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Automatic Watering System for Chemical-free Vegetables in Limited Area of Urban Society
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Abstract

Due to the problems in the growing vegetables to consume in both the limited area problem
and lack of time problem, this research utilized microcontroller technology to solve such problems. The
purpose of the research was to analyze and design an automatic watering system for chemical-free
vegetables in limited area of urban society and evaluated the user's satisfaction. In the development
phase, the design of the system made the appropriate vegetable watering to suit the needs of the
vegetable. In the system performance testing phase, the questionnaire was used to collect statistics
which consists of mean and standard deviation of satisfaction with the highest level of satisfaction. In
the future the user interface of the system on the smartphone application should be developed.

Keyword : watering wystem, microcontroller, Arduino

E-mail address : kairat.j@ku.ac.th

' gnnpaniiameigIia ANYANIN1IAANTT Nuanendusin AT N
Department of Business Computing, Faculty of Management Science, Nakhon Pathom Rajabhat University
? NARTNAAINITNABNAIAIDS AUZAAINITHAIARAT NIUNILAL NUDNLNARINHAIAENT

Department of Computing Engineering, Faculty of Engineering at Kamphaeng Saen, Kasetsart University

1872



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

A1
el

faqiiunisineasnssulidnisimun lledrsnifiesesfunisafiuginesuysdnfiosnis

o o o =

A = o o A AW gy = o
’ﬂqﬂq?WWLLﬂzﬂJﬂq’]Nﬂ@ﬂmﬂﬂ \‘1L“]]uﬂ']ﬁ‘l,ﬂﬂm?ﬂ@@ﬁ@q?W‘H'V]DLNGLTQW?Lﬂﬂiuﬂqﬁ‘ﬂ'ﬂ\?ﬂuﬂq@ﬂﬂ[ﬂﬁ\WTLLﬂx

al
P2
o o

a  a r_q N ax o a aa ) \ v WY |o = o
ﬂ’]i‘L@iEyLmuIﬁl“ﬂ@\iWﬁNﬂ YNU qnﬂ’]im’]Luuﬂ]qm"ﬂ@\iﬂu@qulufyluﬂ@@quuimﬂiuLﬂﬂﬂu@’]ﬂ@QﬂN%u‘Uqu

o o A

o A Ao A Ao A& A o qay 1 4 o ' - a & Ao o
Wudianidiasninuiondananiouacda3nngddu nlildneswaselgniiluBnluiuinnendy
dsnasianisi3lnaigdinffesmdauiainumnasi ldnauinn et enmsidudadaniisngauludanud

o % o o a & L equ . . = a v
AumszinuarliinnudrAnylunisiaenae wedeliiannuldlaluansannnasine] sanneansiemnAnei

Yo o o A gy \ ! a A4 Ao guy a o
@31@?1] ﬁ\‘iuuLW@Lmﬁfyﬁ"lﬂ’]?imm?"luLLW@QLquﬂ@IﬂLL@gﬂ'}?N@m V]qﬂLﬂ@ﬂWquﬂﬂgU?Iﬂﬂﬂ@ﬂmﬂﬁLL@$

= = o J

% o A aa A o v o s & o Ay A a
LLﬂ']jQ_lWﬂﬂqi‘mqLuuﬁ]qmmﬂlﬂ@qqqﬂm iﬁﬂﬂqﬁ‘ﬂﬁ‘q\ﬁ‘zuuﬂmtuﬂﬁiuﬂqﬁ\ﬁ‘ﬂuqNﬂwm@\?ﬂqﬁ‘ﬂ@jﬂLW'ﬂuﬁ‘IﬂﬂL@\ﬁ

o |
a o o o I~ =

9117 mﬁLﬁﬂf;*"ﬁ@\‘mumiwmmizuumuq:uL‘Wﬂmamwmumﬂma AT IFNT LAY LAANT

' 1 v v

'
a o A o o K I

(2556) lAANEUNEaNUATRIALANANTWIBAUNAA N e LN RS Ui Mt NNz AN LAY

wsnyiutnlfatisanysnl Inadauilsznaundnaearsesazilet 2 dou Aetadiumaiiavganauan Tng

o

< AT a o = ' & A ¥ o
ﬂgmmummuuwmmmm”LWﬁwmmuLm:mmLLF‘??JUmﬂumm’]muqmLmemmfafaﬂmmmums

o '

a ¥ ] o v dl dal dl v =3 ¥ dl o y va

LELAY mm;mmu@m:mmmmfummmmuwimmﬂqmLeﬂummm@mmmizmam wazdanisliianig
& ~ . S R R A A < = ° .

mmwmimwawmwmmmmmumimﬂium% TneaidaA A NTUIUAUAAAINTN 20%

TulpsrauinsaaniardanisliiondnlaauesfinauiNe g9t waziia AN A NTUIUAWANIUNINNGT 70%
~

Tulasaaulnsaiaaidanisliivgaanatn dausnuaes suINs uaz amng (2557) NAANEILAZRNUTZ UL

a d” o A A va ° < v aa 09/
AL @uqmuqumemmuzﬁ“uwwﬂuim Li‘@uLW’]zﬂ@ﬂW‘ﬂTﬁuLLUUVH AIMNLEUAILITNITISINETRIUN

e Y

sandunisasdareaiuuudniugd® Aoantsld PLC iWuginsalmquaninafudyyineundanann
viuaiingnmniuazmnuauduinsiveli PLC UszananauazldnasialiasiinaiuaniAgumuniuay

poNTudNAnsNelulsBeu TnananmeaeunudnszuuALANS A TUTRANNIDENLAZNEANIITN9IY

td

TARNANAMLA LS wara1u17089lHssUUNITNIANNLAWAEATNTTE N UBIUI L AL T T LA L 9¢]

' (2
o = a o A

araadNInuINReulaguuguazinainninuaivainenliiguugdinielulseFeu uanannidd
1n3Fs LaZATUY (2557) Tﬁmmm‘ume?mLLm‘wmmmimu@mmLmﬁmﬂﬂ’ﬁLﬁmﬁmﬁﬂuﬂﬁﬁﬁmi
NaatunssantasAruAntanes nsaanuuulasseuitlsznat foe 3 49w Ao A9UBBILEINAABINIS

AILANNBIAET daudunafiva d9urednislssiianauaziandng Ine ludiuIeautaNAfeINITATLAN

o

wawaslsznaufaeginsninldlunimasesaiuau 20 2999 dou sasdunesinaidudiuniudeyaann
o v L4 dl Yo o ]
WHNAABINITAILANNELADT uazasallsunsuilsvensdediayan liiulldidoutsssnanauazuaning

= Ao a a o o ' Ao A vy o a = =
@’mﬂﬂiﬂmﬂ’]ﬁﬂguﬁLL@ZM‘M@EI‘V]Lﬂﬂ'ﬂ"ﬂ'ﬂx’lmﬂ@ﬂ \'lqur(]@ﬂu@\?i@qﬂﬂqLuuﬂqimuiﬂﬂﬂ

'
I o

o e A a - o o o A o emg A4 Ao o o =
quﬂ?z’aﬂﬂLW'E‘]"JLﬁ?qzﬁLLﬂzﬂ@ﬂLLUU?&UUIMM'\Nﬂﬂ@@ﬂ@qTW‘]ﬂ@quNﬁlluwuﬂﬂ@qﬂﬁ@"lﬁ?ﬂ’éﬁ/\iﬂmLN@\?

'
o a o

Tinauauaspufiasnisunfauiatdudinag ludianidiesuafiasnanizilgniniiaulaansitie

tslnates uazilsziluanudiaanszaumnuianalaneildanussuy

1873



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

L4 aa
AUnsaluazIENg

1. nszmums”zLﬂ‘a"}:ﬁu,azﬂ@mmusxuu

1 i
I~ o © o 9

Tunnsaseszun gl asaansfins aludAluiuiind fnd viudenmilies fnnsensunm
AunATuRe LA S ANEUAEN1 281U UL L FUAZ B NILLIAN N9 TN FHAU T2
sastelai]

1.1 ¥inlatlyun (Problem Recognition) nasudinlatlyyunidunszuaunisdnsilymiaesnig
rﬁ%ﬁu%ﬁﬁlLL@zﬁfag’mﬁﬂLmzmw‘hLﬁu%ﬁmgﬂuzﬁ“\mmﬁm ﬁﬁﬂﬁLﬁmﬂmmlum?ﬁ%ﬂqﬂﬁﬂﬂ@@m
a5 o3 lnaluniten

12 Ansasudululy (Feasibility Study) nnsdnEnaululIEifuduneunisinmundinis
whlaTymssnanafinnuduld1Elunaneiia an wazanldanasela

1.3 ATeinazaanLuUIzLL (Analysis and Design) N193LATIE AL Bussusn1sAne
wannisnzdgninglimatialunisiiudeyar1e) unisdundeyaainauinesidn waznisdunisnl
anfAshin@sudusninmsinen wazdinyalanzrne 1893TUL

1.4 Wmu12UL (Construction) N3RALA Tz UL NTUAB LI N THALA a8 FauaFuAs
ganmua? uaztinlunaaaunisldau

1.5 nel5uilas (Conversion) ﬁfumummmiﬁu wWasu ﬁ@miﬁ’wwuﬁiﬂ%mLmumi
WNzUgnuuLLAN

1.6 11139501 (Maintenance) N19111393n11 Lﬂu%umfaummﬁhmwfhm Y SRRNC AT Tc AR Ao
wiuuffyunaesldsuns veaanfauaflugausing
2. gunsainldlunsWaunszuy

anFaua S W iuszuu 1A 1)u85m Arduino Uno R3 dafuuesalulnrreuiniaiansia
uﬁﬁﬁlumﬁuﬂ"]@'mLsﬁmsnfmﬁﬁ@ﬁ’]mﬂixm@mmmxzﬁ'ﬁim?@qﬂmﬂiﬁi@ﬁ@um”m I 2)Lsﬁwfn@§f?m’1m*m%”u
Ay Aanun9adnAANaNn Tl st L szua IR WA wiutaadlurn Ao wduluAulE 3w
ABUAAIEA 12C iunihaauanauaTianssuanaAndasnes1E 16 FasnEe 419U 2 Uvin 4)Relay 1flu
fqﬂmtﬁﬁi%muqum%im"l,wslﬁfqﬂmniﬁi@L%u fetnaumuindaesueialulaseulnsaaes

anAwrstinan iuszuuilaeldsunsa Arduino IDE ﬁﬁlmﬂu‘tﬂmmmﬁmmmL%uﬁ’]zﬁ'ﬁmuqu

Winueglulinniu lnaneluasiirsesiiedmiufnseiuaighi wu nsdunienglunse deneiu

' 1
! oA

2 = - = \ |l S = . |
wzagAaNfiamed nsnenjuenghinisearivansasaeuauinzesilsunsuiiaeuw vivelausiasiige 41
aN1309e9iuiueg luiuu

gunsnininandas daduginsalliindedeniuuaineniglunnnliissuuainnsnaneinli

wran1s Bwn Hilusiawnadn el lunstuti dninaseslgn Inensiesdiauimaniieliianunm

° o

WEauldlunuinnands 2)aa 1 e lEdense lHszuugainisaans Wlsiszuuniauwld 3)aaenanaziia

anengilesd el lunnsansainldinnlan

]

1874



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

3. NANABENNLATNITUsTIHUAMNNING LA

NNedaUlsrdnsninaesssuu it dnUaenan i ee n 1R L

dl o o O o o A %
Nafndviudenuilacls

wmmuﬁunﬁmﬁmﬂwﬂ%’]mu 20 AU Nilsznavlifaein@nmn 2 AL 913799079 5 AL LATWEINIILLANTL
13 AL Vlmﬁmmﬂumudwm it wenn warAaulaiiia Tmﬂmﬂmmﬂummaﬂ (X) hazAn
mmmummyu (S.D.) raaANNanelalun1ImMARaUA1WANa y 18uA NskansanIuzdaaudinladne

ANNTALE N3 T NAANA ANNITLANE BN TRANNTZUL AN ANTBITUIATLNLY A Ne Nl

a <& P A o LA LA A - -
n1sAnAe N1sldeuniuasieiias AnnNTene wavdsslamiresssuy Inanmusinisulanauvung
209AATIUIRAE AN TATWIEAL “NN” g7l 4.51 - 5.00 AZUUW TEAL “ABUENNNIN" BT 3.51 -
4.50 AZUUY 3TAL “UNUNAIN" D87 2.51 - 3.50 ATIU T¥AL “Hiae” ag#l 1.51 - 2.50 ATUUL LAZIZAL

“flaeunn” agNAINGT 1.50 AZULW AINAZUWWAN 5 AZULL

NANITNARDILAZIANTIN

1. N@ﬂ’ﬁ‘aLﬂ?ﬁzﬁLL@%@ﬂﬂLLUU?%U‘U

1
= o

Tunsemzinazeanuuuszuu it EnUae ag1 3R e n 11adH NN dadusudaauiies

o d”
1Bnasatl
= ¥ a 6
1.1 nsAndaya uazdiasziiym

annsAnswudnfaqiunysdlfunlaaunisaiividauasnegenduuaznisniuiinee lu

£ 1 1
A =

depuiies avdszauilymdunndedtearia ureafonutym lunifazdgndniaanansfisli1dine

a

¥ 1
1l A = o

a o A | & A Ao 1l adaa Ay
wilnaluaiaien iy AR lunsmnzlgn Aunluniswizdgniianda Tddnaigua I0a3n9ld

U

=<

d’/ o d‘ =2 b4 va Qddl ¥ ¥ o v ¥ o
RR1UIE LL@ZLN@W?WUQQ']IQ_,IM’WLL'Z\]’J"Q\ﬂﬁﬂquflﬁ‘ﬂ“]ZLLﬂﬁﬂJM’WI@ﬂVLﬁV}Wﬂ’]?ﬁﬁ"\\’iﬁ‘iﬁ‘l_l‘]_lemu’]Nﬂ‘ﬂ’é’\lﬂﬁ

o o

g3 R e 1R AN And 1 uiudaaniietu Tnsliinaumnzaunaz 1wl lununnandn was

b
=b_
Do

= o o o & LA Ay v o My
Wuszuunatusnneuamluds Gﬂﬂﬂqmqi‘ﬂﬂ‘mL??JQ‘IJ@\‘iﬂ’]?V]VLNNL'J@"I@ILL‘ZQ LL@&FLMNWNWiﬂﬂQﬂNﬂVLmL@\?ELu

Awunania e lilidnniulaluruilasadaseguninuazilaspansieanfi

12
@ o '

Aol TyunrasnisgnindasnansielitizinaluafaBeuarnnmagidssiaul fsssialiln Ae
oy ludrunagende Aunisafiuddmlsyanduiegdy wasdiuiunnanianinlifldaiunsnigndn
Uaanasielitslnaesluaiieuls

1.2 NN7RaNLUUTEUL

o

fpdnFudanniiea Wullaslunini

1 Tneey ‘J_I‘lel,ﬂl,ﬁ‘ll Nm@mLsﬁulﬁnammmmmmmmmwmumﬂiumu LL@"J@\']F’]’]VL‘]JF;I\'I‘LI‘ﬂﬁ‘ﬂ

AngeenwuLsruL NNl aenan 3R e R 11TR luNwAne

1alAsnaunaiaes aniuLeialilnsAeuNIaLa0 L LAR AN LTLE UL BNVt A B LA AEA LAz

' '
o o o

dszunanamumdangisnlinvunivedanissialifiseed uaznsnuRenlaluads Twdazinnuuas
furihazinudaituasdlddeiuiinnzlgn Tnalunsiivansliieriu dugeSnmaudu

£

Tuhufdwineuet Iaaavauaiamnuuiazder lldiueialulasnaulnsaiand uazilonnudugals

' dl v o v o v a g o o B
AR lFNmua 1 Tadazugannaulaadnluis

1875



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

vadn QUARIHR 12C
Arduino
relay
)
Fuin
|&é
wumeiinnsiu
\ T 7 7 77 o e— tundthih

\ 4 d
@ Mdvigan

AR 1 N1TRRNULLIZLL

1.4 NIINNIULBITLL
sruuliingnlaanansiesmludd lununnanfnrasdanniies dsznavlilfioe 3 doundn THwn

AUBNUAIAINTUIINAY AIUBAAIAIAINTY BWAZAIUFIN1FIIUN B9 3 o1l NeuFuT I uasing

' v v
o

LA s ! = a 9 o ve a A ! = Y 4. <
TUU NATIAR @Qum@quﬂ’]ﬂquTu@qﬂﬂuuuslﬂjLeﬂuLsﬁﬂﬁ‘V]ﬂ’Q1Q1u®uLW®@quﬂqﬂquTu LAYRANATAINNTU
An el e ) & A ) g o A A : | o -
VlemuvLﬂm@Qumeﬂ’mQ’mTu NAZLAAINAATAITNTURRNNIINUNIRD [2C WLTﬂNm@@%ﬂUU@?@
- P s o o ~ v o = o
VLNI@?@@HI‘V]?@L@Q? BRAZLNBDLLAAINALATARAU @qu@Qﬂqquﬂﬁ‘zN'ﬂ@N@quL\'i'l’]uylﬂﬂr]ﬁ‘sluuq AIAENINTUANTN
A o

o 1 da/ Aﬂl ¥ o % d‘ A O’I o 4 1 A
?Zm‘uﬂ’]ﬁ'l’]llﬁ]u‘ﬂimﬂ’]ﬂumi’)LW@IWM’]Nﬂ[”HNﬂ’J’]NLMNW?J@NV]Nﬂm@QﬂW?@%IIW@@ﬂLQ@’W Taaiauienld

] v
a o Y o o °

nszua e ntinuewialdvide M IWinannuuAmasa19997 1A Tatinnsnnaueesssuuiull fauana
T 2 Tneiless U B NALN 19 IBELE1WAIANTLAZNIN19T AT AN TLILAL LN LAR 1 TN g
wnzdgniagmuitedinaanniuluiuaziinisdnainseualiinnaunsadeiuluaudlinuein
TulasraninsaaasifiawlagliidluaiA Ny aniuue s lulasaaunsaaasazdaAI AN T WAL b
SN e o \ & < ' g a v o o

TIEULAAIAIANNTY TIALUAASHAAIANNTWIUAUNIUNI9UTENAE 12C WA 16 BNWT X 2 UFIIA

auansanuzunglau antiuueialulasnaulnsamaiaziinislscuoanafinauduiinsaiu

' '
a

Reulanazfiassainiiald mnpseiuReulafazdsnishiFadadadineanswliuininnuuasdeain i
dnuanaesllantindnimazilgn anntiuasaunaulddinssuaunisfuAiaruauaniiuime sinaoudd

4 . 44 .
nsUszrnanaNauluAN A NTUNIINN AN Fa

1876



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

[ P
/ ANLANAITHTIL

J

\g

WAPIANAINTL

dlaondatin ANANNTUTUNZ AN

Imqndann

NN 2 NITNNIULRETZLIL

Tunmageuszuuliithinlaanasiudnludmlununnadinresdansiles ssuulagnans el
nulidudnealda aslunini 3 GanudiszuuainnsoasuaunisWindnealds auEsgivlnasng

sailiaanazarnnninllizinalsly 45 Su sanaaslunini 4 - 7

AN 4 fnismlanane 7 nwi 5 dnsaldaang 15 Su

1877



N3lseauATINIIEAUTIR ATIN 15 NUNANENRBNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

N 6 Hnenl8aany 30 du a7 dnenldaeng 45 du

2. wadsziiiuanuanalazagldnussuy

ANmegaulsrdansnineesssunliundnd aanan s e n R lunuinandnd miudianEesiu
AGEIZRGHEN VLriﬁmﬂmmvaﬁﬂ (X) LL@:ﬁ’]Lﬁmmummgm (S.D.) 189 NNana lalun1ImageuAu
. . 4 4 S - o & o -
AN ) AuanalumN31en 1 Ianudn Aneasszauaniianelalunimageuszuylitidndaenansie

o wmg A& Ao o o o o - f o = _
A lulF ununnaindiniudianiiies TunnsanetluszAuninngns (X =4.52)

> o o

A15199 1 Uszdnsnmnimagauszuulitindnlaanansfeen LR lunuinandag1niudanniies

(n=20)
F1ENTNTNARDLTLUL (%) (s.D.) sTAU
1.uthaauansaniuzdaiau dinladne 4.35 0.58 11N
2.AunluNslssNnanaTeITE LY 4.40 0.50 qN
3.ANNYUANTRITTLY 4.60 0.50 mn?f';a;m
4 dnilEannszuy Uaanansii 4.65 0.48 mmﬁ'qm
5 2N ATE AN AN LT 4.90 0.30 unniige
6.msAaseszuL e 4.60 0.50 uniige
7 szuuldendlETuns seiles 4.35 0.48 11N
8. aniidafieresszuy 4.40 0.50 qN
9.sxuuiislss tamidnusurinu 4.45 0.51 N
10.AszAnanmszuuingsn 4.50 0.51 mmﬁ'zgm
593 452 0.13 aNTige

dgUunauaziauauue
:a; Y o v s o/ a o v d” :sldlo o o o IS A
annisn ldmunszuulinndndseaansiednluwin lununnanindwiudianiaaunldnu
waznaaeunuinealda wudnaisoin lnudnglszasfaasnuisalnsaiunsndmsilaraenuuy

seunlinqupunisliundnlfimunzanmuniiuuasiasauliliiunnciuanu faanisaasdnesing

1878



N3lseaNATINIIEAUTNR AT 15 NUNANENALNHATANAAT INYNIANUNIUAYW FUN 6-7 FUIIAN 2561

[ s dJ o Y o a a % dl o a 09// d‘ v v OD
a5 lulA dainlidnesyiiuinlfnuszazinaniniun uazainnsnsassieliiainnsnasuaunisliiin
Anlugtluuudnlud@luiunnandald Tavuisiuiienduludianideandongaane sy anaiuiuas 1l
warlunisguausifiesnisaulaansitlunisi3lnadn uenainitludousasnisilsziduasuianelaes
20y o af Y @ = o pRp = o ~
gl T liuneandiaresszuunianiane lalaasulussauniningn
o 36 o o ¥ o o < a o ' P
aRlueuIARTTLUE NN TR U T UaNE N nTIRIALN IR NN [ kra T iR N e LAY
nagun i lifaiuaanaz g liinainanans nlddssudnanldansnaz A nlaandauina
d’l % o 1 v a o o e v ol/ o v a < d‘ v
uanaNuMINFaIn s uIgnisldsuaseduiug lald aoswmunginsalliidaonuudeusaieli

NUNUABANINEINIALAZIRITUNTIARENENE sanDan I uIdauRnsefldnainnsnrILANLaL

AamuniInanueasszulidunsennaldusasan i inu

LANA1TA9DY
Inasts flamne Ananadf Winazenn uas NYTY INE9B80. 2551, WHINIARBINITAILANNDLADS.
AN TWUELBRY 6T, NUANLNALIYINA.
igns ﬂ'u‘wmmg@ L& WAAYS 29ATMTan. 2556. Lﬂ'%"mmuqumw%’yu. AneninwusiFo s,
wwanensemalulag s gusnadiuun.

a

5UINT WINBNAUNT uaz afnT WAL, 2557, svULAILANY U H AT A NTUANANS lulsalou
wnztlgnirBAuuuunisinanudiudaedsnisssvaaasiisuiunisaulsdazeaasiinuy
80l Tnelfszuumuan@masnzuuulusunsuls. 2. u daisuads atuinemans

wazinalulag s(1): 98-111.

1879



