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Message from President

On behalf of Kasetsart University, it is a great honor and privilege to preside
over the opening ceremony of the yd Asia Joint Conference on Computing and the
10thAsia Undergraduate Conference on Computing. This joint conference aims to
enable undergraduate students and scholars to become more knowledgeable about
cutting-edge, frontier issues in computer science, information technology, and
related fields.

International academic conferences play an important role in promoting skills
development, analytical thinking, creativity, problem-solving, decision-making,
and interpersonal communication. These skills are critical in forming a strong base
of citizens with high educational standards that serve our nations and our societies.

I would like to express my gratitude to the students and academic staff in
Thailand and abroad who are attending these conferences. The discussions provided
by the speakers about their research experiences and outcomes will educate and
inspire all of us, leading to innovative that betters the global community. I alsowould
like to congratulate and thank the organizing committee from 35 institution who
participates in planning and arranging this joint conference.

I believe that the conversations and shared experiences presented will provide
a stepping-stone to world-leading computing achievements during the twenty-first
century.

Thank you.

Dr. Chongrak Wachrinrat
President, Kasetsart University



Message from Vice President

I am so pleased to see so many guests, colleagues, and speakers who are
participating in The 3rd Asia Joint Conference on Computing and The 10th Asia
Undergraduate Conference on Computing: AUCC: 2022.

This joint conference provides a special occasion where you can interact with
colleagues in your own special area of expertise, and to develop new connections with
researchers, lecturers and students who are keenly interested in innovation and
knowledge in diverse areas related to Computer Sciences and Information
Technology.

This conference addresses many of the educational and research goals that are
so important to all of us, and directly touch on key aspects of the education,
curriculum, research, and academic services of Kasetsart University, Sri Racha
Campus.

The exchange of knowledge and experiences between experts, participants and
researchers during the conference is of vital importance. Also, the development of a
network based on professional contacts and friendship is a beneficial goal.

This year, the 2022 joint conference is hosted by the Faculty of Science Sri
Racha, in cooperation with 35 institutes of higher education who have specializations
in Computer Sciences and Information Technology.

Finally, I would like to express a warm welcome to all of you, and thank you
all for joining The ydAlCC and the loth AUCC.

Thank you.

Asst. Prof. Dr.Seri Koonjaenak
Vice President, Kasetsart University Sri Racha Campus



Message from Dean

On behalf of the organizing committee for the 3rd Asia Joint Conference on
Computing and the 10thAsia Undergraduate Conference on Computing, I thank all of
you for attending and participating. I would like to especially acknowledge and thank
Kasetsart University's Chancellor for attending the opening ceremony of the
conference.

The 3rd Asia Joint Conference on Computing and the l O" Asia Undergraduate
Conference on Computing was initiated through the collaborative efforts of 35
universities whose academic programs include courses in Computer Science and
Information Technology.

The main goal of the joint conference is to encourage faculty members,
researchers, and students to share their academic work, and to enhance their
knowledge, skills, and capabilities as a result. This joint conference provides many
opportunities for participants to share their diverse academic experiences. We hope
all of you will use the discussions and expertise to pursue technical and educational
innovations that will benefit society.

These conferences are organized annually, and the host rotates among the
participating universities. This year, Kasetsart University is the host for the 3rd Asia
Joint Conference on Computing and the 10th Asia Undergraduate Conference on
Computing. The Faculty of Science Sriracha was appointed to serve as the organizing
committee. I wish to emphasize how much we have appreciated the strong support
and encouragement from the Board of Directors and the network board from all 35
universities.

The organizing committee, Board of Directors, and the network board initially
planned to host the conference, in person, on Kasetsart University Sriracha Campus.
However, due to COVID-19 pandemic, we have changed the conference format to



online.

The format today will include 3 formats: oral presentations, poster
presentations, and presentations about innovative projects, as follow.

Oral presentation and poster presentation submissions include the following
topics:

1. CI: Computation Intelligence
2. SE: Software Engineering
3. KDM: Knowledge and Data Management
4. CSN: Computer Systems and Computer Networks
5. MCG: Multimedia, Computer Graphics and Games
6. IT: Information Technology
7. CE: Computer Education
8. BI: Business Intelligence
9. DSA: Data Science and Analytics
10. lOT: Internet of Things

Innovation presentation submissions include these topics: 1.
Industrial innovation
2. Agricultural innovation
3. Quality-of-life innovation
4. Business entrepreneurial innovation
5. Other innovation

We had a terrific response to our invitation for presentation proposals. Of the
354 presentations that were submitted for review in advance by the committee, there
were 291 oral presentations, 47 poster presentations, and 16 innovation presentations.
The 66 peer reviewed issues were accepted for publication in selected international
and national journals.

On behalf of the committee, I wish to thank all who submitted proposals, and I
also wish to acknowledge and thank our universities for their kind support.

Thank you all for attending and participating.

p~.
Asst. Prof. Dr. Pattarawadee Sumthong Nakmee
Dean of the Faculty of Science Sriracha,
Kasetsart University Sriracha Campus.



The 3rd Asia Joint Conference on Computing

and the 10th Asia Undergraduate Conference

on February 24th, 2022

FacuLty of Science at Sriracha, Kasetsart University, Chonburi, ThaiLand

Online conference via Zoom application

08.30 - 09.00 'W. Registration

09.00 - 09.30 'W. Opening Ceremony

Message from Conference Chairs: Dean of Science at Sriracha Campus,

Asst. Prof. Pattarawadee Sumthong Nakmee, PhD., Kasetsart University, Thailand

Welcome message by

Vice President for Sriracha, Asst.Prof. Seri Koonjaenak, Ph.D., Kasetsart University

Opening Remark by

President of Kasetsart University, Dr. Chongrak Wachrinrat

09.30 - 09.55 'W. Key Note Speakers: Dr. Hugh O'Connell, Managing Director ICDL Thailand Co., Ltd

Topic: The digital skills for the future workforce in Asian

10.00 - 10.25 'W. Invited Speaker I: Sirinuch Sararuch, Digital Transformation for Education Industry

Executive, Public Sector, Microsoft

Topic: Metaverse: The Next Future

10.25 - 10.50 'W. Invited Speaker II: Assoc. Prof. Sanpawat Kantabutra, Ph.D., Faculty of Engineering,

Chiang Mai University

Topic: Lessons Learned: A Transitional Experience from a Classical Computer

Programmer to a Quantum Computer Programmer

10.50 - 11.00 'W. Coffee Break

11.00 - 12.15 'W. Parallel Session

- Oral Presentation

- Poster Presentation

- Innovation Presentation

12.15 - 13.15 'W.

13.15 - 15.15 'W.

Lunch

Parallel Session

15.15 - 15.30 'W. Coffee Break

15.30 - 17.00 'W. Parallel Session

17.00 - 18.00 'W. Evaluation for Awards

18.00 - 19.00 'W. Closing Ceremony
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Development of Soil Moisture Monitoring and Automatic

Watering System by Using Internet of Things Technology for

Supporting Smart Farming
fl.n"U'lj1 b:gtJ1~1~n~1 ,j'n'inCJ~w b;j:U'VIfl~l uae b~11f1'IJ5 'I-1'1d'!Jl11*

l<11'tnl'lllb 'VIf1l'\..1l<1~<lWi1'\..1b'VIl'!f1ru~U~>11'l9'l1i'lbb<l::b'VIf1l '\..Il<1~<ll'i<l'\..lb'VIl'!lJ>111'V1tJl.1tJ l'VIf1l'\..Il<1~'il'lllJ~f1<101~1'\..1eJeJn

Email:aphidchaya.chi@rmutto.ac.th.jackit.khe@rmutto.ac.th.saowakhon_no@rmutto.ac.th•

'U'VI~fl~fl ThaiLandis a country where the main income comes

tJ'i::b'VI1'11'V1f.1dJ'lJtJ'i::b'VIl'1~ihlf.11ti\'vl1rfl"iJlnmflbn~mm'i:W from the agricultural sector. The government has

1I'1f.1il1f1-r~1ti\'?I':lb~1:ul"':Wm'ivhm'ibn~me)'iJQ1f.1::bVlmYi:w~1'1 promoted smart farming to increase competitiveness

f111:U~l:l.11'i(11'IJnl'ibb'd.:l'1i''Ubb~::'U~'V!1'i'ilI'1n1'i'VIfYWln'i and manage agricuLturaLresources in a baLanced and

m'ibn~\Jl'iV~l.:1~:UIil~bb~::d.:l~'Uti\'lm'VIfll'Ul~~bb(;l::'Ul\91m'i:W sustainabLewith technoLogy and innovation to compLy

bVleJl"'~eJ\9IflGi'eJ.:I\9I1:w'Ulf.1'Ulmn~m· 4,0 m'iHb'VIfll'Ul~~bb(;l:: with the agricuLture4,0 policy, Using technology and

'lJ1'\9In'i'i:W~l:Wl'i(1(;lI'1~'U'VI.'U b~':wtJ'i::~'VI5.fl1~ bb(;l::'VI°l innovation can reduce costs, increase efficiency, and

m'ibn~\9I'ilti\'bbll'Uth:w1n~'U .:Il'Ul~f.ld:Wl\91~tJ'i::~.:IfhVleJ~(l!J'Ul more accurate farming, This research aims to deveLop

'i::'Uuml'iJ~Ufll1:W~'U'1JeJ.:I~'UbVleJ'imJle)\9Il 'Ul1~ti\'lm 'VIi'll'Ul(;l~ a soiL moisture monitoring and automatic watering

B'Ub'VIeJ{b11\91'1JeJ.:I~'i'i~~.:Il\91f.1:Wn1'i'v\'l.:11'U'V!rrtll'U2 ?ll'U hi'bbn system by using Internet of Things technoLogy. It has

1) m'i\9l'il'iJ~Ufhfl11:W~'U'1JeJ.:I~'U bb(;l::2) 'i\9lJle)\9Il'Ul1~bbn~'lJ two main functions: 1) soiLmoisture monitoring and 2)

-w'Uq~feJ:wvf.:lbb'il.:lb6ieJ'U~-h'U Line notify 1I'1f.1m::ul'Un1'i automated pLant watering system and aLertwith Line
, V

vi'l.:11'U'1JeJ.:I'i::UUb~:W'iJltlb'1f'Ub'1feJ{1'1'1f111:w.;g'Uvhn1'ill'1fh notification. The system process starts from the

f111:W~'U'1JeJ.:I~'Ubb(;l::?I.:I~ltlrrultJ1t-1 NodeMCUESP8266bVleJ moisture sensor measures the soiLmoisture vaLueand

vi'lm'itJ'i:::Wl(;l~~ 'V!ln~1f111:W~'UeJ~1'U~ml::1tl~~ f1eJ:W~l sends the vaLue back to the NodeMCU ESP8266for

-UeJf.ltl".h'V!~mvhnu 40% ~b~~'iJ::i.:lm'il'V!'1'1j11'UeJfJ(;hU\9l11~1 processing. If the moisture vaLueis in criticaLcondition,

bVleJ'i\9lJle)\9Il'Umi ~feJ:wnu~ NodeMCUESP8266bb~.:Ib~eJ'U which is Lessthan or equaLto 40%, the reLaycommands

hJtY.:I~:Wl{'VIlyJ'U'1JeJ.:Ibtl~\Jl'im~1'U'VI1.:11~'l1bbeJU~l1bfl'U'Ub~eJl'" the soLenoid vaLve to automaticaLLywater and the

btl~mm 1~'VI'ilU~lf111:W~'Ubb~::~m'U::m'i'i\9lJle)\9Il 'Umi NodeMCUESP8266notifies the farmer's smartphone via

fhi'1FJ"'fJj - 'i::UU\9I'il'iJ'ilu, 'i::UU'iI'1'U\ fldl:lJ~'Ul'U~'U, the LINEappLication to provide the farmer about the

~'Ub'V1fJ{b'il~csueJ~~1"S~~~, bn~~1r)"U~tJ~ moisture value and automatic watering status.

ABSTRACT
Keywords - Monitoring system, Watering system, SoiL

moisture, Internet of Things (loT), Smart farming
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1. U'VIU1 3. n'H)Ubb'U1~"'n1'~1')EJ

'\J"i~ bVll'llVlEJdJ'U'\J"i~bVll'lbfl'lj\il"im"ilJ~b th..lbbVl~~~~Iil€llVll"i b~ €lbVI:Wm"itll li)1il1lJ bb~~\il"il'il ~'U fI11lJ;ff 'W'll€l~~'WJl1 tJ1 'W

G'1'lr1qj'll€l~l~fl G'11m"iIl~~Iil~'Ufllbfl'ljIil"i~:W~n.Lm'Wb~€lb~tJ~I"1'W vh{lJ bu'W1'\J€lEh~el Iill 'WlJtll Vll fl1"111lJ;ff'W'll€l~~'W€l~1 'W"i~~U

rnu1'W'\J"i~bVlI'lbb~~8~~~€l€lfl b~ mll"iltJ l~ boVl~'\J"i~ bVll'll~ bu'W ifll1~ "i~UU~ ~ \ilJ'Wl:IT'W~ltJbVI1"11'W1~ EHi'WbVI€l{billi1'lJ€l~G'1"i"i'W~~

el'Wl'1'U(l)'W1 'lJ€l~l~fl ml"1f!~~bG'1~lJbVlml"1bfl'ljIil"iM:wm"ivh 'il~Vhfl1"ibtJml~lth~€l"iIi)J1Yl'lJ~'WqmtJ1'W'Vh{lJ ~~m'W 1

fll "i bfl 'Ij Iil"i~ 1 tJ b'VI1"11'W1 ~ f1 u a ~ 'Wl'Iilfl "i"ilJ bVi' €l b~' lJ ~ Ii)

f111lJ G'11lJ1 "iII1 'Wfll "iu'lJ'~'1i''Wua~'U~ Vll "i~ Ii)fll "i'VIf'W tJ1 fl "i 4. 61lJlJ~ti1'Wn1'a1')EJ..
, , v

m"ibfl'ljIil"i€l~1~G'1lJ~~bb~~8~~'W Vl~€lYh~tJfl':h bfl'ljlil"iel'ilQ~tJ~ fll "i~ \ilJ'Wl "i~'U'U Iil"il'il ~'U f111lJ'1i 'W'lJ€l~~ 'W'il~ G'11lJ1 "iII

(Smart Farming) b~€l1V1G'1€lIi)I"1~€l~mlJ'WItJ'UltJbfl'ljIil"i 4.0 uae \il"il'il ~'Ul'hl'mlJ;ff'W ua ~bb~~b~ €l'W~l'WVI1~l~'I1 bb€l'\J'W~bl"1-tl'W

'WItJ'UltJ ThaiLand 4.0 bfl'ljlil"iel'ilQ~tJ~G'11lJl'Hl~Ii)(l)'W'V)'W ~Ii) 'W~mj~~G'11m"imIi)J1Yl'l1~'W~1~€l~1~ellill'WlJlil ~11V1bfl'ljIil"im

bb"i~~1'W b~lJ~~~~1il bb~~ b~lJl"1rum'WVll~m"i bfl'lj\il"i bb~~~11 VI ~>'1bb"i~~l'Wbb~~ b~lJ'\J"i~~Vl5m'W 1'Wfll"i~l bfl'ljl'l"il~,
Lilli)m'a~ 1 bfl'ljlil"il~ bb~'WE!1m fl:IT'W

m"i~lbfl'ljIil"im"ilJ bU'Wfll"i~~1V1yhmlJl'Hlb'il~qjblil'Ullill~

€l~l~:Wl"lrum'W 1>'1tJU'il1l tJ~:W~~I'l€lfl1"ib'il~ru blil'Ullil'lJ€l~Yl'l1l~bbri, v

I"Il1lJ:ff'W'll€l~~ 'W:Wf111lJG'1'1r1qj€l ~1~~ ~I'l€lfl1 "ib'il~qj b~EJllil 'lJ€l~Yl'l1
'v ,

bi1 €l~ 'ill fl 1"111lJ'1i 'W'll€l~~ 'W'il~'1h tJ~ ~~1 tJi511'1€llVll"i'ih U'W,
'\J"i~ItJ'I1'11l'lflYl'lJ '1iltJffl'ljlG'1m'W'lJ€l~~'W bVlbVllJ1~ bbrifl1"ib~'U llil

'lJ€l~'il~'W'VI~tJl'W~'W '1iltJfll'UfllJ'\J~lJ1ruJlbb~~€lruVl,flm 'W~'WYl'l1
~ q q '\J

v

f11'Ufi lJ fll"i"i~ bVlml1€l€lfl'ill fl(l)'WW'lJ fIl'Ufi lJ fl1"i fl"i~'ill tJbb~~, ,
Vltr~"ilfl'lJ€l~W'll bU'W(l)'W[2] Vllmfl'ljlil"im~lm"ibfl'ljIil'Hb'U'U

vr~b~lJ bfl'ljlil"ifl"i'iil b{'J'W(l)€l~f11'UfllJf111lJ:ff'W'lJ€l~~'W~1 tJ 1'I'Wb€l~,
~11 VI(l)€l~1otlbl~1lJ1fl1 'Wf11"i~lbfl'ljlil"i :W(l)'W'VI'Wbb~~10ffbb"i~~1'WG'1~. "
'allJ~~11~ bb~'Wm"i~l bfl'ljlil"il~ tJlfl fl1"i111 bVlfll 'W1~8b<UllJl'1il tJ

1 'Wm"ililli)lilllJbb~~Iil"il'il~'Uf111lJ:ff'W'lJ€l~~'W'5~ bU'Wbb'Wl'V11~~ bU'W

'\J"i~ltJ'I1'11 G'11lJl"iIl~>'1~'W'VI'W~li)bb"i~~l'Wl~ fll"ibfl'ljIil'lel'ilQ~tJ~.
'5~bu'Wflwvh bfl'lj\il"ibb'U'UG'1~tJ1Vl~~ 'il~'1i1 tJ1VIbfl'ljlil"imG'11lJl"ill

b~ lJ'\J"i~~'VI5 m'W bb~~ bvilJ fll1lJ bblJ'WJ'lb 'Wflwvh fll'l bfl'ljlil"i

l~lJ1fl~~:IT'W

~~ fl'\~I1'5~:wbb'WlA>'11'Wfl1'l€l€lmb'U'Ubb~~~\ilJ'Wl'l~'U'UI'I'll'il~'U
"

fll1lJ:ff'W'lJ€l~~'Wbb~~'lVl1Jlellill 'W~~ ~ltJ bVlfll 'Wl~8 B'Wb'VI€l{billil

2. 11'11\'\J'a~6I~~n1'a1~EJ,
~ \ilJ'Wl"i~'U'Ulil"il'il"il'Ufll1lJ:ff'W'lJfl~~'Wb ~fl'l>'1Jlellill 'W~Iil~ltJ

bVlfll 'W1~8B'Wb VI€l{bill'l'll€l~G'1'l'l'W~~

dd .,
5.1 7'i'iCUn'i'i:l./nLnEJ"J"lfeN

5.1.1 bfl'ljIil'lel'ilQ~tJ~ (Smart Farm) bU'Wfl1'l~lbfl'ljIil'lm

~:WflWt11bVlfll'Wl~8G'11"iG'1'Wb'VIl'lb'IJ'Wb'/l¬ ll{'lllJfi~l~'il"il'll~ I boVl

lJl'1iltJ bVl~ €l1'Wm~'1J1'Wfl1"iVll~fll"i bfl'ljlil 'lb~ €l'1i'dtJb~lJ ~ ~ ~~!'I

Vll~fll"ibfl'lj!'l'l ~1i)v1'W'VI'W~li)bb'l'l'll'W bb~~'1htJ1V1bfl'lj!'l"ifl"i.
G'11lJ 1'l1lv1 1 fll "ibfl 'Ij!'l "i1~ fl ~ 1'1'\J~ €l>'1,1ltJbb~~1otl'VIf'W tJl fl"iVll'1

fl1 "ibfl'lj!'l "i1~ €l~1'1 fllJ rll bb~~:W'\J'l~~'VI5,fl1'W.
5.1.2 fI'dllJ;ff'W'lJ€l'l~'W (SoiL Moisture) bU'WU'il~tJG'1'lr1qj

I'l€lfl1'l~ 1 b~ tJ~lil!'1 €llVll'l~:W ~~I'l €lfl1"i b'il1ru b~'Ul!'1'lJ€l~W'lJ Yl'l1• v

I Q, <::II Q..I' ,J' d Q.I %
bbl'l~ ~'I1'W>'1f11'llJ"i~ Ii)'UfIlllJ'lJ 'WVIbVllJ1 ~G'1lJ1>'1tJ'l ~>'1'Ufll1lJ'I1'W

G'11lJ1'lIlAli)bU'W"i~\i)''Ub'\J€l{b~'W!'I1~[3] ~~d
- f111lJ;ff'W 80% - 100% bU'WG'1m'd~el'W!'I'lltJl'l€lYl'lJ

billi)"ilflb 1.l1Vl~tlb;fffl"il11'i'

- fI11lJ;ff'W 70% - 79% dJ'WG'1m'd~Yibnli)~'WbbQ~

Vllfll"1'd'U f1lJ l~ &iVl~fl'\J~ €ltJ11bU'Wbl~l'Wl'W 'il~111l '\J~ G'1m'd~. "
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- fll1lJ~'U 50% - 69% dJ'U?lml~~~~~(j11'UnTi

b'il~lIlb~UL(1l'1leJ'I~'1l
J' .:"1 ",'Q"

- m1lJ'1l'U 40% - 49% bu'U?lml~'VI(j1'Ubb'VI'l fl';j'i

b~lJfll1lJ~'U 1~bbn~'Ub~eJ1~~'1lb'il~lIlb~U L(1lHI
- fll1lJ~'U 0% - 39% dJ'U?lmldn'l~ ~'il~'yh1~

~'1lbb~'Ibb~~b~81b\l1(1l181~

5.1.3 B'Ub'VIeJ{b,J(1l'1leJ'I?I'i'i'W~'I(Internet of Things: loT)

fleJ bfl~eJ'1I'18'11eJ'IeJ,tln'iru5b~nYl'ieJiJni(1l'1'1 1 ~?l1lJ1'ifi

b~eJlJl'ieJfl\JL(j18e)(1lL'Ul1lih~eJ~(j11'ieJ~eJ?l1'i b·ii1fi'l-Um.!~ i'lnl'i

ua ~fllU fl lJ n1'ivh'llwJ 1'U bfl~eJ'1I' 1 8B'Ub 'VIeJ1 b~ (1l [4],
eJ'Irf tl'i~ n eJU'1IeJ'Ib'VIfl1 'UL~ ~ €J'UbVIeJ{ b,J (1lu 'V1 'I?I'i'i'W~' 'I u U'I

eJeJmu'U 4 eJ'Irftl'i~neJU'VIl1n lvlbbn eJtln'iru (Device) nl'i,
b~eJlJt'ieJ (Connectivity) bb'W~(1lvJeJ{lJ(Platforms) bb~~bbeJtl

'W~bfloU'U (Application) v11'11'U~llJn'U1'U~tlbbU'U'1IeJ'I Stack

L(j18iib~b8eJ{fll1lJtl~eJ(j1nt.Jbb~~U~nl'i (Security and Service)

b~tn-UeJ'I1'U'Vln.ff'U [5] rK'Im'W 2 nl'itl'i~~n(1l1off'll'UbVlfl1'UL~Ej

loT Mbbn 'i~UU-.D(j1nl'inl'ibn'\'f(1l'ie)'il\l~8~ 'i~UUfllJ'U1fllJbb~~

nl'i-.D(j1nl'i1~~?I~n~ 'i~UU-UeJlJ~?I'1Im'Wbb~~nl'ibb'WVltJ 'i~UU~ ,

5.1.4 Arduino IDE btl 'U1tl'ibbn'ilJ?lol'V1'i"u1'1i'boV8'U

1tl'i bbn'ilJ fl eJlJ1 'W~bb~~e)tl1 'VI~(j1Ltl'i bbn'ilJ~'IUeJ{ (j1Arduino
dI "IV .d d!V ILl

'VI'ieJUeJ'i(j1(1l1eJ'U1Vlflm8n'U

5.1.5 WeMos 01 Rl ESP8266 btJ'U'l.JeJ{VlBb~n'VI'ieJiJn~

'1I'U1(j1b~n~ii1lJ LmfleJ'U 1'VI'i~b~eJ{ (MCU) dJ'U:8'U1;il'U'VI~n fin~
'l11lJ1tl'i~neJU~llJtlU~tlmru€lb~n'VI'ieJ{Jn~~'U 1 b~eJ1~~18I'ieJ

nl'i1off'll'U

5.1.6 b'1l'Ub'1leJ11"Vlfll1lJ'if 'U'1IeJ'I(11'U (Soil Moisture

Sensor) ?l1lJ1'ifl(;) eJ1off'll'UtlU llJ Lfl'ifleJ'U 1'VI'im~eJ'i1(j1 8bi'1l1

eJ'U1~ eJnB'U'I"Imh'Ufl' 1 m llJ;g 'U b'U 'UeJtlmru B b~ n'VI'ieJiJ n~, ,
b'1l'Ub'1leJ{~ ?l1lJ1'ifll(j1fll1lJ:8'U 1'U~'U Lm.Jn1'i~'B?l1'i'i~'VI11'1

b'1l'Ub'1leJHVlm1lJ~'U-llJ Lfl'ifleJ'ULVI'im~eJ{

5.1.7 Line Notify btJ'UU~nl'i~?l1lJ1'ifll~~U-UBfll1lJbb~'I

b~B'U'il1mlub'1leJfj?l (Service) (1l'1'11 ~~B'Inl'i'VI~B?I'Uhl~

Vl1'1 LINE L(j18 'VI11'1b?l~ 'ili 'Unl'ib~' eJlJ(1l'BnU'VI1'1 b1U b'1leJfJ ?I

(Service) bb~l

5.1.8 Solenoid Valve 'VI~BL'1l~'UB8~ll~h fiB 11~l

mUfllJVi 1"\'VI1'1~lJ1Vl81 offflBtJ~1 vJ~ 1i'Inl'i~llJ nU?ltl~ 'I'VI~B

flBtJ~1vJyllBfW)lb~eJ~B'Inl'i1~11~lB~ Bnvhbb'VI,j'l1'1l~'UBtJ~~
ll~l tl'i~ nBU~l 8 bbd-lb'VI~n1vJ~1~1'V1~Uv11'V1til~tJVl btJ Vll1 ~l

b~mtJVl bb~~tJ(11?11V1'&

5.2 ,l/7u:;,JuntnU?VfJ-3

5.2.1 ';VlnlJ~ ~'U'UeJn (2563) [4] n1'ivr\ilJ'U1'i~UU

b'1l'Ub'1lB{~l'V1f'U(1l'il'il?lBU bb~~l bfl'i1~'vfi BlJ mb UUb~ tJ~1VI~~

B'Ub'VIB{b,J(1l'1lB'I?I'i'i'l"l~'I bvJB~ (11(1l1lJtllll'VI1nl'ib'il~lIlb~UL(1lbb~~

b~lJtl~lJ1ru ~~~~(1l'1leJ'I~'1l~lt.Jb 'VIflL'UL~EjB'Ub'VIB{b,J(1l'1lB-l?l'i'i'l"l

~'I 'i~UU~~\ilJ'U1~'U~nBBmbuu1mivh'VIti1~ 2 B~l'1'V1l1n1

fieJ 1) nl'i~(11(1l1lJfll1lJ~'U~'UbbUUb~8~1'V1~ 2) 'i~UUbb~-lb~B'U

~'1'U LINE Notify n 1 'iVlo1-l1 'U L(118 'i ~U U 'il~ bb?l(11'I fl'l bbUU

b~8~1'V1~U1.J Smart phone 1'UbbeJtl'l"l~bfloU'UBlynk 'illJfi-l~-l

iBlJ~ltltJ'Ibfl~B'Ibbd-l'1l18V1n '1 1 -B'l1lJ-l bvJBv11nl'ibnUrl1111'U~ , 1

~tlbbuum1vJ~1'1 1 L(11t.Jb1eJ'Ul'11'11B-lLtl'ibbn'ilJfiB 'VI1m'1l'Ub'1leJ{

(1l'il'ill(11Ml1m1lJ~'U1'U~'Uvt1 nl1 10% 'i~UU'il~v11nl'ibb~'I

b~B'U~l'U lm1bbeJtl'W~ bfloU'U1tltJ.:Itr(11bb~~~
5.2.2 'I"I'i'U~'U'VI1 vl'Un'i~'VI1(j1 bb~~'VI'i.:l1 viJ bb?l.:l~'UVI{

(2556) [6] Pin'\'f1b~eJ.:ILfl'i.:l'1l1t.Jb'1l'Ub'1lB{fll1lJ~'U1'U~'U?I"l'V1~'U

fllUfllJnl'i 1~J1~ '1lL(11tJiil (1l'ltl'i~?I-lrf bvJBeJeJmbuu Lfl'i .:I'1I1tJ

b'1l'Ub'1lB{~1'V1~U(1l'il'il-.DUfld1lJ~'U1'U~'Ub~BfllU fllJnl'i 1~J1~'1l,
1(11tJ1mlJ 1fl'iflB'U 1'VI'i~b~eJ{1'Unl'itl'i~m~~~fll1lJ~'U 1'U~'Ubb~~

fld'UfllJnl'i1~J15(1lL'Ul1~ 'i~UUii~l'Utl'i~neJu 2 ~1'U AB ~1'U

mu fllJ nl'iv11-l1'U'VI11n bb~~~l'U(1l'il 'ill (11m1lJ~'U 1(118l~'Vhnl'i

~(11~ eJ.:I1ib'1l'Ub'1lB{(1l'il 'iI-.D'Ufll1lJ~'U1'U~'UbvieJ?I~l.:1bbuu'if 1~eJ.:I
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ml:W~:W~'WTI 'l:;vll 1~ f'ilFl11:w:E 'W'UeN~ 'Wbb~:;f'i1 \li1~f'1n tJ~ ~1 Iii'
\11 n fl'l:; ual -wVl'1 m 'l~ of l~'lnJ'U 1f1 'l ~'U'1 ua l:1.J1'lt;)vll ~1 'W

th:;~l'W M~ bb~:;~l:Wl'lml'l:; dj'W~'W~~ b'VI:Wl:;~:wn'IJ'ill'WI'W

b'il'Wb'ilBftlii' Bm~~llii'vllf11'l?ifl'\=nn'Ul'llbb'tJ'i~'W '1 ~iJ~~\litlf11'l
v

~'lI\1-.5''lJfI11:w1i'W b'll'W Bru'VI[lij'UB~~'W 'tl-UVl'UB~(fi'W bb~:;, v

[7] ?if11~1b~B~ f11'lm'UfI:Wfll1:w:E'W 1'W~'W~1'V11'U1'l~ b~B'Wb:W~B'W,
Iii'ltJ flWll'l:; u fl~1 m:w1f1'lfltl'W 1'Vl'l~b~B~ bb~:;mJ mru:Wl~ \ill'W1, . ,

Bl flll"1BFi~ 70-80% uae fll'lhi' till 'W(fi'Wfll'lff1'\~l'l:; 1'l'IJ

ml:w:E'WB~~ 80-99% (U~:I.J1ruJl~l:W'lh~B1tJ'UB~Yl'tl)~ ,
v

5.2.4 B1Vi~tJl bb'il'Wbb'VIifbb~:;flru:; (2563) [8] 'l:;'U'U'lVl111

m:; bVitJ:wei'~ 1 'W:w&ivi'ltJ~~~~ 1'Wbb~~B1Vi ~ tJbb~:; fll'IJ fl:W~.h'W

~:Wl1'Vl1-w'WMU'l:;tJn~1offb'Vlfl1 'W1~EHj'Wb'VlB1b~~'UB~~'l'l~ ~~,
~h'W'UB{Vl NodeMCU ESP8266 b-lltJ'Wfloli~lu'lbbfl'l:Wb~tl

fll'UfI:wml'il~B'lJlii'ltJ'ilB-Wto1bbl1~tl Arduino software 1.8.6,
bb~:;bbB~~~bfl.a-'W App Blynk btJ'W'l:;'U'Ui~f11'l~1'W~:Wl{'Vl1-w'W

~~f11'l'VlVli.'lB'U~'Ull 'l:;'IJ'IJ'lVlJlm:; bVi tJ:w1VltJ'l:;'U'IJ fll'UfI:W,

5.2.5 iJtJ1~'l :I.J1fll"1~ bb~:;flru:; (2564) [9]1vi'?1fl1!l1

b'Vlfl1'W1~8 f11'lm'IJfI:W'l:;'U'Uei'~ 1'W:w&i~'1'V11'IJf11'lU~ flYl'tl 1VltJ, ~
u'l:;tJfl~1 offb'Vlfl1'Wl~m:w 1f1'lflB'W1'VI'l~b~tl{ i~f11'lfll'IJfI:Wbb~:;, ,
vll fll 'l1 Vlfll1:W4' 'W1wil'W 'l:; 'IJ'U1~ Jl~ 'tl bb'U'Uei'~ 1 'W:w1iln'U

b~b~tl'W'U'W1Vlb~fl'U'W1Vl fll1~XtJl1X~~ b'viln'U 40x75xl09~
b'1l'Wlilb:wm 'l:;'IJ'Uei'~l'W:wlilu'l:;flB'Uvi'ltJ 1:lUfl'lru~'lI'iJlVl

ml:w:E'W bb~~b'1l~G1bb~~B1V1~tJbb'U~b~tl~bb'U'Ubb~~'U'W1Vl5 b~G1

bb~~ LED l~bb~~l'Wbl~lfl~l~fi'W bb~:;1:lUmru~~bl~l 1VltJ

b~Bfll off~fl bbfl~1'Wf11'lVh~l'W'VIVl~B~ BBflbb'U'IJ'l:;'U'Uflwvh~l'W

'UB.:)fll'l'l VlJl bb'U'Uei'~1'W:w1ilvi'1 tJ'l:;'U 'Ufll'l fI1 'IJfl:W:Wm~ B{

BBflbb'U'\J1~'il'lfl1'UfI:W'IJB{Vlvi'ltJ Arduino ESP32 bb~.:jb~B'W~l'W,
bbBU~~bfl.rr'W Blynk 1VltJ\1:;bb~.:jb~B'Wf11'l1~JlbdBf'ilml:w:E'W

1 'W(fi'W~~1flll 70 bUB {boV'WIii" uae u ~ ..:n&i'B'Wl,x 'VIt!,Vl'W';;lLdB

fI11:w:E'Wl'W~'Wi.'I~fl':h80 LUB{b~'Wto1
v

6,1 n7W1'JUTleN1::t1t1

mssonu'U'U.fI1~'lI:W'UB~'l:;'U'U AB PowerSupply 'il:;vh

fll'l'il'ltJl-w 5 v. l,x NodeMCU ESP8266 b~'B'UB{Vl'il:;lvi'

\1'ltJl-w 2 'VI1~1~bbri Soil moisture sensor uae Relay 1VltJ
v

Soil moisture sensor 'il:;'VI°1fl1'l1Vlfl'1f111:w1i'Wbb~:;i.'I'~fil

fI11:w4''WVi'1Vlllii'n~'U:Wlvl'IJB{Vl NodeMCU ESP8266 b~B

U'l:;:I.J1~~~~'Blu ?l'1'W Relay 'il:;vll'V1,rlvll'Wfll'li':)fll'll~

Solenoid Valve biJVl/tJVll1G11l'W'tlru:;b~tJln'W NodeMCU

ESP8266 'il:;vllfl1'lbb~.:j b~B'W1ucJ~~:Wl{'VI1-W'W'UB.:jbfl1!l~'lf1'l~1'W

'VI1~ Line notify b~'Bl~bfl1!lmf1'lM'VI'l1'IJf'ilf111:w4''WbW:;

~m'W:;f11'l'lVlJlr)~ 1'W:w&i

I ~~"~~il" ..l\j
I ,r~C\C"J.d 'j<~;.~

+ L.1fl~ t.l0Jf),

, v

m:;'\J1'W fll 'lvl 1~ 1 'W'UB':)'l:; 'U'IJb~ :W'illfl b'1l'Wb'1lBHVlfll1:W~'W

'UB~~ 'Wvl1 fl1'll VlfI'1f111:w:E'W 'VI1 flf'i lf111:w:E 'W~1Vllvi'if BtJ fll1
'VI~mvhn'U 40% (~.fI11:;ifl~&i~vlll ~Yl'tlb~tJlbQlbb~:;~ltJ llii')

'l:;'U'U'il :;vll fl1'li.:) fll'll ~ btJ Vl11G11'lVlJ 1 ~~ tl:w~.:) bb~ ~b&i'B'WAl

fI11:w;ff'Wbb~:;~m'W:;fl1'l'lVlJlr) ~1'W:w&ilucJ':)~:I.J11'V11-W'W~1'Wlm1

bbBU~~ bfl'll'W
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linE

6.2 ~tfMn1rtl.;'lum'iwWJU?'i::tJtJ

6.2.1 NodeMCU ESP8266 btJ'U1:wlfl1f1B'U 1'VI'H'IbGlB1~

Digitall~mtJ~tJiJbV1tJiJfl'Ufh~~'1H Vl1nl~r11:W1nrr"h1", logic

btJ'U HIGH bb~'Vl1nl~r11~lnl11", logic btJ'U LOW [11]

111'1'4 6 Soil moisture sensor [9]

6.2.3 Relay 5v. dj'Uh.J~Gl'\iJ;HfI1'UfI,:wlVlGl~lvi'~'1

bb'i'lIii''UhHh DC uae AC ~'11VlGl~?I'I?I~ (Maximum Load)v ,

AB C 250V/10A, DC 30V/10A 1~tJ1iWruru1ru1'Um'ifld'UfI:Wv v ,

nWvl1'11'U~dtJiK~~lrulGl~n TIL 'V11'11'U~dtJiK~~lru Active

Low [12]

~l'Ud'Ul.l1n ?l1:W1'i~I'iBfl'Ub~'Ub'1!Bfl~~'1 u iJ'U~~\ilBmb~::: ua

'U:::G1Bn 'V11'11'U~bb'i'lIii''UlvHh 3.0-3.6V 'V11'11'UHm:::bb?llt11tJ

btl6i'tJ 80mA 'iB'I1''UfI'lGf'l deep sleep 1'Un1'itJ'i:::Vl~~

'I'4~'1'11'UH'm:::bb?lUBtJnl1 10 l:w1rmbB:wti n'i1f11~n~'1'1ldtJ 6.2.4 Solenoid Valva 12 v. Vl1m~tJnl11'1!~'UBtJv) btJ'W~
~t11~'UVJ'Ul~ [10] 1:!tJmru~1offfld'Ufl:wm'ilVl~'lJB'I'lJB'I1Vl~ b'11'UJ1 mmPl Vl~B

111'1'4 5 NodeMCU ESP8266 [8]

6.2.2 Soil Moisture Sensor bU 'U b'1!'Ub'1!B -{ 'l1'll1t11
f1l1:W~'W'VB'I~'Ui,'11:Wl'H1~B1oU''11'Ufl'U1:wbfl'lflB'Wb'VI'lGlbGlBTIt11tJ1oU'

'V1B'U1G1Bn~'W'I'j\ilell'Ur11fldl:W~'W b'1!'Ub'1!B1?11:1J1'l~1",r11M 2

uuu fiB 1) ell'UfI'ldJ'Ull'UiJ Analog Vll.l1tJil'l nl'iB'1'Ur11

f1dl:W~ bt11tJ1",r11tk.ml'i 0 i1'1 1024 bb~::: 2) ell'Ur11ltJ'Ull'U'U

111V1 7 Relay 5v [10]

1h'1l1'i1'1 1ltJ'U~'U dl~dVi'di\''1ll'i'lIii''U dl~dfldiJfl:wi\''1mB'IJl

'V11~1'UfI~ltJfl'U~l~tf (Relay) fl1tJ1 'Wbfl1'1?1{l'1'VB~ l'1!~'UBtJv)

tl 'i::: n B 'Uvi'd tJ'Vt11~'")\i1~'W ll:W'lVlG1n bU 'U1'1d n ~1 'IYi'115~ d:WfliJ

'I'4~~~1'UhNh l\i1 tJnl'ltJ~ Btl m::: ualyJYh~l'U'lJt11~,")\i1~:::b1i\i1
'I'4~'1'11'U?!'Ul:Wll:W\VlG1n ~'1 (;J~nl'l'V11'11'UtJt11-bU t11'1lB'Inl'll Vl~

'lJB~~ddl~d [13]

6.2.5 DC Power Supply biJ'U 1:!tJmruBb~n'VI'lB{lni~

1 'IX'I'4~'1'11'UlyJyhh, fl'U1Vl~t111yJvh VlU1y(Vl~ nfiBnl'lll tJ~~

'I'4~~'11'UlyJVll'itJbl'U'UVl,j~l tJ~mtJll'U'UVl,j'l b'1l'UlltJ~'1'1'4~'1'11'W, ~
n~1'IXbU'W'I'4~'1'11'UlyJYh lt11tJllVl~''1~'ltJlyJ DC lU'UVl,j~1'W

bbVlG1~~ltJ1yJffi ",bb'l'lIii''U1yJVll'VB'I.ffdfl'l~ (hi11~:::'UdnVl1B~'U)

l~B1Vl~t11 ,*'111 ;ff'WBtJ'fliJm'iBBml'U'U'lJB~llVl~~~ltllyJ DC
v
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tl1'iJ'iJ::;-utJLf'l~tI'W'iJ1flbLVlG'1'~DC VI~tI'iJ1f1 LLVlG'1'~AC vi~lLtJ'W

LLVI~~~ltJVI~flnltK[14J

111~8 Solenoid Valva [11]

111~9 DCPowerSupply [12]

6.3 m'iLvEluT'thUn1U;';JEfT'l.hun"iU Arduino IOE

fll'H:ntJ'Whl'HLfI'l~ 11l1LU'WfI1'l2 6Il'W AeJ 6Il'WviHn'lJ

L'1l'WL'1ltl~UG'1::;6Il'W'vh:;;m.J~tlntJLine notify

6.3.1 ~1'W~ 1 (~l'Wvn.un'lJL'1l'WL'1ltl~)

1. 111V1'W\i1v11LL'lhl'm..J'litl~~ltill.u~l'W

canst i.fit analoglnPin = AO;
con.s-r, .i:n:r.. ,rel,a.J{ = DO:

int sensorValue = 0:
inc olltputValue = 0;

~
2. v1~fhfl1'lVh~l'W'1JeJ~relay

void SEtup() r
Seril!.1.beg.in(9600);
pi!'liode (relay, OUTPUT);

111~11 f11~.r~filrelay

3. ~~fI1'l1,xyh~1'WLtJ'W loop VI~tll'W'J1 L~'~fI1'l

111V1'W\i1ri1~1~'1 LLG'1::;111VI'W\i1L~eJ'W1'1JVl1f1(1l'l1'iJl\i1f'l11~~'WLLG11

ltKri111t1tJfll1V1~m'Vhn'lJ 40% 1,x'l'llf11'ltff~ri1'lJtI~ relayLtJ'W

HIGH L~tl1,x'l~nJ18(1l1w.r~l\i1tJ~~ri1f11'l(1l'l1'iJ?ltltJri11'W~flfI~~

Ati delay (1000); VI~tI 1 i'W1Vl LL~t11V11f1ri1~1f1f11140% 'iJ::;

L.u1L~tI'W1'll'1JtI~else ~~~ri1relay dJ'WLOW VI~mt~fI1'l1,xU\i1

70HI lQGPO !
/! ff;lt your :main co-de h€!'¬ :::,t"to run re~a::'Cedly:
sensorValue .'" ~nal;>gRead(QnaloqlnPin);
cmtputV,alue ::::map,{sensorValue? Of 1023, lOOr OJ;

5er.ial~p:rirJ.t ('~S~.:f,ilML_'itrture: = <"):
Seri.al ~p_r.'111t;(ouxputValue);
$trrial~pri.ntln{" %<»;

if: [outputValu~ <:=. 40) ill f /qj:'J{-)/ ~ r1';;u'..ltYV:i\l~<Hrib~u.\'LiJ
dig-:Ixalwr.l.t.t> (rElay! HIGH);
LlNiLnct.if:i ("'flT1JJi''lt-Ghni'"": 40 % ri'ff~nj~iJ1JUt"');

eLse
dig.:u:6.1w·r:Lt:e:(r-elaY.t LOW):

jelay{1000) ;

I .J I .J d I IV

?ll'W'VI2 (?ll'W'VIL'lJt1~(1ltlfltJLine notify)
..., 1 ~" v1. L'1ltl~(1ltlLine Notify \i1tJb'1lWifi fI'lJ Line_Token

~l~l'ltl'W?llYfI',j Line Notify

6.3.2

m<yj13 L~illj Line Notify

2. ~~A11,x Line Notify .yh~l'W

lIi'iFi...reeqin (55:D, P;...sSWORDj;
SeriaLprintf ("WiFi CQI'JlectL'1gto ~3\n"., SSW);
""hile (Wi.Fl.s;;a;;,"sO '= WL_cmmECTED) (
Ser.iaLFr:Lllt{~,.'j;
dElay(400) :

SeTi.al. print!' ("\rrlhFi ccmnected\nIP .) ;
Serial.pnntln [WiTt.1ocalIFO):

LIm. seTIok"n{LINE_TOKEN);

m~ 14 ~~fil Line Notify
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3. ~.:Jfll~b1e)'wh if bn€lbtl~tJUfllrelay btlU HIGH

bb~11~vhf11'm~.:J~Line Notify 'UB.:J0off.:J1U

:Lf. (-cutput..value <=-- 40) [ i / ~)01 % 11:~:2k1fiV':i\1:;'lf:tl1mk!'l£i
diqi:'d.lW:ri1:_~(r€lay, BIGE),;

111'1'115 .r~Fhnl'lLL,)~L~'J'U Line Notify

7. c.J~n1'l1:5'EJ

1U6'IlU'; nZ'i11ii.:Jf111C.Jl:,fI11~ (;).J'W11~'U'U(il11'iJ'il'Ufl11lJ:5u

'UB.:J~UbbGl~1(i)J1eJ\i1tul1'~vllmYlfll UlGl~~UbYlB{b'{J\i1'UB.:JiWi'l'l

~.:J1u 3 6'!lU lvlbbri 1) 6'!1'Wf111~(;).JU1Btlf11ru2) 6'!lUf111b~tJU,
1'lhbbf11lJuae 3) 6'!lUf111bb~.:Jb~BU~lULine notify

7.1 a'JUn7'iWNU7aumrU,
cJ'?imn lvl~ (;).JU1Btl n1 tu1Uf111\i111'iJ'il'Uf'l11:w:5U'UB.:J~U" ,

bbGl~1(i)J1ei'\i11ul1'~ tl1~nB'UvlltJ NodeMCU ESP8266 , Soil

moisture sensor, Relay 5 v., Solenoid valva 12 V., DC

Power supply bbGl~"'ltJl'V'll(iltJPower supply 'iJ~Ylo1n11

'iJ'ltJl'V'l 5 v. h1' NodeMCU ESP8266 'iJ1mTu NodeMCU

ESP8266 'iJ~~ltJl'V'l 2 vm1~bbri Soil moisture sensor bviB

vh'j.1~1~ \i111'iJ'il'Ufl'1f'l11:w:5Uua ~6'!.:Jfi 1f'l11:w:5u~1vlml'U:W1if.:J
NodeMCU ESP8266 bviBtl1~:l.JlGlt:JGlbbGl~~ltJlyj Relay bviB

vl1'j.1~l'Vi'1'Wn11i.:Jn111~ Solenoid Valve btJ(i)/tJ(i)l1~hJ1
~

'j.11nfi1f'l11:w~u~BtJnl1'j.1~m vlln'U 40% 'iJ~vl1f111btJ(i)l1~1

7.2 chUn71lVt}u[u1umu

t:J"~ n ~11 vi' borr tJU1 ils u n1:Wn01'j.1'W(i)1{1u vll
v

Microcontroller bvi Bfl1'Ufl:Wfl11vl1.:J1u'UB.:Jlltlmru~'W11 U

1~'U'U1'1.:Ji11'1'117

7.3 fi7Un71u-${Jliiauehu Line notify
"Vl1n6'!lu'UB.:Jb"llUb"llB{ij f111\l1"1l 'iJ'il'Ufi 1f'l11:W~U'UB.:J~U

lvl~BtJnl1V1~mvhn'U 40% 'I1~B~iiBl1btlu"'m1~ln~~~vl11~

Yl'lJb~tJlb'-llbbGl~\i11tJlvlSolenoid Valve 'iJ~btJ(i)11~lb~B1(i)J1

1U'Uru~b~tJ1nu NodeMCU ESP8266 'iJ~vl1f111bb:5'.:Jb~BU1~

bn~mmYl11'Ul1ijf111btJ(i)11~11(i)J1ei'(ill ul1'~vm"':l.J1{Yltwu
~lUYl1.:JLine notify 1'1.:J.fl1'1'118

;_9uid l<..1-Cp() {

!f put; you.r uain cwe h~-ret t'o run Iepe:at-e-d.19:r::
sensorValUe ::::-?:D&.l':Ji;R-e-ad.(ana.l.oglnPin};
outputValue:::;r:BP(sensorValue, o~ l023t 100r OJ;

Se-r:ta19 pri.nt: ('''Sci 1 Mois::-i.i.!-e ;;;; ");
SeTi-al ..prirn.;: {-OU1:putV:llue-);
Se.ri.a.1. ...prirn:::.l r~C''' %"').:

:;.."f {out.putValue (= 40) 0 /I~¥'il ~ iij~i)-.Jfn'v~~$!!l;$i-14~4l
digitalWrit:~{r~lay, EISR);
1~nIE~n-t".>t:ifY{"flT1JJ~,Q'1fj~14Q 1- fi"lt-l:'JlI~a!J1t'l""):

el~E' {
digitalWrit-e {r~lay., LGW);

z:i~lay{lOOD) .;
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1l1'i'j 18 "1'U'U<J~n1~LL~~L~'l'u~huLine notify

8. a~~~~~ijfi~l1U~~

fll'l~ fl~lf1.f'l,j iii' Iil(l tb~?1 '1ALvi fl~ W-l'l..l1'l~1J1J1il'l1~~1J,
fll1lJ:ff'l..l'1Jfl'l~'I..ILYlfl'l~JleJlil 1'l.I:W&\~ltHVlfI1 '1..11r;,8 ~'l.ILVlfl{dJIil

'1Jfl'l?l'l'l~~'1 fl'DmL1J1Jfl'l~1Jl'1..1fl1'lvh'l1'1..11'1..12 ?il'1..1Vl~fl1~LLn

1) fl1'l1il'l1~~1Jrilf111lJ:ff'l..l'1Jfl'l~'1..1 LLr;,~2) 'l~,JleJlil 1 'I..I:W&iLLnYl'll

~'I..I~~ffllJi'lLL:D'IL~'DW.h'l..l Line notify 1~tJfl'l~1Jl'1..1fl1'l
, ~

'V11'11'l.1'1Jfl'l'l~1J1J L~ lJ~l fl L"il'l.lL'1lfl{1Iilfll1lJ:r1 'I..I'V11fll'll ~ ri 1

fll1lJ:ff'l..l'1Jfl'l~'I..ILLr;,~?i'lrilfl~1J 1tJ1~NodeMCU ESP8266 LYlfl

'V11flWlb~mr;,t:-Ir;, Vllflrilf111lJ:ff'l..lfl~1 'I..I?1.fl11~1fl'l&i Afliiril

'LJfltJfll1Vl~mvhtl1J 40% :hr;,cl~~~'1fl1l1m'1l~'I..I'DtJ\ilLtJ~11~1

L~fl'llil,JleJlil 1 'I..I:W&i~~'DlJtl1J~ NodeMCU ESP8266 bL:D'IL~fl'l..l

1 'lltJ'I?lm{VI 1'V'J'I..I'1Jfl'lLfl~\1l'lfl'l~1'1..1Y11'11m1bbfl'll~~ Lfli'l..lb~ fl1,x

Lfl~mfl'ihl VI'll1Jrl lf111lJ;g 'I..IbLr;,~?Im'l..l~ fl1'l'l~,Jltllil 1 'I..I:W&i
V Q.J .... Q.I IU """ .c:Jq

?Ifllilflr;,fl'lfl1Jt:-Ir;,fll'll~tJ'1Jfl'l 'I..IV1fllJr;,t:-I'I..I'I..Iflfl(2563) [4J VllJ

fl1 'l~ W-l'l..l1'l~1J1J L"il'l..lL'1lfl{~l Vlf1J 1il'l1~?1fl1JLLr;,~1 LfI'll ~;,1oUfllJ r;,~
LL1J1JL~vr;, 1VI~ L~''D1l1~lilllJU qjVllfl1'lL~~ qjLIl11J11ilLbr;,~LyjlJ

'll~mru t:-Ir;,t:-I~Iil'1Jfl'lV;'ll~ltJLVlfI1 '1..11r;,8~'I..ILVlfl{LiJlil'lJfl'l?l'l'l~~'1

'l~1J1J~~W-l'l..l1:ff'l..l~flflflmL1J1J1,xH'V11Vl'LJ1~ 2 flth'lVl~fl'l Afl

1) fl1'l&i~1il1lJfI11lJ:ff'l..l~'I..ILL1J1Jb~tJr;,1V1~2) 'l~1J1Jbb~'1L~fl'l..l~l'l.1

LINE Notify fll'l'V11'11'1..1 bLr;,~?Ifl~fI~fl'ln1J[:.Jr;,fl1'll'iltJ'lJfl'l

'D1ViIiltJ1 mJ'I..IbbVl'LJLbr;,~flru~ (2563) [8J Vi'~W-l'l..l1'l~1J1j';i~,Jl

fl'i~ LVitJ:WeJlil1 'I..I:W&i~ ltJ~ ~'1'11'1..1LL?I'IfllVi1il8 LLr;,~fll1J fI :W[:.J'1'1..1,
asn {VI1'V'J'I..I1~tb~tJ fl1il1-B'LVlfI1 '1..11r;,8 ~'I..ILVlfl{ LiJlil'lJfl'l?l'l'l~ ~'1,
[:.J'l'1..11Jfl{~ NodeMCU ESP8266 VlOlh'bfl~Iil'lfl'l?ll:1J1'l(l

11'1 bL[:.J'I..Ifll1JfllJ fl1'l[:.Ji\ Iil LLr;,~ Ltl1Jb~ tJl1~ fl t11'1:W'll'l~ ~Vl5 m~

'lllJ.vr'l[:.Jr;,fll'll~tJ'1Jfl'l tJtJlm lJlfll'1~ LLr;,~flru~ (2564) [9J ~

'Dflnu 1J1JLLr;,~~W-l'l..l1'l~1J1J'l\1lJl LL1J1JeJlil1 'l.I:W1l1i1J LfI~ fl'l..l~ ltJ

:wfl LIilfl{~:w,Jl fll1J fllJ lJ fl Llilfl {'lllJ (i'l fl1'lfl fl fl LL1J1J1'1~'lfl11JfI:W, ,
1Jfl{~~ltJ Arduino ESP32 :Wfll'lbb~'1b~fl'l.lfll'l1,x,Jlbii'flril

fI11:w:ff'l..l1'1..1~'I..I~lfll1 70 b'llfl{L~'I..Ivl [:.Jr;,fl1'll~tJfI~'1.Q ?I1lJl'l(l

011 thJ'l~tJ flvl bbr;,~~fltJfl~L Ylfl?l'lT1J?I'I..I'I..Ifl1'l'V11Lfl~Iil'leJ~Q~tJ~, ,

9. 'tima'l..lmL'I..I~

u '1..11VII'll 'I..Ifll'l~ W-l'l..l11il'fl 1u fl'l..ll fllil fI1 'l~ W-l'l..l11,xiifl1'l
LL?I~'1[:.Jr;,e.h'l..l1lJ1JltJ LLfl'll~~ bfli'l..l bLr;,~fI1'l~ fl~l~l:W tl1J I'll uils
, , ~

5'1..1'l Vi:Wt:-Ir;,~flfl1'l1il'l1'il~1Jfll1:w:r1'1..1L'Ii'l.l~ruVl1JiJ'lJfl'l~'1..1 'll'W1il

'lJfl'l~'1..1LU'I..IIi1'1..1'lllJ(i'l~fl~l~llJtl1JYl'llLL~r;,~'ll'W1il

Lijna1leh:lB'I

[lJ U 'il'il tJYr 'ill L,j '1..11il'fl fll'lL~~ qj Llii1J1\1l'lJfl'l~'ll ['D'D'I..I1r;,tJJ.

[~1Jr1'1..1i''I..IVi'10 11r;t1f1:W2564J. 'illfl https:!lwww.true

pLookpanya.com/Learning/detaiV33764
€ .c!riI r;v cv"f

[2J ~L~'I..I\1l~'lVl:WLVl:Wfl'l..l.n1lWW-l'IJ1l~1JUli1l1~1Ii1f111:IJ't1'l.1

1'IJ~'l.I~ 1 ULVlfI'I1 fI f'l11:IJ ~ t 'WVJ 1LIi1uhr l~UU L'1f~ ~,

uru<t1lil, lJVll1VltJl~tJV(fl~~, 2562.

[3J SPsmartpLants. iVl~flhi fI11lJ:ff'l..l1'1..1~'I..I:Wfll1lJ~1f'i'qjtl1J

~'ll:Wlfl 2563 [flfl'l..l1r;,tJJ. [~1Jr1'1..1l'l..lYr5 1i)r;,1f1:W2564J.

'illfl https:!lwww.spsmartpLants.com/bLog

[4J 'lTVlfl:Wr;,~'1..1'1..1flfl.n1l~W-l'IJ1l~UUL'1f'IJb'1fij{"l'VI~Uli1l1~

aijU bb~~1 Lf'l'l1~~'tifl:W~ bLUUb~t1~tVl3hrlfl~ l~ t1fl1i11'ti'l1'IJv ,

~1'IJbn'tllillbL31'IJV1~lU b'VIflL'IJL~VB'lJb vm{b iJ lil'!Jij'l allW
~'1,lVltJl'W~'\<1151VltJlI'11"'muru~lil, lJVll1VltJl~tJ'l.Ib'lm'l,

2563.

[5J vhm1V1 LLfl'IJ~ s8'~H'l.I. fll'lfl1~fl1'lrufl'l..l1f1IilLVlfl1'1..11r;,8

~~h1~'ll'l~LVlI'11V1tJ 2035 [flfl'l..l1r;,tJJ. [~1Jr1'1..1i''I..IVi' 10
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til,G'l1f1:U 2564J. 'il1 n https: / / www.depa.or.th/

storage/ app/ media/file/Second%20Deliverable%2

ORevVer%20TH%20V12%20140819%20FIN.pdf

[6J 'I"fl'W~'W'VI~\il'Wn'l~vnl'1bbG'l~'VI'l~"J~bb~~~'W'VI{1f1"mh~,
b'1l'Wb'1leJ~f1J1:u;ff'W1'W~'W~1V1r'lJf1TlJf1:un1'l1~J1Yl'1l, "rns,
'lJ'l~'1l:ui'1l1m'l~:u1f1:ui f'1Jn'i'l:Ubn~til'lbbvi~'lh~b 'VII'll 'VI~,
'l~vl'lJ'1l1~f1~~~ 14". 'th~'il"J'lJ~~-u'Wt5,14 b:U~1t.J'W2556.

VI~1 438-443. 2556,

[7J beJnrli '1l~el:Ubiit.J1'1bbG'l~b~B'Wbb'l:Ubb~~b~~"J,"m'lf1"J'lJf1:U
Q , ,

f1"J1:U~'W1'W~ 'W~01Vlf'lJh~b~B'Wb:UG'I'8'W" 11'l'&'11'l1 ~ EJ

1IV!11'V1EJ1ttm'VIflb'IJbg,~'l1't1:U'lflg,fI~1'ti'EJ 11, (2). VI~1

269-278. 2562.

[8J 81Vil'W1 ml'WbbVl~,b8n'l1'1l~'l'IJ'l1~~&1~~, ru5lntil~ ~'W1

uae ~ruun ~'IJ;5bb~~.'l~'lJ'lJ'lI'1J1n'l~bVlt.J:u5til1'IJ11'~vl"J~v ,

~«.:l.:l1'Wbb~.:lB1ViI?lVbb~~f1"J'lJf1:u~,h'IJ~:u1{'VIbyJ'IJ,"m'l,
'lJ'l~ '1l:ui '1l1n1'l'l~ 111'lJ'1l1t1li'Vi ~11'11~1?I{b'VIf1b'W1G'1~ uae,
U)I?In'l'l:U (:UVl1i'VI~1«mb:u'1<5')f1~.:l~ 1", b~t.J~1V111,28

n:um~'Wt52563. VI~1 774-781. 2563.,
[9J UEJ11?1'l:U1nl'1l "J'l~.:l~ ~'IJ'VI{~'lVl:U,~n~1~.nru 'ljqJb~8,

vh~~f'lVI"Id'1h~,'W'l1i1'W-v1'11'1:Uru,ru5l'lJJl?i~'ljqJ~h :a1'W'l?i

~~88~"J'l'lru. "m 'l'lh~'1l :ui'1l1 fl1 'l b~'W8~~.:l1'IJi~~,

" ,
'l1'1l.nn~'IJ'VI'lbn1!l:Uf1f.:lVl 4". n~.:lb'VI~'1,22 ~~1!Imf1:U

2564. VI~1 175-182. 2564.

[10J NodeMCU. [B8'IJlmJ]. [~'lJA'W1'W~2 \ilG11f1:U2564]. 'inn

http://www.geocities.ws/sunya/ microcontroller

/arduino/NodeMCU _LAB 1.pdf

[llJ PROJECTphy-122(lab). Vl6i'nn1'l'Vh~1'W'1J8.:lb'1l'IJb'118HI'1

f1"J1:u;ff'IJ1'IJ~'W[88'Wlml]. [~'lJA'W1'Wvl5 ~mf1:U 2564].

snn https://sites.google,com/site/projectphysics122/

[12J ~b~~ (Relay) ~88~h? [88'Wl~ti]. ~'lJA'W1'W~2 \ilGl1f1:U

2564J. 'il1n http://www.psptech.co.th/

[13J1'1l~'W8~v1"J1~"Jihh~1~'1lti:U1nnl1~f11'12560 [8B'W1G'1tiJ.

[~'lJfi''W-r'WYi 10 I?I,G'I1f1:U2564J. 'il1n https:l/www.

densakda.com

[14J bbVl~.:l~1~lyJn'l~bb?im.:l[BB'W1G'1ti].[~'lJA'W1'W~10 tilG'l1f1:U,
2564]. 'il1n http://www.technotestsystem.com
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