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SYUU Smart Farm dwSunisiassanda

SYUURaInBLannsalind E-Smart Farmer Market

JTUUNITNTINE@BUTDUNGU Farm Traceability
SEUUNTEATUTIBIUNTISHNARLUNISH Farm Dashboard

o N o AW N e

SEUUNTIVFBUNISHARNNTINISU Farm SCADA

Tns9a3190935UU MJU Smart Farm and Solutions 1 I¥penuuulassaiisues
On-farm smart control feszuufiuanenaiu Wy seuU Smart Farm dwsuniswaaiials
(Falnm) leiszansiaunsal Arduino LugUnsalmuauszuy Smart valve saufun1saadysyios
$e Lora Tuiluiluvaslug Field server luvmgfiszuu Smart Farm dwduiinlelnslufing
guszgndldaunsal Raspberry Pi 3 {Wuaunsalrupuntinisy uazdsdyayaudng Field Server
Feuiualfiaunszuy On-farm 0T Gateway Liedsedeyalusuiuy Protocol i
19lug Data Center Inglélalasnoulnsiaesuuy PIC ifususzsnanalugiuanud RF 433 MHz
uazdsteyaruszuuaietne 36 veunietuszuuinsdwiiindeud



i On farm smart control

Soil moisture
level

Smart Valve (Wifi)

Temperature & RH
Sensor

On-farm water spray
control

Weather Station:
**Temp, RH, Rain,
Wind speed, daylight

.l Smart irrigation system

| (wifi)

.

&

)

Dedicated Field Server
(Wifi + RF Air-Data)

P

(Wifi)

Smart temperature system

3G On-Farm
10T Gateway
(RF Air-data)

Mobile Farmer
input

}

Cloud Data Center

Cloud Server ’ b
(virtual) |

Cloud Server
(virtual)

Lg—

Cloud Server
{virtual)

wruuanInLLTeNlewassEUUsaRsrAIUANNTIYNSY Nsdsetoyaludiaudtaya

wazn13hY Mobile application elaulastayaniinnisy

Traceability App

Mobile SCADA App

Mobile Alert App

Mobile Accounting
App

E-marketing App
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2. STUUNIIATINEDUIUNAU Farm Traceability

3. SEUUATEAUSIBIUNISNARTUNISY Farm Dashboard

4. STUUATINEBUNSNAAREINISN Farm SCADA
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[ne WEduMans191s8 As.NAwIY adlssuruun

HaN1IANwIUTULTBUN1sUgNAYlUTEUUNTHARLUULAL LagTEUUNYATERases
wanarnldane sels uazils @av) qvs lumed 1 wuih msvgndnlnanuuifirinli
A5 UTIWIU 15,371.50 umsiel wid1viinsugnuuuinensdaaseraiunsnasi
flsle 8,271 vmded usdpslfsulszanauamuiEuusnluszuuinuassaades 884,641 U
dmiunisugneeniugasnakuuinyiliuiany 31,762.00 vneed wigvinisugnuuy
inuasdanieshlildnils 6,738.45 vwisied uideaiinisamuadusnluszuuinuasdanies
1,577,920 U

dmsumsiassandanuuiiluasiuuineassaaseranunsaviiils 722,585.19 um
ol uay 906,252.43 umsied awdiy Taeilalds1elunisindasyuuinunseaases
652,720 v dwfunisuaninlalasiviindanunsaasieilsdmSussuunsuaniuulay uag
SEUUNENTSIRSEY WU 228,055.13 Unsed waz 274,412.87 st auddiu Faaunse
vimlsifistuanssuumskanuuuiy wislldaglunsindessuuinunssaaies 872,720 um
Tuadausn ﬁm%’umiﬂqﬂﬁﬂﬁﬂﬂﬁﬁﬂi 68,323.00 uwisiad Tun1sugnlagseuunIsHARLUULAY
Lwii’ﬁﬁwmiﬂgﬂimaizwLﬂwmﬁf\]a‘%azé‘?ﬁﬁﬁﬂ%’ﬁi’lsf[,umiamé?q 586,445 UmaSausn vl
86,323.00 Umsied Feiiilsifiutuanseuuiiy 18,000 umsel

MnuamsAnuieiuasdiuldin msaspulufadsszuuinuasdandozvesnsugnits
a5 wfin agfenuduedenisasmuluszeren nszagiliiilsfifiuinniuanszuy
NNTNAALUULAN
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M19197 1 MsSeuiisuanldane s1ele vesssuunsugnity

Usznniaiivan ﬁﬂ%lﬂ e R

¢ lun1suan (W1ANU) §N5

T SPUUNINAALUULAY 23,671.50 8,400.00 -15,371.50
JEUULNERTDIRTEY 18,271.50 10,000.00 8,271.00

ABNLURYALIA | FEUUNITHANLUULAY 76,762.00|  45,000.00 -31,762.00
JEUULNEANTOANTL 38,261.55 45,000.00 6,738.45

Yaila EUUNITHANLUULAN 2,068,414.81 | 2,791,000.00 722,585.19
FEUULNEANTOIRTYY 1,884,747.57 | 2,791,000.00 906,252.43

Anlalasluding | szuunsWwanuuULAN 156,424.87 | 384,480.00 228,055.13
JEUUNUATOIILY 110,067.13 | 384,480.00 274,412.87

fFnvily FEUUMTHARLUULAN 229,309.00 | 297,632.00 68,323.00
FTUUNYATOIRIY 211,309.00 | 297,632.00 86,323.00

MBI ANAARITEUUINYATERS Uz MTUTINA 884,641 U, dmTumeniugauna
1,577,920 v, dwsudantia 652,720 v, dmsurinlalasiuing 872,720 v,
wagdmSURnIly 586,445 U
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SzUU Smart farm
dMSUNISWanNWuls
(V19lwprnou)

[ne WsduAans191sy As.luawaA Nnaryauus:Tsm

mawnzUaniminaninulusyuu Smart Farm gaiunsuiamenssusumsinisinuns
WUULUEN (Precision Agricultures) nanafe msvhnsinunswuULiug Esifesh Raase,
2550 wagnsng onwsiiles, 2555) ﬁamsﬁqmsmwmﬁz@Lﬁumﬂ%’ﬂa%’amiwamﬁmmq6']
asmwaLﬁﬁﬂuﬂ%uﬂmﬁmmzaué’m%’umiLﬁ]‘%fgl,auimsuaaﬂﬁul,mﬁu (Low-External Input
Agricultural; LEIA) viensldUadenisndnliiinusz@niamgege finsasiaindeyadade
Tuiyasnsingdan %n%’agaé’ﬂuﬂﬁaﬁu@uﬁhm Tuwasnzugndosfinnuifiosmss tidefio
waraunsnasaIedoyanIEANTING Ui (realtime) AotiladAgydmsunisvissuuinuns
g Fanvasudugideldindutuladuusnuesszuuinuassanioy vise Smart Farming
Ingszuunsinunsnssuwuukiugziunsiiuteayaladesing ﬁﬁma@iamimwﬂqﬂmﬂ
fulmungesq degunsainmaianaBidnuseding (sensors) finszanefndalufiufinedgn
wagyinnsdstoyaing wanuesnuieThmsiafiutuiinedradiussuy wazvhmsdsanana
Toyarelusunsunoufinneiuudsnnesnsueniiufinegn aruisouansnadoyaniy
ueUndladu nasnsuulanadeyadiliangunsainsiatasineg ieatuayunsdnaulalidy
inwasnsdmsunsuimsianisnineinsusedadelundasmsimedgnlaegaismeuag
mmzamﬁ'uamwmnwwwgﬂiummzﬁ?uq Tadunisinzugnengs ey i Jo a1sindiinuns
15a wazuuas Wusu nismvauiadesieg wanillfegautugnuanudonisvesiivaie
dsmalifiAnanuududluduTnanesaunmresanan Tuiufifidanuunnsiafui
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annglimansuazniionnia faunsandanandnfidvinanazaunmlndidesiunaeaiiun
winzdan annsdsiginunsnsusendasunuaituladenisinigdananeig

msmiuhsuaiasy: (Smart Farming)

fo sruunsuimsianisisundefiuiinsUgnuuuiealuffuasdaluifdae
waluladadelnl vuflugiuainssuuinensudud auuanasseninnsyhssusssun
furhiudaniozognsedl vhudaniozaziinsnmaiauazaiuauuiinaminensudeiady
V19N19NEATOE1LIUIALATINBAIINABINITVDINY YIuannITaaLdensneIns a1y
nsldgunsninganinuimassduanutuluiuluuiasulasgosaseuaquitufinudnuasy

'
1 =

mandimans (Mauuaziinew) naenaunudnvaziunnisosiuudassin laggunsalanansa
dedfeyauuuiternglimessnindsrauinmesmunudunanaiiolinneviuasyssiiunad msy
nsPetnlussiuiinismsugnlusiazuuasgesldegegniouasisiug) Tnessuuagi
mslesgiuardsrnanaiietmunyiinahasiUluuiazuasesogausiuduay Sululfi
yhlaesuyuiuussy ndwu wasuvani il 1 wansszuugUnsaingaaadady
TuduuagmuauuTinuasiluiulimngaudniumameugndninavmuiioddlsny

RAAMNTIN Wazn i 2 nsAnsldanuasddundastnilnavaiu

LoRa SX1276
B868MHz /915MHz/-140dBm /3500m
LCCESRD

A7 1 szuvgunsalnsvinaauTulufy
wazAIUANUSINMAMLTUluAuL U LN SRR

10



L

o a gj ¥ L (Y ! t-gll a 2 t-gll a
A 2 msaessldugunsainsirinaanusulufuuazmIuaNUSINMALTUluRY

LUULBUUENDRLULTRSI L ULUAITN I I NANITU

S SnLcuuyre

=

Suo1IN|oS pue wJued jews NfN NN



9JAAWS S:uu MJU Smart Farm and Solutions

aUnsninfdius:uu Smart Farm dHsumsoaawsis (31lwanu)
gunsalnTdnAUsinaeuTuluRuLarAUANN1SIIBEILUUKINE R uTR LU E UL
Smart Farm fivlslégnitannaniaetinddevesminedousily Inewdumsldauatduiiuilas

wazldiangunsalndsianldunsiazmdalalulseina Usznause

1. yagunsalnsrvdiausinannutulufiumels resistive wireless sensor

e o

M 3 YrgUnsalnTIinUSununuUluAuIgTE resistive wireless sensor
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. gUnsniianuduaninsainnutuld 0-100 wWesidus

. Frianudurhannananuasaiia dideuiitarhannwanaiin PVC
o ussnulndalunsin 0-5 Taad

. aansnUiuTRMTIndmivaninAuiuaneeiu

[

. gunsnlu-dedyaausrezlnalinindy 500 wns lnaan 1 Alawns

A

o I

. gunsaldedyanignu 920 MHz wuy FSK, OOK, GFSK wag LORA
. YATITINGINUKAIDINING U399U 6 18 0.33A wilalulupSasaladl

. wuaweITaUNgsvindiSendesu vila 18650

. 2395MUANNITI$ATEIFUNMIVIFAN 1000 mA wssiilunisudn 4.2-6v

. flgunsalgiunanads fuunmeidsesdeyauniinivia CR1220

. sesfugunsaldnifiuteyameusnuiin MICRO SD CARD geaeil 32 Anzlus

- s995uNsieuregUNTAlNIEUBNNILNE SN RS-232 W5eau TTL wHakennsiavinau
2. yagUnIalAuANNTSIIEUWUUSHLLTR

Tulassmsiidenmsmuaunsedilagisnsaiuaunamiiifasadiiuviedadman
lnggunsaiasuAmdsudyaainganyngunsalnsiainUsunaanudulufuig

]

\
N

AN 4 YagunsalmIuANNITINEIRUUEALULR
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o MAUTIAUBANAMWUADY LsIeuUiNuliiAY 1 MPa
o UIAAL 1 Jnuundenly (DN-25)
o WUl TUuRAIRINAD 3-12 Taas wuUNAUMNaTULAADU

[

. guUnsalsu-dedygauszeslnaliningy 500 was lnaan 1 Alawns

T

o I

. gunsaldedyanaigiu 920 MHz wuy FSK, OOK, GFSK wag LORA
.« YAPITINATNULAIDNTINE UI9AU 6 13asl 0.33A vilaluluasadalay
. wusweITauNaNUYindAiSaudenu wila 18650

.+ IMIIAIVANNITYIFITOLTUNITYIFAIN 1000 mA wseiulunisusa 4.2 - 6V

5$‘UUQUﬂiﬂjm’m’?ﬂﬁﬂmm%ﬂuauLLazm‘uﬂﬂJ‘lJ%JJ’]ﬂAﬂ’J’]@J%ﬂ%ﬁULLUULL:J'uET'lE"]JGlIuﬁa
ansnsauszendlintumeluladfinindsnuuasofindiflel filuundsnilussuuldsn vl
inwasnsiluvanidsesediafismonasUssndnduyuiundsn Taessuuduilduus
Tl dduthuinauuulnszuanss DC fesananansaselnihanuadsansad Tnsnsadily
duhldian Tnsszuviazannsnandunuludugunsalineg lussuusdaluiafendsay
uaseniindle eniiivu gunsainlifedliiunme’ Sunedines visawes Wudu vilvsmszuy
anaseglutiag 25,000-30,000 U TneszuuazBuvinsguinfusifinaunn wasvgagu
Tuneuundmszorfindanau vhlwlurfudundsdidsesdmivszuuiisduouusiug
Tunng $u lunwdl 5 wansssuuduhmdinuuaseniindifionisinuas
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Junaumsiun:zdandiwaHnNunuuNLu§

1. %”’umaun'lsm%emﬁuﬁauﬂgn
- adhglanumny 3 fisziueudn 20-30 vy, wazlowlsiery 7 wielonsiu
Mntirhnsladnses sunmnLnieses 75 W 80 15 . vuwaadesliiu
3 Wosidudvesiiufl wielayuwn 10-15 nn./ld
- sositudedgns 15-15-15 (25-30 /%) videtugns 8-24-24 (20-30 nn./L3)

2. dumpumawizdiundn
- Aanwdadeansaiinesuuazinnly 5-10 niu/ANdenug 1 Alansy
- wisunsrugve ndsntniwdnastinaulunssugnae anlaihu 2.5 -3 g,
(Al 6)
- Tobautu vismnduussina 5-7 $u Winnissen wasvhmsthedundiauyas

winzdgn nevimsvanaunaiasiusess Tu 1 Sesaugnasdial seeeseninasiu
30 w.

3. Msguasnw
97¢ 20-25 U
- Wiy 46-0-0 (10 nn/ls) Wusyuumslviduuusess Tnenisvitauvesaunsel

A1 InAANLTEluALarAUANUTIN AR UTUA UL U UKL R wana
Tunni 7
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Wannge o Une

To, Dy

D,
o (F) 100
- Lo
o D, o miufrvonhdivisuua
D, o mradevonbeungs]

D. = 0.87(T.)*®
nrnfmumﬁﬁw@ﬁﬁ*.uuﬂnuﬂﬂu 15wt

Fadh D, = 087(15)**
D, = 1.208 cm
wne
Q*Ty
2= (iw=z)
dahy

L]
(54.2%10%) =+ 2.5 min

'_( 60 cm = 1500 cm

D, = 1.505 cm

wX " 1208 cm
unrBnBnmmildiduuuion; E, = (““ m) * 100

E, =8027%

e A
Luby, e

Al

AN 7 NMsAnalsEanEnmnsliiuuTesamessuuT eI UULINE R luR

dmsumsingUgninalnamau
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a 1

insaanuaisiaiidesiulsauaziuas nensaanunnssuzazldlasunuansiail

A
ilensinuns dauandlunind 8 eLmMazawzﬁm%ﬁﬁ'@é’&ﬁ
97¢ 25-35 U
- NMIATIAUAIIINNUNNTIZUIATILIALAZ LAY
wassay wu sialasUn (neufiaed 10 SL) 10 3845 20 dns
wiagll wu iialasn (reufined 10 SL) 30 3/ 20 Ans wiaa3luduuriy
(wodd) 40 33/1 20 Ans
vuauaadu Wy Weuuaiise (We BY) 60-100 n3u/ah 20 dns vieavuuLaRy,
Tanesum3u 20-30 §3/1h 20 dns
Lsaluludunalvg) wWu TnslWsu @ mseu 20%EC) 60 9 + Wosu 20 n%u/1h
20 399
lsas1ada viu leillulaunlea (@nes 20%EC) 20 §3/11/20 ans
shdn Tty wu n3ufionlau 80 33/4i/20 A3

87¢ 40-50 Ju (szevoeni)

- Te 26-0-0 (10 nn./13) siwszuumisTiihuuusesy

- NMIATIUAINNNUNNTTEUIATBILTALAT LA
wassay wu dialasUn (neuflaed 10 SL) 10 3845 20 dns
wiagll wu iialasn (reufined 10 SL) 30 3/ 20 ans wiaa3luduuriy
(wosd) 40 33/ 20 Ans
vuauEEY Wy [WeuuaTise (e Bt) 60-100 3w/l 20 Ans wieezuLL
fiu, Tauwesumdu 20-30 33/40 20 ans
Lsalulusdunalug) wiu lasinsu (@mwseu 20%EC) 60 7 + Wasu 20 n%uh 20
ans
lsas1ada vy leillulaunlea (@nes 20%EC) 20 §3/151/20 ans
frdn Tty wu n3ufionlau 80 33/4i1/20 A3

19
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97¢ 50-70 U

- MNIATIUAIINNUANTTZUIA VDL TALAT LA
wassay wu ialasUn (neufiaed 10 SL) 10 3845 20 ans
wiagll wu iialasn (reufined 10 SL) 30 3/ 20 ans Wiaa3luduuriy
(wodd) 40 33/1 20 Ans
VuaUEEdY Wy [WeuuaTise (We BY) 60-100 n/n 20 Ans vidpezuLLn
fiu, Tanesum3u 20-30 §3/1h 20 dns
Lsalulusdumalug) wiu lasinsu (@mwseu 20%EC) 60 7 + Wadu 20 n%u/ih 20
ans
lsas1ada vy leilulaunlea (@nes 20%EC) 20 §3/11/20 Ans
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(Gdaneiueendidulonnazgainlies) aswalufis 1 Tu 3 veaiunendin
719879 AITFARDNLIBNAUADNAILUBNUIULANTALANAUATIlana1snendsliuiu
forduszesmnzauigauazaieiian

BUHUANIlUvaNYAINS
maiuigrazaennaaaiunstauaslvin WeAuaeniuyamnae1IUsEau 30 WURLLIAS

wyimsUalnin duaniluussana 2 Wweussihnisdnnen Tunsdlggiouarldnnaiyszunn

4 wou lpeaanile 1 AuazUsesunal 3-4 aan

LIIUATSUNSIRnaNALlTUSEIN 2 AU Ingagvinnsianantdliluge 698z 100 aon

SRVUNTLIINTINDNLI LADNTLANYYN AETUAUIIUNININ LEAADNLASUNUNVDINDNLAILA?

U 1 AU

USunaumandn 500 s 3 aen 1,500 aensauuad fald 3-4 U Yusdiuanunioy

ABNEIY 5-6 UM §n 1-2 U wla 1 um Aenfiflduiagdsiaitunenindmvaes insizdagdu

Jontnludaudle
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Tun1999NLUUSEUY Smart Farm dwsumsudnneniugaanaluasgniiu fuuifn
Tumsdniumsey 3 dau newfunsudtgyiiieanusenu Tun

1. sruulihuasdsluuUasugnuuusnlu

2. syuununtenangaviiulaslgnuuudnluds

3. sruumsliuaiiedatenen

1) szuulhiuaselunuasugnuuudalusd

szuunsliiuarlideluntasign Wuniseenuuussuulaemisdanisanniss
mssailundasgn waenslide TnenmsusuAsunssnt Wumslidriumaviosndlsi
wuvavianes saudumniinslsenuuszuuimen wieuszuudelndaend

sruunsliindunuudlu® Tnefisuseinenuduluiudugunsaiutsaemiuiy
Tupu dedfyanasnuszuulszanana Rasberry Pi wanuwaliuszanauu Cloud server WU
52U 10T device Wilaldnaindoaiimsliimielal szuvazdsdyonunduangniuuasan uas
vhmadandalaih Whdssuumsausunsliilusasiuesnsimen

Fofvasszuulilonuusnlud

1. 1nEAsNIANINSaansEeEannssntn Wasudunslihuuusaludiniuninuus
Yo wavAITUTRsRUAR U IINAdoss Tnaunsaanszezanmsirinanudadng
Undegsmilunandnazldussana 4 13 nanitldsausvana 1.5 $lusdels Imdewios 20 und
Wit Weuwihdunisussudananld 77%

2. inwmsnsaansaauaunslile uagliolussoznadu shlvansroznannslie
Uszanas 4 13 Mnandszanas 1.5 $alus wdawfies 20 wiiwidy Wesuwihiunisusewdanan
19 77%

3. mwmﬂia@mmL?isjﬂumsqmmamﬂﬁ Jouazen Wlwansnsnasanisinlsn waz
Algaelunisshenlse

gunsainsliiuazlanuudnlud® Usznauludoe

gUnsainslviin

1. fainihwun 1,000 303 wiougnassluih

2. fadgwun 500 dns nieugnaselniiy

3. fndTalinth wagfinsoniinuas

4. fmsmevieaendnasses ilesesiuthiesruuinadiunes

5. 1 Solenoid valve dwsumuaumslvavesth dhessuueusesTiiaseduamutiluiu
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aunsainslvide

faintaunn 1,000 Ans nieugnane
Tadgunnn 500 8nT WieNgnaey
Médadathuaziinsosinnuns

ANSIVIDANYVANAYTI WNBTBITULI MIYTEUULINLR

kR e

0
il
il
il Solenoid valve dmiumununisivavesty melmugeiiasyiumialumu
gunsaffanudeyatsuazanuiuludy
1. gunsnifndstoyamuresiasdulslufuay Tannutuluiu felilasaoulnsy
1003 Msznause
1) Hgunsaliwuesinszauvesdy NPK
2) figunselwumesinseduariuluiu
3) anwnsaidense Wi-Fi
2. fiszuvdadeyaninieuiwes (Multi-Sensors) Litednifvasgiuteyauuiladidsniies
(Field Server) tihuluslamaa (MQTT)
3. Svuumugunslsiinass iueFete (Wi-F) Susenwdiady (Web Application)

o Tuwewenndndu (Mobile Application)
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2) szuunuvsenanauudiinUasugnuiuudnluda

lugrgaiou wlaslgnasiiaamgigann Mlisuugasaasydulalad sladns
angamgiiulasugniuiugaanadasnsrutostn Tnessuumsnumuen WWussuuiiidoude
dhituszuumslini TasfindlwitudiornsUadmindrgszuuunuen
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szuunINutenangugiuatlgnuuusaludf Wunisesnuuuszuulaediileds
nsannnsznnsanaufouvesutasgnlneianigluminiou lneiiinszuunisangungi
T dunsvudostndunuentuduuuusalui® Tnefisumesingungiluenna ddyyio
HUsEUUUSELIaKEa Rasberry Pi udiuinaluuszanauu Cloud server museuu 10T device
lolsnaindosinisananmnil szuvazdsdnyanaunduingwinudasgn uazsihnsitiandlylih
Tsrvunseuaunslilandlud WdaivhauasAensulestifioangumaives
wilasugn

UanvassEuUnUnNanangamniulasianuuudnludi

1. InwAsnIanansaLiuseunsUgnaeniugasnald esanansausvannizeinie
1% Y2 o
Foulnduiiadduudanign

2. inwesnIanunsanluAunsiidiuszuusnludifisverlnalaglifeadiuuaslgn
ilviUsendanan

3) szuuliuaunodndenanuuudnlusia

Tuisnsnanneniuganaialy inwasnsdnaglduasanmaeald Incandescence
iedarenenlutisnanasilutisilitiunn inwnsnsdeaduvasgnifioauas Unlviuas
a9 vlidunse vmLammnmﬁmeaaﬂiumawihﬁ%ﬁﬂﬁlﬂumiguLﬂﬁaﬂw%ﬂmﬂsﬁma
520U Smart Farm fiiuntu Wunszuaumseuaunsliuasienasn LED ifletaelunisda
FOADN TTUUAINAIIZANNTAAUAINIUAIINFDINITVDINY InettiunsidaUnnuuTuaues
fifoins wu sxdauanilothety lifuan viensunarsiudiounanualuuds udu

nsvhauresszutlunisliuas Snsvhouuiady 2 wu wuuduiede wasuuy
Fususzuudu srunsdanudiedle NYRTNTERNTANINITAIUANNTYINUYDITEUY
ruvthnaesmuny Tasnseuauiasdanudududmiunenugmandlutiusn dunuasns
Fdusfesendouasainaanvassluiiilofiueugesiunonlilasziu feufiagshnsUsos
Tiunenanusafnnentd ludaeiudu fuiuitefiudisaanansiulderuuiy invasnssndu
PZADIDAELAIEINNINMARA WA

nsluas Tneruszuunsiuasnvasn LED waonliiiiidnvhiulneldvaon LED
Aginsiannsrer 2 wWes lag 1 waen LED aglvsaiianunitevesiatseuy 1 1uns
nsfevaenluiiasiuegiuanuenvesdas Tasunindsniiinisiindineniugauea
wignluntasign invnansazshnsliasausiion 18.00-21.00 u. vewmniu Usam 15 fu
Tnainunsnsfiarsananaugvesasuduman 51”1m’mqm,ﬁwiyuﬂﬁzmm 30 LYURLUAT
inwasnsazvgaliuas mslivasn LED ddddwdanuliinfios 9 3nd anmsaifiumiuennves
Funeniuganald Saisoasmdsliihannisidvasansfiovrunn 20 Jad Tneinuasns
annsavinsmugunisiladalaliihdediesitundesniugy evinsidauazdaliiin
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1nvaen LED laglwiazgnudaddviinssualniiivangaudiunaen LED vuin 9 dnduu
inds euvadlvihaunn 220v Willvuna 12V ifevhnsmuaunslauaz Ualwihanman
LED

nsAuANNTILaINIUsTUUNITAIUANKULERLIWTR szuvasldisugeiinaiusesiy
waadudtaelunisdnduls deyasnwumesizgnadsanniuaslgnaeniugaund Huszuuns
fudwazdstayaannassniunu iledadsluifudiszuugutoua dldamnsamueunisliuas
HusEUUgIUteyafinalnvedegeniuaslusuuuudnlulii nslikasuudnludfgendusi
vosspiuLasiiimuaiuleulylineu Welniimuiisesuvosnanioaninfifmualy szuunis
muaunsliiasagyimadanaonliii LED shuaisdeuuusaluifi lasasshnssensUald

AlaiAuan 21.00 u.

gunsalszuuNsikaiegatananwuudnlulf Usznauludie

gunsain1slvikeesdng

1. Tawlw LED aunn 9 Sad Usznaudne dindu 6 3ad uwazduns 3 Sad

2. M3l vin159718RU Switching uMn 12 volt 9u1a 30A

3. myneieaglndmsulaul agdniunisinmendn wavwenduaeseswmuuias
4. nsmuauvaealniiEIy Switching agvinisaiuaslagly Solid state relay
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gunsaln1sAnAINLazAIUAN N1SILESaINelaeaan LED

1. gunsalindsdoyawuwes sglulasaaulvsuass Wi Wi-Fi Ussnaume
1.1 @uwesinAuainenInaending
1.2 WwuwesinAuainaInvasn LED
2. fiszuudndetoyaifiothludafulussuugiuteyauu Field Server fiu MQTT
3. fsvuumuaunslsiuazderinuaietne Wi-Fi §e Web Application 3o Mobile

Application
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Y a v A A ' o wa
PoRVDITTUU LA NDEAYDABNLUUD M LU
1. mwmﬂsmmiaammﬁﬂumiLsﬁ’wLLanUQﬂ 2819UBY 2 VI LuIsa T
2. INEAINTANNTIAIVANNT IRasuTlele

3. nwesnsanusaandl inihiliasainmalaiamnuanudesnisvesivg kilaguegiu
fyAAA

4) uUn3aln1sAAAINLATAIUANNTSEIENIN NDVI

seuulduiifinnssas (Normalized Difference Vegetation Index — NDVI) ilugilfild
vani amiisatuneniugyaine (live green vegetation) Hegu3ald lagA1 NDVI awnse
UaNIeRuYeINIslaguatnaniugandla nsiiA1ves NDVI innvisetesludauTeuiiey nind
fVﬁ@mﬂﬁuuaaﬁﬁﬂﬁuuazuwﬂ%mwauazasﬁauuaqNH%aanmwmwmuamwﬁmaﬂrumﬂuﬂﬁﬁﬁwuau
Tufivann Weilusnnfuanaifineniugasnmnn wiegeuanysal

NNTANLAINNNTAIATIZULANVDINDNLUYINIFAIBNADS Raspberry Pi NolR 1ag Pi NolR
Hugunsaindn msdafunmmeniugamadmiunisdammen NOVI Tngndesitlsiil Infrared
Filter (IR Filter) vilvindasfianuanusosuraduuasnnudsniiuasfinuesiiu (nvisible
Light) Tugae NIR 18 Fevilifanunsatiluasasyuundas Night Vision 18 Taedandesdl Blue
Filter 3nfusianes Pi NolR Fsfiselewiilunisnsesuassssunflutiduoenll wdeliusiane
Yrsdthidu vhlsgunsalanunsoduuasturag NIR 18 uagvinliuadlugas visible light nanenfiu
wadlutediduresaeniugyaune

N15%11A7 NDVI 948400NLUgJauIA AIRILETU8IauN1TUsENouUme A1v89 NIR hagel VIS
YaInenuIInd MsmwnlaeUnfivzdaddndesans Inevhuifidunwlutisuasssuwd
Wielvilaen VIS warBnddunmuadhugiag NIR winisiien Blue Filter 1n9ae virlsigaauas VIS
naneidugas Blue wavAwaImNIaveInass Pi NolR azvilinisiiudeyauaemeniugaune
Tute NIR Wiovilianunsasunasdunsuoindas A1 NDVI (Chrysanthemum) = (Red - Blue) /
(Red-+BumﬂLﬁuﬁﬂﬁaaﬂmwaﬂmWiauaﬂﬁagaﬁ%ﬁﬂ%uwayniéhwmwzﬁuwnu%aﬁaa

msvheuesszuulunisidanenin NDVI gesneniugaund dnsviauniaidy 2 wuy
wuudsnuieile wazuuudnuiusruudu ssuunsdnudieiie inwasnsauIsaiinis
PUAMTUYRsEUUR UM N sAIuAN Litenadandeslivhnsaenin Taondesazsinis
Tuiinnmuazasludnfivdsszuugudeyas dmunmahnulaessuudaluindesazyihnstuiin
awsusandifvualilussuy
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gunsalnsAnmULazAIUANNISA8ATW NDVI Usenauluiie

1. gunsaln1saenw

NAIENBNINAINBA Raspberry pi Camera SULaS Infrared

Ideal for night-vision photos and video recording

AUAZLOYA 5 mega pixels sensor

Supports 1080p, 720p and 640 x 480p HD video

Supported by Raspbian, Raspberry Pi’s preferred operating system

2. gunsaln1sAanIuLazAIUAN N13EEATW NDVI

« Raspberry pi #W3ausrUUU{URN"S lnednuaud

wva o

Aeadl

i1 CPU 64 bits Quad Core 1.2 GHz

11i9AU37 RAM 911a 1 GB

31 USB 2.0

anunsadiouso Wi-Fi

SyUUUSEIIaNan eI NDVI iiieuandadaiingsawameniugaune

o O O O

szuudndsdoyaiiietludmiulussuugudoyauu Field Server u MQTT

D Eb b

fsruuAuANNIEIEAIN NDVI HuaSane Wi-Fi ang Web Application %138 Mobile

Application
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5) gUnIaiNSANANULAZAIUANNITATIAIULIA

nsauIsEuUnIsnsIadulsalagldlurasaaniugania Tdssvulgyiussfvg
(Al: Artificial Intelligence) iJumsiamunliiadesdnsarunsaiouiuazyiiung wioasna
03fmm3ld (Machine Learning) dsfidumeunsindngadoyalsn addunavesyndeyalsn
wagnslilasatulumsviiunedoyalse Inemadaildaouliedosneufiunesansodouluay
Al 19 Deep Leaning dwmisunisnsaadulse iudanesfiufignasrsduniiioniaious
veuntos Inslassgleuszamiaiion (Artificial Neuron Networks) Susndieuuafnuazimaiia
nMvhuvesssuulasagleyssamlussuuUszanvowysd lnedaesnisinumilou
funguisadUszamideslosiuuszuudszamitanunsaivinans adunafieddiu sens
Usgananaluuru (Parallel Network) sz uuansnsadaaulaldlndidssiuamwd Sasvuu
nsasaadulsalagldluvesmeniugaund 14 Tensor Flow Wulaus3dmsuldaun machine
learning 19y Open source ﬁﬁwuﬂmaglﬁa Tnelsaiiszuvanunsensivaauldsiuiu 3 Tse
Usznausiey

1. Tsaluuks aanidewuaiide (Erwinia chrysanthemi) Tngennsae Buusnazisy
MnvenvaImenUgRInAIifieluanas Ty uariulunanansiy densessziuiady
fthmna

2. lsalugn Aaanidesn (Septoria sp.) Tagennsie Imzlﬂu@mﬁﬁﬁmalwﬁ W
foutrenan Weilunng wiassveglngfnfuawililulndiutuarse dndulusetiuan
UL

3. Tsasady inanides (Puccinia chrysanthemi) ﬁmﬂuﬁ’umyammﬁﬂgﬂmq
mawile Tnsernsie ansadunaldily, ndunen wazfunen lneasnualeveades iy
Aundesiiusnamani vililuwiaduddena

nsvhanuresszuunsndulse nsléndesdenmluresneniugyamna desnisvieu
Wy 2 wuu wuudsnudietie uarwuudsnuiussuudu ssuumsdsnudiedie wnumsns
annsaviinsmuANMsTnuessTUUshunindesruau Wiienadsndedlivinnisdeamile
nsesavaeulsa lnendesasinistuiinnmuasdsludanudsssuugudeya dwsunis
anilagszuudaludd ndesagrinistufinamanunariidivueliluszuuifionsiadulsa
n9lu
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4 a (% 14
gUnIalNISAAMULAZAIUANNITATIRULIA Usenauluioe

gunsaln1saenIw

«  Webcam OKER (880)

 lens: High quality glass

« Focus range:30 mm-infinitive
« Resolution: 10 M Pixels

« Frame rate: 30 fps
 interface: USB

+ Info noise rate: 48 dB

« Focus range: 30 mm-infinitive

L

aunsaln1sinnIaLazAIuAN N13R59adulsA RaanURnl

1.

2.
3.
4.
%39 Mobile Application

Raspberry pi #3auszuuUfuAn1g

« 11 CPU 64 bits Quad Core 1.2 GHz
« uA1u3 RAM 9u1a 1 GB

« #1USB 20

anunsadiouso Wi-Fi

HszuuUszalananIn Liens293ulsA White rust
fisvuuindeoyaiouiludaivlussuugudeyauu Field Server fu MQTT
H52UUAIVANNSINENMLNENTIITULSA HULATEU Wi-Fi fine Web Application
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A39313A
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19Nd159133)

http://www.phkaset.com/articlegroup.asp?gid=2811 “mallansauatasiuwazindn
Angity, lsaiey”

https://sites.google.com/site/kekhwy07414/khxmul-thawpi “n1sUgniazniigia
Snw”

http://farm.onzorn.info/2016/05/blog-post_18.html “Ugneenliivgaiiaselasiou
aziduuay figua wieuuosAnseaeuniy”
https://www.phitsanulokhotnews.com/2014/11/21/60392 “Vjﬁ%ﬂLUipﬁ]JJ’lﬁﬁﬁ/jﬂﬁW
NAUIUSUMIUN

http://kasetnana.blogspot.com/2013/10/blog-post_20.html “n1sugnasntugyasna”
https://www.phitsanulokhotnews.com/2016/03/18/82952 “81nAsounsynuiunen
LURYANIA ABNATILSDY”
https://www.technologychaoban.com/flower-and-decorating-plants/article 23931

“Ugniugyaunrlvieanmennaeniiall sgmnalindies”
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drSunisiagylanta

[ne 91918g9auNM NaJIULU

asAANSliuNuMsIagilaiialutaau
(819899710 AQUADAPT, 31.U.U.)

msIasguvaau

vaiissandanisiieudnednetion 1 was mnduvaiiiliguiiosnanva i
ity uazlseyurnliiave Tushe 1 Alandusio 30 ms1aums (Wszann 60 Alanfu/ls) il
Usuanime wazmnvaiduna 1 dUni udsnnduisudestindtefiovinisdesan
inwmsnsasladenenlusng 50 Alaniu/ls/duan Weilunsainemnssssued et
UsgudadunuanemaUar mndeamadesailunseds Tnensedamuauafivnzauiy
Jaidsatan dwiudeidssUaflegvinslnannguauaisasiamdisiureuteifiotestudng
YoIUMm

misAaidananuwusyamazmsdaaguan
< [ o Ao o v & t% I 1 aY ya
AunmaNuLdasvesgnuanduladendidy duumsanagbiuilaingnuailad
Anlans uaglifindelsn snsnisUdesanUaniiuianlutenufie 2-3 f/m1319uns fow

UasgUanmsudgaussauatialivssana 10-15 wil wislivanuSuaninduiilule wieiees
Uaegliarinwesnlusgietig
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msiamsynuziagidaitia

anuanfladiosnsemsnilusugavedinsiaiuenssssni edstiosianasiing
Futy wagiinsiiethunsidsnar swegnailuniadssssanu 56 Weu Tuthadioud 4
fudeudl 6 fasssdossziinssTadesiimeendialuh egrslissmsiinstetheniing
avads msltormavailugasuanln aaslisng 3% vesiwiings/fu wasasanemslunsd
flgamnfivi wu Tuggvun

fianssumsiagiariiaszuu Smart farm
ﬂ?ﬁLgﬂﬂUaﬂﬁaW’]‘%quﬁﬂ fvuansdesdsdl
- Uandlanthvhsuilanduag 60 U
- AURUILUY 3 AIRDRAITINIAT
- Uaynyffiuil 800 mams
~ szeznaEes 5 ey
- sudusiesuannnisene 100,800 UM
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anudesannisvineendiauluvetsguu e Uataudsuulaggnia 910
goafoulugaru tnwnsnsdinelgymuaianedundu lngaguanunannisuInesngiay uag
fiwvesuenludsfiazanuinuiudedinisfinizans Jadeudniifinasonisadiseandian
Tuvefiude Usnauadutissesdessninggiounazaauuduiisiingaueanunsns 1esn
lugrsnansiuinsasrsazazaueandiaulildlunsunansfiu egrslsinunisduasiziuas
Antuegresifnidesniiumuuatiuaeiind sendiuilaieddliiomeiivarasldluneu
nawdu warlunanfeadu dfiluusnvesggezdwwaidedevalutodu tileangungid
fduaweningiliAnnsnansdsdmalivesdouinaiiulenszeiive inumsnsfiiivad
wuebngIainazdszaudymuaimeludissessaveggniading

Tomsufififioananudssinnisididsundasgionniea inumsnsaisfindessuy
nslvorneluvefifivauesraaviesedune mnuaiiasseosnetuingueimaAuansi
vaidssiiuoglunizniaeendian uarderudssiivaazneld faduiinsusulneil
nsliormadunisifiveendaunasiiunsuanvesiduuu @ih) uwastud (iuve) nsla
omao1ldiadesiitn wieduauiifadetuitinae venanidwisannisavauvesing
ansuaulneanlufluindndae (undsdeyasn dyd niede, 2561)

SYUU Smart Farm dwdunisidesuania Tdeenuuulaefiansanandeuludiedy
Tun"1998NKUUTEUY Smart Farm dwisunmsndnnisugninlelnsluiindlnglé¥anugniu Suwaf
Tumsdniunsey 3 dau newfunsudtgyiiieansnsinissevesuan Tiun

1. szuusisnuanInindenlutelan

2. spuuUmUANNTIYIUTesiLANeIN A

3. 3¥UU Mobile application Wag Field server

1. szuusienuamuwinaaauiuvadal
Usznaudemsiaandail

- gamnfuaranududiivdlueinie

- YEanandely

- Ausay

- JIunauuas

- dgamgiiluth

- deendauazanelui

- Arenudunse-ang
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2. szuuaUANMSHINUZaIduIGiua Y MAfudadan

wtvoanidu 2 ssuudsil

- spuumuguuiuug deadulussuudgldannsonuaunsle/ daduifueinia
Tudldies

- spuumuRuLuUSaluTR ieadulufissuuilildnudesnsendoeniiauazansluth
(Do) adld Mntududueinmaluthazhenlaesaluifauniroondiauasiee

ngldivuatuiazrgariia

miimLﬁ%ﬁaamﬁummuqumgm venturi aeration system
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NSAARAIAIAIUANLATE venturi aeration system

ANYAENISFIMIVANLATN venturi aeration system
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NIARALATOIIRENINDINIA I TAUSLNAUNHY Aeendlaulun waydus

3. szuu Mobile application na: Field server
352UU Mobile application fnuanuugaasaluil

1. Temusignuanimuindonluvevar a andagiu wieulvuenaniug
wuseanidu 3 @
- Auma AeanmiinaeyluteUandianmingasesudnlugualnasiiu
- Awides Aeanminedesluteaniiruidsseradimadunsesioatiue
- A AranmwindenlutaUanfian nuni

2. YumuaunisvhamestiuiueonidluteUan utseenidu 2 ssuudsil
- swuumueuieile (W) deadulufissuuildanmnsonuaumsdaida
Huduermaluthldies
- SPUUAIUANLUUBA UG Lﬁaaﬁulﬂﬁisuuﬁpﬂ%muéfaaﬂiaﬂﬁhaaﬂ%muazma
Tuth (Do) adld nduilufvennaluthagyinulnesaluifiunindoondiau
wienigldsmuaduiensngariny
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MJU Smart Farm Applications
SzUUNS:=ATUSIgIIUNISWAFR
[uwnsu Farm Dashboarc

Ing 9191s8guun Juivu

usnileainauanansamugy dsnuhiulusyerlnaves 10T wdr 151dseansa
thdayarnag wartudduindssnaraduaiowusidne liinaduteyatisssesinaives
ns0n-Ungunsalsineg vty deyaanmuindeunslursuainsuwesnainnany
Uszlan

lagisanunsninguuuuvesnsidssuuasaumaluasdnggsna uusuldidniuseuy
mMsnuns eidunsuimsdanisgsianunsadelnddomaluladasauna Felasunfud
Tun1suimssuesd nslifiAnUszansainuazUsgansuanuidmuneiingd fuims
Tussdnsgsfadesedunisuimsnuiiussuu farumngaufuaninuindeuvededng Lay
HaoemsnensidogesadivlmAnuszlovigegn wWisuldfunumshumsinums Anwmsns
Wisuiaiiowduduimsgsnavesmuies

Tumsdndulavesuimsdu “doyauazansaume” duiduiladoiiddyedisdians
NauulazauauiielfiAnANdITanuingUszasdvesesdns “nsindulavesiuims
TuSosddny i 90% afedeyat1ias 10% 11anANUAAIUEILYARG”

o w

adFessTUUasauna TUseleninonsdnisludiusnge fiddy 3 Usens e
1. afuayumunsevihivionsiavesesdnis

2. atfuayunisdndulalusedusineg Adudulunmsians

3. aduayunaLEunagns ssezenieliiAnauldiuTeuluniegsianie

NUszanSamgEgn
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Faszuvansaumaniunly asiensvaueswnuarvessUluunlunisdnaulaldlugsia

(%
a o

Feazivianuney 3 lassaine dsielull

1. Structured : UlAsJds1y

Dudhwazmsdndulawuunsddnsauazandedoniaaiuazdoyaiiod Inaldndeya

| o

wudn (Yoyaannisiauszdniu) Juedensinduls Wy dndud@edum laeiisigauyen
auAlufiodudeyanisdndula Eeninezthdudrhinfivigvnisdulaiarlinenduasan
Ausmsanunsadedulalagodetayainuiutiuiiied dnsnenileRurinyuseinneiee ves

USIMN98u (Wudu
2. Semi-structured : NJlASIdAS1I

Jumssindulaluiseafidedddngunasiiissunsdi deserdednsaugrandivie suiu
nsldansaume adnldiuguimsseaunansluesans wu nMseeniuslududuasie nsiy an
IUIUNTUINTUAGNAN

3. Unstructured : Tuiilasaasiy

I U a A a dg” [ Y [ o 1 o 1 [

Wunmsdnaulanifedulivesidn Liduenulsedn ladnseunsvinnu lianunsaasna
wuvdtaenianAdgumila waldiansugialunisdndu swdvasaumauisdiu dnifaduy
AUSYNTIeAUEaIeIAng 1w nsdndulaveneianis [Wudu

njukuulassasensinauladengs silinsthansauneunldlinnuvainvany
Town

« 5zUUUTTIRaNaT1891UUIEI1IU (Transaction Processing System: TPS)

. wwaﬁaummﬁamﬁmmi (Management Information System: MIS)

« SyuUdinuenlulia (Office Automation System: OAS)

. syyvaduayunsinaula (Decision Support System: DSS)

. szuUaTAUmMAImMIULUINNITEAUEY (Executive Information Systems: EIS)

. ﬁzUUéL%EJ’rmfy (Expert System: ES)

1AgAA1AUTUNITUSHISINUTUNLABIVDINUSTEUVANSAULNANITUSHISIANS
(Management) Usstannisanaulauazasiinuesansaumanly asoludl
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ANSUNAYDU

MAUHUTEYEeNd Amuadming
N ULAZIUANAYNS
Mususzerdy fsuaming
THUHULAZIVUAYNGTD
TNNUTUADTY 1 UNULAEATUAY
Quan1sujuRau

uluntnuszaniu

Usstan
nsanaula

TaiflAseasna

ORGERGERN

AlAsaasa

= v
lAsaasa

YUAVDITZUU

ANSEUNARLY
EIS MIS DSS OAS

MIS DSS OAS

MIS OAS

TPS OAS

M19197 1 Ms8UTUTisuUNUImMTBITEUUASAUWAion1sAnaUlalueIANTgsAa

aaulunsdindssgndldluaiunisdnnisnisy Yeyanlasuainwuigesdnludi

fofudeyausedrfunfidiuunn Javeudisulafussuvansaunalssanssuuussuiang

57991UUsEI13U (Transaction Processing System: TPS) @anunsainanuszananalilaansauine

fanusahundadulaiienisdanisiisunauy lngldnsiesziagiiluszes (0170 Wou
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lasuna) Wetienensalnaansnenafindulueuianluguuuuindladne lnensuanady
ASEANUIILIUNITHANLUNSY (Farm Dashboard) lagsi3enseuuasaumnaAuseLnniin seuu
ANTHUNALINBN1IIANTS (Management Information System: MIS) assneatemaliil

— P P N v B |00 S+ Basarene™ >
[t
s it . @ afansldiutiih luTsodaudaniinlaiasTlanduuuld¥anlan

Suilitusiu :01-05-2018 Yuifuan : 07-09-2018

s hidonadiew inmn v ldde | dde

(3
e
4
Led

a

3U#1 2 Farm Dashboard vaauUasUgninlalasluiinddansey

91n3Uesi fle Farm Dashboard weaudasgninlelnsluindsanie: ffimsihdeya
flssuananthidususzananamneada aziuldindnisagiusndeyadusedan Taou
fitlidoadiduiuundnlumandninlelasluind Seldun msldduasds Tasanzdoya
agUnsliie fisvuuagyhmsiuanen EC (Electric Conductivity) fuuSsnaniiild asvioundu
Wusunuioduidiuiinumsnslaiui lnefinwasnsaninsaidentdaananiidesnsglénuai
ADINNT

Taeidunninemguifindheuninesiingaderuduia (Critical Success Factors;
CsP) wndaglumsasuifudeyauiinunsns Ssmsdnduanulussansuiley axfiunimes
wmnevaneiifidifeaies wazdosmuatlidulusmuaudesnis udazdunnneslaifd
fpsmuauliidulusgragniemndents edulalsinesdnsazdniunuselulduas
Uszauaudse L'%EJmLWﬂLma%ﬂfjuﬁfjw winimesMingarea a3 (Critical Success Factors;
csF) Adlunsdivoamsiansshiudowtu dafefifuainndenissdntuifodunuiiues
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ueninilonnd Tuewantsdivinadeyasiuudoyaumaa o wiowitng Ky
TunsuansHaluy Farm Dashboard 919agliannsathdeyafithnliuszlovildegaiiome
mafiulagmsiaueteyaliuFosine uinsAuetssdanuieeninandeyaiiivagauoly
sonulinududesiliieias

Faldiin1sdnviguiuunsUsEInaRaLUUAGaeya (Data Warehousing) uayiiaue
Toyaifioldvnglumsindulalunuuiideaiiuliluadstoya (Data Warehouse) vide amadaya
(Data Mart) flianunsainfatoyafideanislunds doya viemanndeya Wethuinneilae
Hiedosilofeluil

1. ‘L%’m‘%'mﬁaiumﬁmmzﬁ%’aga (Data Analysis) 4@ mining tool f139 LiadwM
JULUUANNY (patterns) fifaans

2. Mfszuudaaioy (Intelligent system) fines ileatfuayumsuam umnevestoya

(data interpretations)

watildannisnszyidredy agldteyatililunsatuayunisdndula wazosdamd
ponun Betuazgnadludedldlneniauasinums visualization tools uanaIntusadAILg
Hlsnazgnifuliuauiuesesdnsuasianldsmiuaiesdioatuayusie Haiioudtam
fiAntuivasing

AaJdaya (Data Warehouse)

miﬂivmawaLﬁaaﬁ’umaﬁﬁﬁsmsu (Transactional processing) gnuuldluszuu
UfiRausnee (operational systems) (TPS) Gwiiliieadnsiauanansafiagdiiunisii
§INTINANE saummswmemumﬂmsuaﬂuﬁsmuuq 16 Foyasie azuusoenidungy
wane flassadaduuuunugidudu (hierarchical structure) wazgnalunisruAgudnans
sundnves TPS asgninulsléffuauszsdelidoyaiiang fuagvildogiesniuas
HUsgansna dwanlunuatuayulviiu transaction processing 138031 N15UTENIANALUT
A1 (analytical processing) Lﬁ'aﬁwmﬁmmzﬁsﬁauﬂaﬁﬁ’miwLawl”iLLé"s

Analytical processing unsilisaniliu business intelligence %Qimﬁﬁmiﬁﬂmﬁaﬁamﬂa
(data mining), s¥uvatiuayulun1sinaula (decision support systems, DSS), querying Wa
MIIATIzREuY Wl 3ie iy

wafildannsinseidneiy asdumsaumadanagnédoulsiiugivimiilunsg
andula Swihlvindnedstoyans mmwaua’tuammium subject-oriented 7 ﬂamﬂamwai‘m
ansaidslusuiiheden s lUldlunsuszananaiieiingies (1Wu data mining, decision

support, querying, Wag other applications)
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Uszlevilvasndsdoyana :

1. arwannsalumadilideyaldenenni imedoyaiamnnsogiidies fu

2. anwasatunisdilideyavesldvitldegesinsuasuaes Wum1e Web
browsers wazn1sindulahlénity dwalvianuldivssulunmsudstusnniy

AMANYULVIIARITRYA :

1. Organization Yoyagniauvaduidonasiiansaumanannsaunldaduayy
Tumsdnaulawindy

2. Consistency %’a%a’lu different operational databases 8199n93U53 (code)
wanenaiu widmsulu data warehouse U duagsdpsgnsiuTiludnuae vivelusuwuufeiy
AABALIAN

3. Time variant fegaazgniiusalivatsy U dafuiudeansoiuldlunmsyiue
wualunswennsal uagn1siUSeudieusneg naenszeznafidaiu

4. Non-volatile feyaazsadlsign update (livhasiasuuvasudly) ndsnfuidily
Tu warehouse u&"

5. Relational Tun1sU)jUsuas data warehouse a¢ldlassasnauuy Relational
Structure

6. Client/server ldandnenssunuu Client/server

7. Web-based fayaves data warehouse lutlaqtiutiasgnasnuuulsi efficient
computing environment wioldlu web-based application #149)

8. Integration YeyainNuAIBLMERITILIIiUld

9. Real Time Asvilndunuu Real Time

Business Intelligence

I
EIS, n
M Reporting |
! L
||1 ; Web
d n Browser
| ]
e t
-
a
r
a

5UM 3 damshanuresteyanagnsiiinUsesnanan @ saume
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uenwAieani Tuswanazivinadoyaduiuteyaumma o 13esuwing et
TunsuanINalLuy Farm Dashboard mﬁms"bjmaJ'1saﬁﬁagaﬁﬁuﬂ%’ﬂsdwu‘lﬁaEJ"NLﬁmwa
Faldtinsdmhguiuunisuszananauuuadetoya (Data Warehousing) waziiauateyaiile
Telunsdndulaluuuu OLAP (Online Analytical Processing) iieiduadasiionisvonsinas
Uszinymileflddansiudeyaniiulilugudeyaumnasnnsetadefivannmans asdeliild
MNTIATIZRANULLANGAYBIAYAIY9) JF (Multidimensional Data)

East 50 | 40 | 90 | 20
West 60 | 70 |120 | 10
s 2% feaths e

200
Nuts Screws Bolls Washers

Nuts Screws Bolts Washers 2001

JUN 4 fMegrevesnmsinieudeyaluguuuuved Multidimensional Data
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MRIIINIUNNSUTEINARABWSENTayawd ) aunsathdeyantasuatnutvsuunly

a

Weednaulalunays Gaswmiula feiiegsmelull

File View Tools Help

Opened v B3 [A & G2

JPivot

(o)[=i[2y BE X

Measures
crop weekrec.weektime dayrec AB wateramount ® Water_Amount
@/ crops (ail weektimes (D dayrecs (Janass  (Janl wateramounts 12,200
15/5/2018 (JAll weektimes (Al dayrecs (Janass (ANl wateramounts 4,700
0 (Al wateramounts 200
1282.05 (“Jall wateramounts 1,400
1923.08 (-Jall wateramounts 1,300
2051.28 (Ja|l wateramounts 1,800
1 (Jall dayrecs (Al ABs (ANl wateramounts 700
2 (Jan dayrecs (Jan ags (Al wateramounts 700
3 (Jail dayrecs (A ABs  (JAll wateramounts 700
4 (Uail dayrecs (A ABs (ANl wateramounts 700
5 (Jail dayrecs (A ABs (Al wateramounts 700
6 ()il dayrecs ()a ABs  (JAll wateramounts 700
7 (Jail dayrecs ()a ABs (Al wateramounts 500
6/7/2018 ()l weektimes  (“Jall dayrecs (Ja ABs  (“JAll wateramounts 5,000
0 (Jall wateramounts 0
11538.46 (“JAll wateramounts 5,000
1 (Al dayrecs (A ABs  (JAll wateramounts 1,500
2 (i dayrecs (Jan aBs (Al wateramounts 1,000
3 (Jail dayrecs (A ABs (Al wateramounts 1,000
4 (an dayrecs (Jan aBs (Al wateramounts 1,500
5 (Jail dayrecs (-)a ABs  (JAll wateramounts 0
6/8/2018 (-Jall weektimes  (-Jall dayrecs ()al ABs  (JAll wateramounts 2,500

JUN 5 Miuansteyaladunisuinluniiudnlalaslulinduuu Multidimensional Data

Mndegteu llunsuansloyausunaunislduuas Jevemhsudnlalastuing lne
wansienduiifiiotslunsindula lnedmsuinunsnsidaudennglun1snuaunswan

aa v £

anunsalddmiuiliouiieutadenisudanions duldnaifveyadounddlunateg U
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§sN193059: (Business Intelligence)

1NToyaUIHINUNIAIANIINTTNYATTLANTUH WU BT SR ludANvun 1Ay

[ a

Joyanunliannsvihauazgniiveglugiudeyasie adveyaazivendayamariuinsiuiu
TuuIN1eNIN99 Y0an15UsEYNA lYaNN1991ugIA83a38e (Business Intelligence) wiie
Heligldlusdnsdndulaniegsiauasnagnslanvy 11vinsieau nsvinune wdasou uas/

3o Unaushudagunineneg e

Data Mining

Raw Data Business
and Intelligence Tools
Pointof |8 Insight Results
Sale
— (I
Graph
5 > - xs\ﬁv \~ s
R°
Alert
can |E \
Center | &
?
Query

s

JUN 6 M3runvesrnLilunudeyadmiussiadaaios
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Tngvdnnsfiddguesnisideyaundszananaliiiafunsiansiiudeniesly
auAAlARBVANN1IAUNUBIAAINIWAEANTAUWA (Information and Knowledge Discovery)
uaANAIINNTatuanunsinduls luguuesweas “nmsaunu (discovery)” MungALdn fod
Fumuudn Fadwaiululd dnsvaivayulunisingula e faunsues Information and
Knowledge Discovery Busnaausians® a.a. 1960 nieufumadasiie fldrusndeya

LY

Fafuffe n1svivTindeyasuuiiugiudies) uwasdunoumaiunie lalaelddeyangumile
&

Aviulilusin nseszikuuiseunlavsnseaniduiniaiionalssi

Evalulhon

L \,-
= \.Wﬂﬂ%"‘"‘“ ,

| Selection | Transformed |

[ Interpretati Knowledge

-»>

Data

A Prcproccsscd
. ' Data

premsam

JUN 7 dviutuveimsUszinanauaz s ideya
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nuIAIWAGYAIIHIBIYaYa (Data Mining)

willeadeya (Data Mining) fiB NTUIUNTAUMIANTAUNANWGININALAABDIANT
lugudeyavuinluey Adsloya visenaindaya lneANa1N15024 Data mining Usenause
1) annsaviunglullilazngAnssuee) lnesnluds

v

2) AUNUFULUUAN9Y (unknown patterns) MU Lagdmlud

DataiHing Proeas
i@ +~E.r:—a_‘?

_.? ™ Report
Data sources Collect, clean, RENNNE . ¥ o Ty L S o e Take action
Databases, flat files, and store Analyst reviews W based on findings
newswire feeds, —_— output
and others maching learnings tits, and others

Interpret results

Revise/refine
queries
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MJU Smart Farm Applications
S:UURSIFOUNISWAnKUIWISY
-arm SCADA

 Ing 91918 uun Juivu

SCADA tugouna1nAin Supervisory Control And Data Acquisition tUusguu
ATIRARULAYIATIEIURYakUY Real-time TdlunsnsiaaeuanugnanauisnIuAunsvinu
yesszuumUALlugAaMNTIN LAz MmN TINAeY WU usmilnsauuaudeans MsUszn
nstintide sunas nsdamsdnundeay Qmammsmmsmﬁwfwﬂuuazﬁ"’]szj PMEANNTTY
wil geavnssuUsznausasus nsuuds nszuaunisiaedesiulssliii Judu feganis
997 1u 14 SCADA amsaoutoyanisilvavomeavariifistuluiovuds andmsadu
ward @yt wisulininaunsiu lnesdadayaddiunalsvesssuu SCADA 1Judu
UeNINTIL SCADA maﬁmﬁwﬁ'ﬁﬂmmuazﬂizmama%’agaﬁlé’mﬂm%ﬂLn%m"m Wiy PLC,

[ s

Controller, DCS, RTU heuaneiayaniaviinge viodsdya1ainiunuansawisanenany 1 win

e q

a 4 a a o Y o a\ 6 g.jl < v

gaungiivesgunsalaiuiiia livihnsUngunsaitiu 1Wusiu

Ingdssuru PLC w3aController Nfinsiaag 1191l SCADA @unsaiiusiusandayale
nszuumvauiaualilugiuteys welininanunselusunsudus awnsadluldauls
SCADA tudniufidluanumuauiadnuagivgifosnisuanina wanideudeya vseniuau
STUUANS 2INEUNANN LHBNNTYINUIBITEUUTIMNFUT S L Naawiunmsidldegstniay

= < 1 6 1 4:1' a dg” v A dl'

LazllANNTINLT DR NITRIA19Y) MARTY SeuU SCADA Tullagtulinnuanunsalunisdedans
AuAY wazUszdanatayadn 1/O vesaunsal 1w PLC, DCS, RTU 1 fesgauiiiuniiouay
/0 & wagldsunisimunldianuannsasesiuanudenisivig vesldauegissieiio

126RI2E
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HuiBnsiesinfuasmuandeyaangunsaliignasuauviegnasiaaeveg Tasfiteya
filszgndsluliiszuy Telemetry 50U DAQ (Data acquisition) {unsifiusiusis s
Toyadtlunuifennaeing1mans LarnAaeuUNANIMNTINBRUN LAy UsEAVTNa
Wunouinmed Tnsflnnuuandnainauszuuaesiane Mgl Hardware filawiile
ATIRIVAYYIUNNNMENNINTINGIAERS 917U gaunil ANudueInA Mg dnsinisiva
Judu wlaadngszuuaeuiunesiduguwuuludnvusdygramdiih Wigssuunouiiames
s Software UszgndifiianinunmdnuuzvesmAfonaaostiug ludnvaziaai (Real
Time) Felusdninlfiduszuuianziazasasumuussianan lansaldausuivaise
uld Fadsdneniigann nidearwansavesneiunesduyaralutiagtu Usznauiy
msldauilietuves Software sruvUfoinisludnuneAduiulaivions iin vhlvimsussend
dothaonfiamesidlusudu Data Acquisition Glimundululdogndlsigeetn uaglia
Adesfuininemans dnidemeass uazdmns Weunszuunudsna1ilfesin Hardware
LAY Software UMY Data Acquisition lidonmnInevanaegtan wazanusaldauy
Suiulalagdulvg vilisassuuleesuiineilidas waslivssdnSualunismudseina
Wamalulaglafninesdusenauvesseuy SCADA

. yheAnsauavUjuRnisvedliseiuuy

. vhemuaNszezlng

. vihehnsiaszezlng

wicpeuANszeLing wirtAnAessLLing

wirtinseuszUfiAng

Vv ~
ol FsrAuuL

SUN 1 99AUT¥NOUVDITEULANTIAN
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dldanunsansiadeuiaraIvaunsruIunskannelulssnugnamrnssuduszezns
Inalé nemiheAasenazufiRnsvesltszdvuuiueiestiouftimsveslidmiunmaaey
LAZAIUAN NIUIUMIHARITeNdefUMNeAmUANsEeYing mirsmuauszarlnafasety
mhefnseszerlnalagnisdeasteyauuufineannsszuuiniotisauunan wazmiiefnse
szozlnafuedesfiodousefunssuiunisudn Ussneude wihesuduaia wasdsdmaio
vesdygramiineundonuazdygruinninoa SCADA wnzaufuusselud

.« MIATIIEBY

- NSAUTIVTINTOLAVRINTLUIUNINER

¢ AMTUSMITIEUUMIUA

voengulssugmamnIsmuIalvy Uinansruaunsanasouaguiuiinile vie
T,iwuqmamﬂiimﬁﬂizmuﬂ'ﬁwamﬁaizam&”’qmzé’fmﬂizmEJ%U%Lamﬁuﬁﬂﬁwam JATEUY
as13ayUlnAsineg sULuLYesanimileg 2 wuuiidey leun

+ Point-to-Point Configuration (Wexsieangareqn)

» Point-to-Multipoint Configuration (L%amiammmlﬂé’mmaﬁ;m)

drulsznaundifiruaas SCADA idadaldd

1. Field Instrumentation

Juniedloviosuwesidouretuiniesinsuiogunsaifignaueumiegnasiaaey
QUﬂiaj%LiJ?ilsJu Physical Parameter v Fluid Flow, Velocity, Fluid Level 1y Electrical
Signal Wy Voltage w38 Current dsanansasurwanislalag Remote Station Equipment
nadnsTlsDulder Analog Lag Digital

2. Remote Station

\Huduivinsmusateyanniaiesinsviegunsal uazddludsaugnansszuu SCADA
Fao193¢48u Remote Terminal Unit (RTU) %38 Programmable Logic Controller (PLC) Ala
RTU fie gunsalldlunisnsindudyayiniann Field Sensor wandsdysyaiteyalvt Controller
AuAN gUnsal Remote Station wuwdu 2 Uszinnfe

- Single Board : input uaz output U Fixed Number aziisnagn waldanunse

5095UNTVEBVRITTUUATMIle

« Modular Board : @111505945UN159818 Remote Station 16 LATIAIABUTIUN
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3. Commmunication Network

Li‘Jum5&3%’@@@%aaﬁzijamuﬁuﬁﬂﬂé’aamuﬁwﬁq TAgNIURINASIUNISANAD

A a

doa13 1wu aneada AduINe

)

4. Central Monitoring Station (CMS)

Juaugnanawesszuy SCADA Tnesudayaunuszaianauasinn1suaninszuiunis
VUNULI98ADNAILADS UTLNBaUAIY FaNALIT Wara1saALIS FaufulsasnodrineIuluy
Multitasking ¥easioluil

. ﬁaa'ﬁ%’aa&aﬁ’uqﬂmaﬁ%’uda Heyoyod

. wansefislduurenn

- utuiindeyaszezeniuuniienud

. ATIRERUAYIUFDULAZLAAIF QLRI

. AuA INUTUiin waznsAIUAN

. finssIenuRan1sUfURNUUUIRN M

. mau%usﬁ’agaﬁﬂawhuuﬂuﬁmﬁ

anuEiAYUeITEUY SCADA 7If1991NI8UUAIUANMIEITEUUABNTINDIDU Ao YUY
SCADA flgunsaluanensngnatunuagegludunisinislnaangudnalsssuunauiaine s

Adans Inenisddyganiuauazgnawiudeduduiinais Wy Aiuing Microwave %3e
JrUUHoE TN J1udeyavedanion

5. Realtime Database Servers

\Wuszuupudeyaiilddnnisuaziivaivesnszuiuns a nardagduluvuslag
A1 Realtime aziasuudadlumuaninyesnszuiunismlasuudasluniuna Aves
NI¥UIUNNTILYNATIAIU (Monitor & Scan) Ing RTU (Remote Termination Unit) mﬂﬁ?usﬁ’azﬂa
M1 Realtime 9zgnUszanatsuansnauy MMI (Man-Machine Interface) Litellatdeisines
SF9ANIMYDINTHUILNIT 04 Tauziiug A Realtime 909 A1azgn Update lélaliAunng 2 Junil

152



2JAAIS Ss:uu MJU Smart Farm and Solutions

6. Historical Database Servers
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