y{ Ê» "Z�¿ Y� D�¯ �{.
#Z¼eY 3Æ$ �ZÌ¿ {�Â» „�¿ [Ìo:e �Ì� :

I|» Ê0$&Z#h» �K6%R Z] I�f#¯ ¢Z?*� /Ë Ã{Z¨f�Y {�*»�$hf» ”�¿ �$�SCS-magnetic "YZ~$» Ä~¯ {*~] F$t*~� dyZ� 
-! "YZ$» Z] \�Z#f» ": ÊL!�y ÄJË�{ Ze �¨7 �Y ": Ä] Ã|� Ã{Y{ @$4f0» }Zf100d�Y �$$he ']Z( |7�{.



́̀́

{*� Ê» /Ë�ve ÊCË�fC-Y @9 ! Êf�{ D�*7 Ä] @9 �$� 5ËY Äf^-Y .I!|L �{ �$� {�¨]�Uv#» ÉZ=$B{Ë! Êy�]1d�Y Ã|»: :

DC 0….20V Positioning signal 
<1s Positioning time 

DC 0….20V Positioning 
feedback 

15 bar Nominal pressure 

45 ¦Max temperature 

I!|L1:Ã{Z¨f  {�*» Ê0$&Z#h» �$� ÉZ=$B{Ë! 

'C~� �Y{*%¿ �{ Ä¯ d�Y �$� ÄJË�{ d$.(*» Z] Ã|� Ã{Y{ }Zf-! 5$] Ê�y Ä�]Y� �$� 5ËY @=» ÉZ9 ÊB{Ë! �Y ÊCË5Ã{Y{ "Z�~¿ 
d�Y Ã|�.

'C�5:» Z] Ã|� Ã{Y{ }Zf-! 5$] Ê�y Ä�]Y��$� ÄJË�{ d$.(* 

{*� Ê» Äf+�B ÊC$¿!�fC-Y �Y|» ÊL!�y �Y �$� 5ËY É{!�! .'C� �Y{*%¿ �Y Ä¯ Ä¿*K¿Z%94Ä~] Ã|~� Ã{Y{ }Z~f-! Ä\ �9 d�Y|$? 
�{ Z~$¿ Y� Ê~6^( d~$.(*» Ä] d�B�Z] Ê#.Ë {�*y�Z] d$6]Z( 5$#J%9 �$� 5ËY d�Y �f�$] ÄJË�{ "{*] �Z] "YZ$» |�Z] �e_Z] �$�

 �Y �f%¯1¿Z  {�Y{ Ä$ .
�$� �O¿ {�*» ÊL!�y /Ë ! É{!�! !{2/1{*� Ê» ÄËvhe )Z?{*¯ É!� D!Z¨f» �$� !{ �Y É{!�! !{ Ä¯ {�Y{ Š#ËY .Y� ÊL!�y

 |�Z] "Z0CË 8�& !{ �9 �{ �Z�+ d+Y "YZ$» Ze @$#¯ Ê» dËY|9 i*] d%0( !{ Ä] .Ä~-*- �Y '~^( ! `~%? �Y |~.] �Y|» �{ Y� �$�
9|$» �Y�( `ËZ» {*¯ >�Z?@$.Z9 I�Z¿ YZ¨e�Y 5$#J%95./�f»@9 �Y "Z� Ä67Z+ !Z$¿ 5./d�Y �f» )'C�6.(



́̀̂

'C�6:�$hf» ”�¿ )Z?{*¯ Ä¿Z»Z� É!� �] Ê0$&Z#h» �$� É�$B �Y�( "ZC» 
|#¯ Ê» IZ%RY Y� \�Z#» >�Z? ”�¿ "YZ$» 5$»� É!� �O¿ {�*» "ZC» Z] \�Z#f» �$� 5ËY .Ã|~� Ã{�] �Z¯ Ä] @f0$� Ê6¯ 'C� 

'C� D�*7 Ä]7d�Y :

'C�7:ÃZKf�{ Ê6¯ �Y|» 

|¿*� Êj#�Y! ÃZKf�{ dR�� ! �$yZe "YZ$» A ÃZKf�{ d({ Êf0ËZ] ÄR�Z» Ä] ÃZKf�{ {!�! �Y '^( .ÃZKf�{ Ê]ZË��Y yZ�Y 5$%9 �]
 ÄR�Z» �{ @9 ! d-Z¨�: É!� �] É�Zj» ÉZ9 ÄC^� Z] Ê9ZK�ËZ»�: D�*U] @9 d+�B D�*7 Ê.(Y! ÉZ9 ÄC^� Z] .3$4ve 5ËY �{

 |~#f+�B �Y�~( Ê���] {�*» dyY*#CË ! Ê¿ZC» Ã{Ë! D�*7 Ä] {*¯ IZ%RY Ã*$� !{ �9 �{ Ê+�U» {*¯ "YZ$» ÉZ9�f»Y�Z? .5$~#J%9

̵ήσΎΑ 

GIS

ϪθϘϧ 

έΩϮ̰ϧ΍ 

GPS

ϝήΘϨ̯ έ΍Ϊϣ 

Υήϧ ήϴش
ήϴϐΘم 



́́˹

 Ê~���] {�*~» ÉY Ä~R�Z» ! Ê9ZK�ËZ»�: d0e !{ �9 �{ Ê¿ZC» Ã{Ë! IZ%RY D�¯ �9 �{ ÃZKf�{ IZ%RY ÉZ�y ! d({ "YZ$» �Y�~(
d+�B .|#f+�B �Y�( '$6ve ! ÄËZje {�*» Z9 Ã{Y{A DZRx&Y d^  ! DZ�ËZ»�: iZj¿Y �Y F?.

ˆv]! sËZf¿:
Ê+�U» {*¯ "YZ$» :�{ d~yY*#CË IZ~%RY ÉZ~9 D�¯ ! Ê¿ZC» Ã{Ë! IZ%RY Z] ÉZ=e�¯ �{ Ê+�U» `ËZ» {*¯ "YZ$» 5$K¿Z$» Ä0ËZ4»

 'C� �Y{*%¿8d�  Ã|»: .

1949.52

4680

0

1000

2000

3000

4000

5000

 ̶ ϧΎѧѧ̰ ϣ ϩ ѧ̬ϳϭ ϝΎѧϤϋ΍  Ζѧخ΍ϮϨ̰ϳ ϝΎѧϤϋ΍

ήΘϴ
ϟ̶

Ϡϴϣ

'C�8:Z4» �Y{*%¿dyY*#CË IZ%RY ÉZ9 D�¯ ! Ê¿ZC» Ã{Ë! IZ%RY Z] ÉZ=e�  ̄�{ Ê+�U» `ËZ» {*¯ "YZ$» 5$K¿Z$» Ä0Ë 

d�Y i*6.» �Y{*%¿ �{ Ä¯ Ä¿*K¿Z%9 .5$K¿Z~$» �*& Ä] Ê¿ZC» Ã{Ë! {�]�Z¯ �{ Ê+�U» {*¯ "YZ$»52/1949 {�]�Z~¯ �{ ! �~f$- Ê~6$» 
dyY*#CË4680 �f$- Ê6$» )�9 ÉY�Y Ä]4! I�Z¿ 50u �f» d¯� (|�Z] Ê» .Ä¯ d�Z#.» 5Ë|] Y*�*» 5ËY Ã{~Ë! {�]�Z~¯ Ã*$~� �{

`ËZ» {*¯ Ê¿ZC»34/58d�Y Ã|� {*¯ 8�U» �{ ÊË*L Ä+�7 |7 �{.
'C� �Y{*%¿9�9 �{ Y� Ã*$� !{ �9 Ä] {*¯ IZ%RY "Z$» Ä0ËZ4» 6|9{ Ê» "Z�¿ D�¯ .

ÊR�C» SËZ» {Â  PY�Ì»

0
1000
2000
3000
4000
5000

1 2 3 4 5 6
{Â  BZ¼"Y 0Z$ T� 

(�
-Ì
·Ê

!Ì
»)S

ËZ
»
{Â

 
P
Y�
Ì»

5yYÂÀDË =ZAPY

Ê¿ZD% ÃoË" =ZAPY

'C�9:» •Zy IZ%RY Ã*$� !{ Ä] {*¯ IZ%RY "Z$» Ä0ËZ4» �Y{*%¿D�¯ �9 �{ dyY*#CË IZ%RY ! Ê¿ZC 

"YZ$» "|� @¯ ZË "|� {ZË� {*¯ Ã{Y{ Ê~��+ ÉZ~9 Ã{Y{ �Y 5$~»� É{*  ̄�Z$¿ "YZ$» Ä] Äf0]Y! Ê¿ZC» Ã{Ë! IZ%RY Ã*$� �{ Ê+�U»
d�Y Ã|� .{�Y|¿ fZy D�Y DY�$$he Ä] Ê�]� ! d�Y d]Z  Ã�Y*%9 Ê¿ZC» Ã{Ë! IZ%RY Ã*$� �{ Ê+�U» {*¯ "YZ$» Ä¯ Ê-Zu �{.



́́˺

0¿Z>» DzËÁ #Z¼eY Ä¿Z»Z" 3@{ 0"��':
|�Z] Ê» Ã|� k<�» ÉZ9 ÄC^� 'v» �{ `ËZ» {*¯ >�Z? ÃZKf�{ d({ �Y �*O#» .Z~Ë �$yZe "YZ$» Ä¿Z»Z� d({ É�$B Ã�Y|¿Y ÉY�]

 |Ë{�B É�YvB d»xR �O¿ {�*» ÉZ9 'v» É!�] >�Z? �{ ÃZKf�{ '$j.e.M$v~7 {�~C6%R Ä~] Äf0ËY! Ê6$y Ê6$y ÃZKf�{ d({
*C¿Y �Y �f%¯ �{ �$hf» ”�¿ �$� Y�Ë� |�Z] Ê» d+Z� �{1Ä] Ä$¿Z  ! Ã{Y{ "Z�¿ >#¯Y! �Y|» �Y Ã�{Z7�*f�{ IZ~%RY Y� �Z~$¿ {�*~» ”�¿

|#¯ Ê» .|�Z] Ê» '$-{ !{ Ä] d+Z� �{*C¿Y �Y Ê-Z��Y ÉZ9 Ã{Y{ �{ Z�y:
1(¿Y d+Z� )��#» �Y |.] ÃZKf�{ {*� Ê» ˆRZ] ÄCf+Z� Ê6yY{ d%0( É!� �] �{*C |#¯ >�Z? �O¿ {�*» Ä4�)�$yZe(.
2(>~�Z? �~O¿ {�*~» Ä~4�#» �Y '~^( ÃZKf~�{ {*� Ê» ˆRZ] �{*C¿Y �Y|» �{ Ê+Z�Y F-Z? {ZjËY �&Zy Ä] Ä¯ �*f¯Y�e ÉZ9 )��-

|#¯).'$j.e(
Ê9ZK�ËZ»�: d%0( �{ Z�y 5$K¿Z$»32/1Ä¯ Z#.» 5ËY Ä] {*] |7�{ 66�Y �f» Êf¿Z� 50�$w Êy�¿A IZ%RY {�*» �f» {�*~» ”�¿ �Y 

|¿{�¯ d+ZË�{ Y� �O¿ .�Y*%9Z~¿ d~6R Ä] ÉY ÄR�Z» d0e �{ Ê-! d�Y d+Z� �{*C¿Y )�� �Y Ê�Z¿ ^4+ Ê9ZK�ËZ»�: d0e �{ Z�y
 ÃZ^f~�Y �$ Z~e É{!|~u Ze Äf^-Y Ä¯ {*� Ê» Ê+Z�Y F-Z? "|»: {*L*] ˆRZ] Z9 )��- Ä] d+Z� �{*C¿Y f|¿Y d$�Z0u ! 5$»� "{*]

 *? Y� �{*C¿Y d+Z� )�� |9{ Ê» >� .ÉY ÄR�Z» d0e �{ Z�y 5$K¿Z$»58/1Ä¯ Z#.» 5ËY Ä] {*] |7 �{ 79'~¯ �Y �~f» Êf¿Z~� 
|##¯ Ê» d+ZË�{ �O¿ {�*» ”�¿ �Y �$w Êy�¿ D�¯.

 M �Y 0$Á�1 0'{Á �ÌYf» „�¿ �Ì�  !� �Z'  YJÌ»  ZÌ» Ä)'Y�:
É!� �] �$hf» ”�¿ �$� ÄJË�{ Ã|� �Z] "YZ$» |� Ã�Z�Y Ä¯ Ä¿*K¿Z%9LCD {*~� Ê~» Ã{Y{ "Z�¿ �Y|» �{ Ã|� Ä$^.e .Ê~]{ "YZ~$»

 �{ É�f$- /Ë ��] /Ë ^�*e Z$¿ I�Z¿ �9 �Y ÊL!�y30|� É�!: `%L Ä$¿Z  .!{ 5ËY ÉZ9 Ã{Y{ Ê�y "YZ$» Ê���] ÉY�] Y� �f»Y�Z?
 @$#¯ Ê» Ê���] Z=¿: "{*] .'C� �{ �f»Y�Z? !{ 5ËY "Z$» Ä�]Y�10d�  Ã|� Ã{Y{ "Z�¿ .

0

300

600

900

1200

1500

1800

0 30 34 39 40 51 55 67 69 75 80 89 97

(%)ÊFÌ@ZÀ8» �Ì# *VË�{ P<# HZ, PY�Ì»

(*
WÌ
'{

�{
�-

Ì·
Ê
!Ì
»)
Ê
X
Á�

%
Ê
,{

'C�10:%¿": �Y ÊL!�y Ê]{! �$hf» ”�¿ �$� "|� �Z] "YZ$» 5$] �Y{* 

IZ%fuY Z] Ä¯ |9{ Ê» "Z�¿ �Y{*%¿87d�Y Ê�y �f»Y�Z?!{ 5ËY "Z$» Ä�]Y� |7�{ .
sY{ZÆ:RÌ2:

1.'U~f» Ê~C$¿!�fC-Y �Y|~» Ä~] ": ÊL!�y ! Ã{�¯ É�$B Ã�Y|¿Y Y� fZy D�Y "YZ$» d¯�u IZu �{ Ä¯ Ê9ZKf�{ dyZ�
Z] "Z»Z%9 Ze {*�{{�B IZ%RY �Z$¿ Z] \�Z#f» IZ%RY AfZy D�Y É�$B Ã�Y|¿Y .

2.ÄC^~� D�*U~] Y� Ä~R�Z» dË�Ë|~» "ZC»Y Ä¿ZBY|L �*& Ä] Z9 I�Z¿ �Y iY|¯ �9 �Y '^( �$hf» ”�¿ ÉZ9 �$� 5f+�B �ZC]
 ÉZ95/0*5/0{Y  |9Y*y .



́́˻

9'Z:» 3"�ÆK:
1-"Y�ZC%9 ! Œ AÉ|]ZR.1380 .� 8Y�&Y Ê#$»� �Ë� ÉZ=]: ÊB{*-: �=� 5$9Z ."Y�ËY /$-!�|$9 F¿Y�¨#¯ 5$»*�.
2-r AÊ#Ë!Z( .i.i ! Ê�Z%-Y .Êv +.1385 .�{ {*~¯ Ä~#$=] 8�U~» �~] 3~$({ É��!Z�~¯ �{ IZf$jË{ ÉZ9 Ä�4¿ �Y Ã{Z¨f�Y �$ Ze

"Z=¨7Y �Y*y�] Ä4�#» .É��!Z�¯ ÉZ=#$�Z» Ê6» F¿Y�¨#¯ 5$»�Z=\ .ZË�^e.1385.
3-¹ )ÉÂ^9 .1382 .É��"Z+¯ ÉZAÀÅY� É��"Z+T¯ -�ÂT%X " 3ZT1Ì1c! WZ%�ZT� )É��"Z+T¯ ¾Ì T *f% ÉY�] ?Ì$& .

)WY�C!295Äc¨4 .
4- Anglund, E.A., and P.D.Ayers. 2003. Field evaluation of response times for a 

variable rate (Pressure – based and injection ) liquid chemical applicator, App. Eng. In 
Agric. 19,273,282. 

5- Ess, D. R. and S. D. Parsons. 2001. Implementing site-specific management: Sprayer 
technology-controlling application rate and droplet size distribution on the go. Purdue 

University. SSMG-5-W. 
6- Fleming, K.L and K.G. westfall. 2000. Evaluating farmer defined management zone 

maps for variable rate fertilizer application. Precision Agriculture, 2, 201.215. 
7- Munack, A., E. Bunnig and H. Speckmann(1999). Ahigh performance control system 

for spreading of liquid manure. Proceeding of the 14th IFAC, Pequin, China, pp.389-
394. 

8- Mulla, D.J. 1991. Using geostatistics and GIS to manage spatial pattern in soil 
fertility. In : Automated Agriculture for the 21 century. St. Joseph, Mich: ASAE.  

9- Paz, J.O., Batchelor, W.D., Colvin, T.S., Logsdon, S.D., Kaspar, T.C., Karlen, D.L., 
1999. Model- based technique to determine variable rate nitrogen for corn. Transactions 

of     ASAE.61,69-75. 
10- yang, C.,G.L. Anderson, J.H. Everitt, and J.M. Bradford 1998. Nitrogen and 

Phosphorus management using a variable rate liquid Fertilizer applicator. ASAE. Paper 
No. 98-1050 St. Joseph, Michigan, ASAE 

11-Ulson, J.A.C., I.N. Silva, S. H Benez, R.L.V. Boas (2002). Modeling and 
identification of fertility maps using artificial neural networks. 2002 IEEE Internacional 

Conference on System, Man and Cybernetics. Nashvill, USA. 
12- Welsh, J.P.; G.A. wood; R.J. Godwin, J.C. Taylor, R. Earl; S/Black and S.M. 

Knight. 2002. Developing strategies for spatially variable nitrogen application in Wirter 
barley and Wheat. Biosystem Engineering. 84(4), 481-494. 


