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Abstract 
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2.1.! Components of automatic irrigation system 

?2&!+/3%/(&(.'!#&;,*#&0!*(!.2*'!#&'&$#+2!$#&!$'!9/--/1'[!'/9.1$#&!K\W!H/0&!5&#:!N:YY:FP7!)#$%&5*(&'!K'&&0-*()'P7!)#/1*()!3&0*,3!K'/*-7!
9&#.*-*<&#P7!=/.!/#!8&07!Arduino!3*+#/+/(.#/--&#!L?]Z"LFEC=7!#&-$>!NE\!NAL!Songle!W^_BNE\_H BW B̀H!@!=6a7!'/*-!2,3*0*.>!'&('/#!
NAL!NE@\LH7!`H_!K-*;,*0!+#>'.$-!0*'%-$>P!NO!b!E7!'&#5/!3/./#7!c,3%&#!+$8-&!3$-&!./!9&3$-&7!TAAB%*(!8#&$08/$#0: 

2.2.! Current research 

?2*'!#&'&$#+2!.&'.&0!.2&!$,./3$.*+!1$.&#*()!0&5*+&!9/#!.1/!3/(.2'!KL,),'.Bd+./8&#!EAETP7!1*.2!$!./.$-!/9!NA!0$>'!/9!1$.&#*()!.2&!)#$%&!
5*(&'!1*.2!*(.&#5$-!.2#&&!0$>'!QN@R:!!?2&!%#/+&0,#&!,'&0!*(!.2*'!#&'&$#+2!8&)*('!1*.2!$!0&'*)(!/9!.2&!*('.#,3&(.!$(0!.2&!9$8#*+$.*/(!/9!.2&!
*('.#,3&(. !QNOR:!L9.&#!.2&!*('.#,3&(.!*'!+#&$.&07!.2&!*('.#,3&(.!*'!&I$3*(&0!/(!.2&!%-$(.B)#/1*()!3&0*$:!?2*'!*('.#,3&(.!1/#4'!8>!#&$0*()!
'/*-!+/(0*.*/('!K'/*-! humidityP!12&(!.2&!'&('/#!*'!%-$+&0!/(!.2&!'/*-!K%-$(.*()!3&0*$P:!69!'/*-!+/(0*.*/('!$#&!0#>!/#!1*.2!$!.&3%&#$.,#&!/9!
e@AD7!.2&(!.2&!*('.#,3&(.!1*--!#&-&$'&!1$.&#!QNVR7!QNCR7!$(0!*(!1&.X3/*'.!+/(0*.*/('7!.2&!*('.#,3&(.!/(->!#&$0'!.2&!5$-,&!/9!.2&!)#/,(0!
+/(0*.*/(' QNR:!?2&!3&$',#&3&(.! /9! '/*-! .&3%&#$.,#&!$(0!2,3*0*.>!*(! .2&!.//-!*'!3$0&7!$(0!.2&!%#/+&''! /9!1$.&#*()! .2&!%-$(.*()!3&0*$!
/++,#':!6(!.2*'!'.,0>7!#&'&$#+2&#'!3$0&!/8'&#5$.*/('!/(!)#$%&!%-$(.'!,'&0!./!,'&!.2*'!'>'.&3!'/!.2$.!.2&!#&',-.'!/9!/8'&#5$.*/('!1&#&!/8. $*(&0!
$'!*(!f*),#&!N:!f,#.2&#3/#&7!#&'&$#+2&#'!+/--&+.&0!0$.$!/(!2/1!3,+2!2,3*0*.>!$(0!0#>(&''!.2&!%-$(.'!(&&0&0!9/#!.2&!1$.&#*()!%#/+&'':!?2&!
0$.$!*'!&38&00&0!*(!.2&!2,3*0*.>!'&('/#!$(0!3*+#/+/(.#/--&#!*(!.2&!ArduinoB8$'&0!$,./3$.*+!)#$%&!%-$(.!3&0*$!1$.&#*()!.//-!'/!.2$.!*.!+$(!
8&!%#/+&''&0!8>!.2&!0&'*)(&0!'>'.&3:!?2*'!*'!./!0&.&#3*(&!.2&!#*)2.!.*3&!./!)*5&!$(!$,./3$.*+!1$.&#*()!+/33$(0!./!.2&!%-$(.:!
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2.3.! System design 

?2&!'>'.&3!*(!.2*'!#&'&$#+2!*'!0&'*)(&0!8$'&0!/(!.2&!(&&0'!/9!)#$%&5*(&!/1(&#'!./!/5&#+/3&!3$(,$-!1$.&#*()!%#/8-&3'7!',+2!$'!3*''&0!
1$.&#*()!.*3&'7!3*'3$.+2&'!*(!'/*-!2,3*0*.>!-&5&-'7!$(0!1$'.&!/9!.*3&!$(0!&(&#)>:!?2&!*3%-&3&(.$.*/(!/9!$(!$,./3$.*+!'>'.&37!1$.&#*()!
+$(!8&!0/(&!#&),-$#->!$(0!*(!$++/#0$(+&!1*.2!'/*-!2,3*0*.>!(&&0'!'/!.2$.!%-$(.!)#/1.2!8&+/3&'!3/#&!/%.*3$-:!?2&!'>'.&3!0&'*)(!'.$)&'!
8&)*(!1*.2!.2&!#&$0*()!/9!'/*-!+/(0*.*/('!8>!.2&!2,3*0*.>!'&('/#QNYR7!.2&(!.2&!#&',-.'!$#&!0*'%-$>&0!/(!.2&!`H_!'+#&&(:!69!.2&!'/*-!2,3*0*.>!
*'!8&-/1!.2&!.2#&'2/-0!K&:):!1$.&#!+/(.&(.!e!@AGHP!QNVR7!QEARSQEER7!.2&!'>'.&3!1*--!$+.*5$.&!.2&!1$.&#!%,3%!.2#/,)2!$!#&-$>!,(.*-!.2&!'/*-!*'!
3/*'.!$)$*(:!H/(5&#'&->7!*9!.2&!'/*-!*'!$-#&$0>!3/*'.!&(/,)27!.2&!%,3%!1*--!#&3$*(!/99:!?2&!3/0&-*()!/9!.2*'!'>'.&3!*'!%#&'&(.&0!*(!0*$)#$3!
9/#3!./!9$+*-*.$.&!,(0&#'.$(0*()!/9!.2&!/5&#$--!'>'.&3!1/#49-/1!Kf*),#&!EP:!
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2.4.! Block diagram 

?2*'!$,./3$.*+!)#$%&!*##*)$.*/(!'>'.&3!*'!0&'*)(&0!,'*()!$(!L#0,*(/! 3*+#/+/(.#/--&#!$(0!*(.&)#$.&0!1*.2!'&('/#'!./!/%.*3*<&!.2&!0&5*+&J'!
%&#9/#3$(+&:!?2&!8-/+4!0*$)#$3!'2/1'!$!8-/+4!0*$)#$3!+/('*'.*()!/9!.2#&&!3$*(!+/3%/(&(.'7!12*+2!$#&!*(%,.7!%#/+&''7!$(0!/,.%,.!Kf*),#&!
FP QEFR:!?2&!#&-$.*/('2*%!8&.1&&(!8-/+4'!*(! .2&!0*$)#$3!#&%#&'&(.'! .2&!1/#49-/1! /9! .2&! '>'.&3!$'!$!12/-&:!Z$+2!8-/+4!2$'!3$*(!$(0!
',%%/#.*()!+/3%/(&(.'!.2$.!9,(+.*/(!./!',%%/#.!.2&!'>'.&3!$'!$!12/-&:!?2&!5/-.$)&!'/,#+&!9,(+.*/('!$'!.2&!3$*(!%/1&#!%#/5*0&#!9/#!$--!
0&5*+&':!L#0,*(/!gad!*'!,'&0!$'!$!+&(.#$-!+/(.#/--&#!.2$.!#&),-$.&'!.2&!/%&#$.*/(!/9!$--!+/3%/(&(.'!$,./3$.*+$-->:!L!'/*-!2,3*0*.>!'&('/#!
*'!,'&0!./!0&.&+.!.2&!2,3*0*.>!+/(.&(.!*(!.2&!'/*-:!?2&!`H_!'+#&&(!*'!,'&0!./!0*'%-$>!.&3%&#$.,#&!*(9/#3$.*/(!0&.&+.&0!8>!.2&!'&('/#:!?2&!
#&-$>!+/3%/(&(.!9,(+.*/('!./!$+.*5$.&!.2&!'&#5/!3/./#!1*.2!$!5/-.$)&!/9!NE\7!12*+2!*'!.2&(!,'&0!./!$,./3$.*+$-->!%,3%!1$.&#!9#/3!.2&!
+/(.$*(&#!$(0!*##*)$.&!.2&!%-$(.':!

 
!"#$%&'+)!M-/+4!0*$)#$3!$(0!9-/1+2$#.!/9!L#0,*(/B8$'&0!$,./3$.*+!)#$%&!*##*)$.*/(!0&'*)(!.//-!

!

2.5.! Schematic of device design 

?2&!/5&#$--!0&'*)(!/9!.2&!.//-!+*#+,*.!+/('*'.'!/9!9/,#!*3%/#.$(.!+/3%/(&(.'!.2$.!$#&!*(.&#+/((&+.&07!',+2!$'!.2&!*(%,.!+*#+,*.7!+/(.#/--&#!
+*#+,*.7!/,.%,.!+*#+,*.7!$(0!*(.&)#$.&0!'/9.1$#&!%#/)#$3!Kf*),#&!TP!QETR:!6(!.2&!/5&#$--!0&'*)(!/9!.2*'!$,./3$.*+!*##*)$.*/(!.//-7!$--!+/3%/(&(.'!
,'&0!$#&!+/((&+.&0!./!.2&!8#&$08/$#0!,'*()!c,3%&#!+$8-&'!1*.2/,.!2$5*()!./!$0c,'.!.2&!+/((&+.*()!+$8-&'!8&.1&&(!$--!+/3%/(&(.'!$(0!.2&!
3*+#/+/(.#/--&#:!?2,'7!*.!+$(!3$I*3*<&!.2&!9,(+.*/(!/9!.2&!*('.#,3&(.!1*.2/,.!0$3$)*()!.2&!+/3%/(&(.'!*9!.2&#&!$#&!'&5&#$-!+/3%/(&(.'!
.2$.!$#&!(/.!9,(+.*/(*()!%#/%&#->:!
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3.1.! Result of assembly design 

?//-!1*.2!$!'>'.&3!#,((*()!/(!$(! Arduinogad !3*+#/+/(.#/--&#!+/((&+.&0!./!.2&!'/*-!2,3*0*.>!'&('/#7!`H_!K-*;,*0!+#>'.$-!0*'%-$>P7!#&-$>!
$(0!'&#5/!3/./#7!12*+2!*'!.2&(!.&'.&0!/(!%-$(.*()!3&0*$:!?2&!W/*-!h,3*0*.>!W&('/#!*'!+/((&+.&0!./!.2&!3*+#/+/(.#/--&#!$'!$!2,3*0*.>!#&$0&#!
Kf*),#&!@:!K$PP!$(0!*'!.2&(!+/0&0!./!#&+&*5&!$(0!'&(0!9,#.2&#!+/33$(0'!Kf*),#&!@:!K8PP:!?2&!'*)($-!#&',-.'!$#&!.2&(!.#$('-$.&0!*(!.2&!9/#3!/9!
$!+/0&!Kf*),#&!O:!K$PP7!12*+2!*'!.2&(!+/(5&#.&0!$(0!0*'%-$>&0!/(!.2&!`H_!Kf*),#&!O:!K8PP:!f*($-->7!.2&!#&-$>!+/((&+.&0!./!.2&!3*+#/+/(.#/--&#!
1*--!'1*.+2!.2&!1$.&#!%,3%!/(X/99!$++/#0*()!./!.2&!+/33$(0!Kf*),#&!V!K$P!$(0!K8PP:!69!.2&!#&$0*()!)&(&#$.&0!8>!.2&!W/*-!h,3*0*.>!W&('/#!
*'!-&''!.2$(!@A7!.2&!'.$.,'!1*--!8&!`/1!$(0!.2&!#&-$>!1*--!'1*.+2!/99!.2&!1$.&#!%,3%:!d.2&#1*'&7!*9!.2&!'.$.,'!#&3$*('!2*)27!.2&!#&-$>!1*--!(/.!
'1*.+2!/(!.2&!1$.&#!%,3%:!?2&!%$#.'!/9!.2&!'>'.&3!$#&!.2&(!$''&38-&0!*(./!$(!$,./3$.*+!*##*)$.*/(!'>'.&3!.2$.!*'!%-$+&0!/(!.2&!'/*-!/#!
)#/1*()!3&0*,3!Kf*),#&!CP:!!
!

 
K$P!
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!
K8P!

!"#$%&'- )!K$P!63%-&3&(.$.*/(!/9!'/*-!2,3*0*.>!'&('/#!1*.2!3*+#/+/(.#/--&#!$(0!K8P!+/0*()!'/*-!2,3*0*.>!'&('/#!1*.2!3*+#/+/(.#/--&#!
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K$P!

!

!
K8P!

!"#$%&'. )!K$P!*3%-&3&(.$.*/(!`H_!K-*;,*0!+#>'.$-!0*'%-$>P!1*.2!3*+#/+/(.#/--&#!$(0!K8P!+/0*()!`H_!K-*;,*0!+#>'.$-!0*'%-$>P!1*.2!
3*+#/+/(.#/--&#!
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K8P!

!"#$%&'/ )!K$P!63%-&3&(.$.*/(!#&-$>!1*.2!3*+#/+/(.#/--&#!$(0!K8P!+/0*()!#&-$>!1*.2!3*+#/+/(.#/--&#!
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?2&!'>'.&3!0&'*)(!9/#!&$+2!9&$.,#&!*'!.&'.&0!0*#&+.->!9/#!+$%$8*-*.>!$(0!9,(+.*/($-*.>7!$'!1&--!$'!*.'!5$-*0$.*/(':!?2&!$*3!/9!.2*'!.&'.!*'!./!
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