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Abstract

Thothongdaeng Operation and Maintenance Project (TTD) is an irrigation project under Royal
irrigation Department (RID) founded for allocating water through the canals to agriculture land approximately
550,000 rai which is largest irrigated area in Thailand. Recently, irrigation water is manually conveyed by
controlling individual gates which use a lot of TTD staffs that frequently causes a complexity in water
transportation during flood and drought crisis. Therefore, this research focuses on the development of
agricultural tool by applying automation technology and internet of things that capable of transmitting real-

time data from fields to user in monitoring, analyzing and reporting related data thru 4G signal automatically.

A Development of Technology for Improved Water management in Irrigation Projects has utilized
three main parts of agricultural technology. First, the gate controlling is installed for automatic water control
operation via website at “Thothongdaeng” gate and “Kamnanarh” gate that are primarily gate for water
contribution to each sector. Second, Water level observing technology are developed in eight stations for
monitoring water level in TTD canal which can receive data in 5 minutes time interval. Lastly, Soil moisture
instruments are developed for obtaining soil moisture, temperature and soil conductivity data in every three
hours. Those three technology instruments which are installed in research field as stated can provide real-
time data to user through computer desktop which now already installed at TTD also both of website and

mobile application.

A Development of Technology is calibrated to evaluate the performance of precision measurement.
The calibration result of water level instrument by comparing data observed from staff gauge and sensor is
above 80 percent precisely. The gate operation by setting gate opening according to user requested is also
tested. The error of wire rope distance between the user command and the actual is measured to be
0.9 cm at the maximum. The soil type is examined with field capacity in 20 zones following water use sector
for soil moisture instruments calibration. The calibration result is satisfied that the precision of soil moisture
instrument is more than 80% accuracy by comparing soil content calculated from laboratory and sensor

field data.

The performance evaluation of agricultural technology tool applied in TTD irrigation project level
has achieved goal of research project. The output of technology development can automatically send
reliable real-time data such as gate operation status, water level in canal and soil moisture also integrate
with decision support system to recommend suitable water operation plan in reducing water allocation loss

by 15%.
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o o o 1 1

Temperature 11-Battery voltage [12-External voltage -Ch0O one day one hour |
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= S B - Y S—
@ 0.3125 -1.234375
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‘Save Formula2 Coefficients
‘auto enable/disable interval 1

JAPN (4G) intermnet
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‘Senslink cloud communication
[server / Client mode [ Server ® Client |
(Server mode
e = 3|
145 e T8 e st Jfoos 0
(Client mode
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A4 Configuration Tool
AnaSystem
Login Device settings Coefficient settings Channel values | Update firmware

@ Device Status

46 status/signal not registered/not detectable

4G auto assigned IP 00.00.00.00

NB-IoT /sigH LTE, NB1/-61dBm

NB-IoT auto assigned IP 10.128.00.166 [Connected]

LoRa status Disconnection

Computer time 2019.09.25 15:56:27

Device time(UTC/Local time) 2019.09.25 08:56:28 uTc Local time

General Parameter Settings

i Parameter Il Current value ]
[System
[Record interval 5 min v
[Sleeping interval (times Recording interval) 1 V.
[SAI auto send interval (second) 40 sec ¥,
[High speed communication module No module b4
[Low speed communication module NB-loT v
[Power saving mode I * Enable Disable l(b)
lRs-232 " Enable_* Disable _
|ADC ® Enable  Disable
[DI status change record Enable * Disable
[DI input power on DI O DIt
[Bat. LVD threshold (V) 15
|Bat. LVD reboot difference (V) 0.5
[Alert threshold Enable 0
———— S

Mobile auto enable/disable interval 1
[APN (4G) internet
(APN (NB-IoT) ciot
PLMN (NB-IoT) 52004
[SIM account mobile
[SIM password mobile
[SIM authentication none v
[Senslink cloud communication |

rver / Client mode Il Server ® Client |
[Server mode |
[Wired LAN Tcp listen port 10000 v
[46 module TCP listen port 666 v
[Client mode
Priority connection LAN * Mobile

link server IP 211.21.191.26

[Senslink port 10000
[External device settings
(COM1)RS-485_1 baudrate (bps) 9600 v
(COM1)RS-485_1 Parity-Data-Stop bit N-8-1 v
|(COM2)Rs-485_2 baudrate (bps) 9600 v
(COM2)RS-485_2 Parity-Data-Stop bit N-8-1 b4
(COM3)RS-232 baudrate (bps) 115200 v
(COM3)RS-232 Parity-Data-Stop bit N-8-1 v
Wake-up elapsed time (sec) 30 sec v
[External device response time out (sec) 3 sec v

@ l Save General Parameter Settings |

Reset Parameter File

[ e e e e || | O

U7 4-17 113 Enable nuamsviauiuuussndanasnuaumvilousy
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v
o o

nan1sanfsanniinseauinusenaulualenu 2 @undn fs 1) NuRnfdAsIAs19@n 2) 9u

AnRIUNTAITASEAULLUUER LR J518aztdunnatl

q
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ol
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o
o
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v
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v
@ °

3) 91U Calibrate Wuwasinsesutn HD320 lagvinnsinssezainiduwesluditunans

v v
° o

Wiernunga 0 Wifuduges Tneran1sindan1ilinsedutng 8 alduanadsgui 4-22

v
Y
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WL 1(16.499392, 99.537321) WL 2 (16.496312, 99.546551)

WL 3 (16.504611, 99.648528)

WL 5 (16.496237, 99.516125)

v A

NAAN 7 (16.5973083,99.6360599) ffindl 8 (16.5615824,99.6300349)

JUN 4-22 wamsfindsannilinseduding 8 9a
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Susuusnimunszeslauuresuszg Uil 0 wufiins niousts Set Zero uazrfmuagadredsdmiunisinssey
Wauulsegudsdnimsg Mark JaisusiuuuaInadewes Linear Potentiometer sissnmunszozilnuuyessse
UM 10 wufilas shnns Mark IauuaInadsyes Linear Potentiometer isnusia 10 wufams uagshnsinsses
waztufinsanmAaIAARBUTENINIgAE B AL AULAINER BT Linear Potentiometer fifusia 10 wufiuns
wa“qmnﬁ?uﬁmumwsL%mumaww@iﬂé‘ﬂ 10 wufwns uazviinsinszezuasduiinnanunanAdousT g
908198 3uazaAUUMINAR Y8 Linear Potentiometer Aisuvtiadaun qaviefouinszezilaviulszgiiay 10

q q

WUALAT Wartuiinug uiassezitauiulsegiseau 200 wuRllmg

& 5
U7 4-23 myTawanas Calibrate WwuwesinseauUsegu

JURBULALITNTTANANE calibrate wulas TnsEaul o N15auAInlAa399Tn Staff

gauge kawihnsUufinua warnisiSeufisuAinlanuigueesinseauinlutiwanieniu lnsnan1snsain

seuth 8 9a 1dun 907l 1 ABa MC N31.4+900 907l 2 ARBY MC N11.6+236 907l 3 AABY MC N1.23+800 97l 4

a

Aaay MC nU.0+000 ﬁ;@]ﬁ 5 AaP3 MC NY.2+436.5 A 6 ARBY 1L-MC nu.17+800 ﬁ;mﬁ 7 ey 2L-MC nu.16+500

v '
° e~

uaznfl 8 ARDY 1R-2L-MC n11.1+500 WU seAU19Afl 1 ARBa MC N11.4+900 Hv1eseduiinais 0.46-2.15 Lums

9

FEAUUNIINGWDS 0.46-2.14 1nT lnuinas19geanagf 0.01 Luns HAR1AEA -0.01 WnT d1useaunged 2

q k1l q

AABY MC N3.6+236 §91938AU11A3 0.45-0.78 AT SEAUNNNGWRT 0.46-0.76 luns Inuinasiegeanagd

0.03 LA KaF9EA -0.01 LIRS S2AULIAT 3 AABY MC NY.23+800 d5¥au1aTe 0.45-1.7 AT S8AULIN

v
v o

WwUes 0.46-1.7 AT TNasi1eengna -0.01 A5 58AUUIAN 4 AaBs MC Nu.0+000 H58AU1aTe 2.7-2.86 Luns

TEAUUIANBULDT 2.69-2.87 WinT Nas19gIanaLR 0.01 AT HARWER -0.01 1Uns

v '
o o P

YU 5EAULIAN 5 AaBd MC NY.2+436.5 H5¢AULN959 1.09-1.86 LUAS SLAULINNLYULDS

q

2.69-2.87 W3 finamsgegnogd 0.01 1WA Wasawan 0.01 WA AeaNsEAUtgATl 6 AABS 1L-MC nY.17+800 &

v
°

SeAUNIA39 1.14-1.29 1ns seduinNeuees 1.11-1.29 was dnafgegaegi 0.03 was nadwga -0.01
AT SEAUNNRAT 7 Aaed 2L-MC NY.16+500 ¥AUL1a34 0.67-0.94 AT SeAUd1aNeuLes 0.68-0.93 wins Lag

inasin9ggaegil 0.01 WAT NaR19RNEA -0.01 1UAT SEAUNINYAT 8 AABY 1R-2L-MC N.1+500 S¥AUNIATS
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Namimaﬁmsﬁuﬁﬂﬁmﬁ 1 AABY MC NY.4+900 Namimﬂﬁmzﬁufﬂﬁqﬂﬁ 2 AAB9 MC nu.6+236
SERUTNT3e wé‘fm?'lmn v (o) sERUnes | szeudhannewees i ()
(tun9) U3 (UN3) (Luns) (ums)
0.46 0.46 0 0.45 0.46 -0.01
0.48 0.48 0 0.58 0.55 0.03
0.5 0.51 -0.01 0.66 0.63 0.03
0.51 0.52 -0.01 0.7 0.69 0.01
0.53 0.54 -0.01 0.77 0.76 0.01
0.55 0.54 0.01 0.78 0.76 0.02
0.56 0.56 0
0.57 0.58 -0.01 KaNMIN3I9TAsEAULNTRAT 3 AABY MC NY.23+800
0.59 0.59 0 seeUTase syduthanwues NARIa
0.61 0.62 -0.01 (uns) (tuns) (tuns)
0.62 0.63 -0.01 0.45 0.46 -0.01
1.85 1.86 -0.01 1.7 1.7 0
2.15 2.14 0.01
191971 4-5 waMINTIVIATEAUTIARDY MC 9971 4 n21.0+000 9071 5 N11.2+436.5 uazARed 1L-MC 97l 6 Nu.7+800
Nammﬂﬁm:ﬁuﬁﬁﬁqﬂﬁ 5 Aaag MC nu.2+436.5 wammnai’msﬁufﬂﬁqﬂﬁ 4 Aaag MC n¥.0+000
SEUTT3 spduthenn NaF9 sEfUthess | seduthanneueed Nasig
(tuas) LWULRDS (A3) (was) (was) (was) (was)
1.09 1.1 -0.01 2.7 2.69 0.01
1.56 1.57 -0.01 2.83 2.84 -0.01
1.57 1.57 0 2.86 2.87 -0.01
1.58 1.57 0.01
1.59 1.6 -0.01 wammna%’mzﬁuﬁqﬁqﬂﬁ 6 AABY 1L-MC ny.
1.63 1.62 0.01 17+800
1.65 1.65 0 sERuteie sedutiann .
1.66 1.66 0 (uns) ULRS (WAT) Haens (ain3)
1.69 1.67 0.02 1.14 1.11 0.03
1.71 1.72 -0.01 1.23 1.24 -0.01
1.73 1.72 0.01 1.24 1.25 -0.01
1.75 1.74 0.01 1.29 1.29 0
1.76 1.73 0.03
1.77 1.74 0.03
1.79 1.8 -0.01
1.83 1.79 0.04
1.86 1.85 0.01
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4

NANTIATIVINTEAUUNNAN 7 AGDY 2L-MC L. NANTINTIVINTEAUUINYAN 8 AGBY 1R-2L-MC nal.
16+500 1+500
STAUUIDIN | STAUUIINTUDS , FEAVUIDT FTAVUIDIN .
Nan1e (LUA3) . WaR1e (LUA3)
(um3) (uns) (Luns) WWULYas (lWAT)
0.67 0.68 -0.01 0.51 0.51 0
0.8 0.81 -0.01 0.63 0.64 -0.01
0.84 0.85 -0.01 2.21 2.26 -0.05
0.85 0.85 0 2.46 2.5 -0.04
0.87 0.88 -0.01
0.9 0.91 -0.01
0.94 0.93 0.01
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Solar Charge Controller RS-485 Module Soil Moisture/Temperature
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3 Solar Charge Controller (PWM)
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4 Node MCU (ESP8266)
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6 Relay Module (5V 1-Channel) p— = 1 En
=®Y() GLE - i EE
€Da M E"3
10A Z50VAC 10A 125VAC ;) "
10A 30VDC 10A 28VDC e
SRD-05VDC-SL-C (&=

7 Soil Moisture/Temperature and EC Sensor

(FDR Type)

8 RS-485 Module (MAX485)

High precision potentiometer

9 Step Down Power Module

(LM2596 12VDC to 5VDC)

Positive +

LM2596 :DpC-DC

Current flow direction

(Clockwise boost, counterclockwise buck)

Positive +

Negative —
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c @ https://vwww.arduino.cc

@ Arduino - Home

©.0)

ARDUINO HOME STORE [R{JAdPVIN EDUCATION RESO|

ONLINE TOOLS

DOWNLOADS
BLO

“*‘ndows Installer, for Windows XP and up
Windows ziP file for non admin install

ARDUINO 1.8.7 Windows app Requires Win 8.1 or 10
The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is
written in Java and based on Processing and other open-
source software v
This software can be used with any Arduino board Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits

instructions Linux ARM

Mac OS X 10.8 Mountain Lion or newer

OO

U 5-2 TUsunsuwmunuesa Arduino IDE

Y

M13199 5-2 AMENYEYDNATONRINAINTY

Signal output RS485, Modbus 4-20mA
Power supply DC5-24v DC12-24v
Static power consumption 6mA@24Vv DC
Soil moisture measurement Optional range: 0-100%, Resolution: 0.01%, Accuracy: 5%
FDR Method for Soil Moisture, Direct test of soil in situ insertion of
Principle and mode of
immersion in culture medium and water-fertilizer integrated nutrient
measurement
solution
Protection level P68
Working environment -40 - 85°C
Probe material Anticorrosive special electrode
Sealing material Black flame retardant epoxy resin
Installation mode All implants or probes are inserted into the measured medium
Default cable length 5 meters, cable length can be customized as required
Connection mode Pre-installed cold-pressed terminal
Size 45*15*145mm
Electrode length 50mm
Handle length 70mm
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& c ® Not secure | 119.59.115.192/iot/node C ® Notsecure | 119.59.115.192/iot/report.php?id=bc:dd:c2:30:76:5b

smt0102

Node Lists : 120 Node
@® 74 (61.67%) Online

@ 42 (35.00%) Offline [2 Day]
@ 4 (3.33%) Damaged
& 120 (100.00%) Verified

1. @ & Node : smt0101 (ec:fa:bc:e

2. @ & Node : smt0102 (bc:dd:c2:

3.@ @ Node : smt0103 (99:99:00:

Time

4. @ @ Node : smt0104 (bc:dd:c2:

5.@ & Node : smt0105 (80:7d:3a:
U 53 szuugudeyauuusnlulfi
5.2 HaNsAILURRILILATa 529 TAUTINAMA NN URU LR UTINYASNSSULUY Real-time
521  aswmanuduvadszmuvesiuluduny

msmauduralseuesiuluauy madasimsides Winsyaerdegeduluiiuiisuny
vosusaglouia 20 lou wvinisvegouiemaianuduraUsemuresiuluauiievnisaeuiisuindosie
narineruduiu wasfioifeulsndiguuuiassaninnmsldinlunsmenuduluduiidvsslovdded v an
AuTusaUsEMIULArALT U9 fiBala1nT wansduneuesnIsufiens Mavaaey wagmsaeuLiioy
\3esilofsguil 5-4

MnaneaeUMsTiavesAy ANLILLILTI ATITuYaUsEmuRIRluALL WarATINY
vioderinslufuvasiognsiuiidusunuasiiuflinunsnssuis 20 Teu agunansvaaeulumstedl 5-3 wut
AruvutuTesiu Sweniuilefuanidauieveny dslaevilufumidaumuuuiusassa 1 8
1.3 nu dlo au.ew. druAunsedaumuuiuTnsvanm 1.2 8 1.6 nfu de avww. Tngluiiuiilasinisdad
war N3N wYINewMAT NUIHANMLELYEIRUTINEYTENIN 1.00 §9 1.73 n3u s au.aw. Inelyu 16 Julvu
Afanumuutuvesiuganegil fndTa o.nsunseae duleuifianuvuiuiuvesiuiigafoleu ¢ ogi
Auvde 8.lnsw 2. AN uaﬂﬁ]Wﬂfjl,ﬁaﬂmimmquu‘umau Faflemusndufuanumuiuiuesiu nud
mmmumaaﬁﬂuﬁuﬁimamidﬂﬁwLLazﬂﬂqa%’ﬂmviammLLmaEﬂwﬁ'N 0.33 14 0.62 @BAARBINUAIANUNU LY
vosiu Inghilvy 16 Wuloufinnunguvesiuiosiian uazlou 4 Wulvuiiduiiniamyugan

nsmA1aud uradszniuvesiuluautunie Field Capacity I Ussidulagldndnnng
anuduitusussiauuralsznuresiuluauiifianudusuriavesiusazeuduiigaienanams Tae
wamsnageuildneuideilduanadudmuduraUssnuiinuanuduiigaienaivesio uansagui 5-5
Tngazdiu fumeasdautusadssmuiinuautuiigaiieneesiivesilifiudosar 5 lasUsinns Ausiu

a

Uuns1e (Sandy loam) afinnuduiiegfluiiusosay 25 Ausau (loam) axdiliiiuseay 30 Ausiulunznou

]
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(Slit loam) azlsiiiudeay 35 Aumnieasau (Clay loam) sxldiiufosas 40 waziwnile (Clay) avildinuty
yavssmuiirunnutuiigaiisiaivesits lifudosas 45
MnuanmsnageulasnsLiuiegafuluuUasiunuia 20 leu wagvinisiesemennuiy
yauszmuagUldluased 5-4 & nudn Tufiuilassnsdeduagdrgednuivienosuas anmAuiaiainuiy
yausemuaglutag 20.30 s 42.98 lnsleufifarrudusalssmusuarmeuduiigaitsiavesiivgeanogi
Yovay 42.98 TneUSums dedianmdufiumilen (Clay) donpdosiuaruduisvessiiniu Aruduraussnu wae
Autuiigaiteaatnisdesuil 5-5 Tnsfusiandananegluiuilon 5 avuedlines o lnsew v Munanes wang
Tiudsarmannsaluniafuihesiufienusolifivi 88 digeninlsudug dulsuiifirnsfurayssnu

snanedilou 8 danmduduniedsdnmegevsgfifovas 20.30 Wnewinluiiui a.d1nsza1enes o.nsu

Y
v |

nazee a.Munanes wandlmifuisauannsalunisduivesiulusedudn Tumeassiudng mneuduivaldd
Argeaniiauduraussmumnsadenldhiuiuldduiaied lnennuanisussidudananldgninluldluns
snuaaruturesiviivenlanas nAnudiiusueLTureshiuluauy wargaiiisaninnvesiy wasns
fmunszduingivesamuiuiienaifiousefidosas 60 vesnnuturaUszmureshiuluauiiienisdadulalih

wazn15dnassivalszniu Jududdenleaiuszuvaivayunisdndulalunisuimsdanmsiniuiiinensnssy

U7 5-4

MMIMANNTUTAUTETI VDR Ul LAWY
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50

Field capacity

= Water available
to plants

25—

Soil moisture content (% vol)

Wilting point

Unavailable water

Sand Sandy Loam Silt Clay Clay
. loam ) loam loam
JUN 55 ANdURUEURvliniu ANUTUIAUTENIU WaZAINUTUNYATEII01IS

fian https://www.sciencedirect.com/topics/earth-and-planetary-sciences/field-capacity

A15799 5-3 AMUTUTAUSENUYBIAUlUEUY

y A Bulk density soil OFC + qwc OFC + qwc
7 zone yinnu
(g/cm?3) porosity | (% by weight) | (% by volume)

1 o 1 Silty clay 1.26 0.52 22.56 28.49

2 oy 2 Silty clay 1.41 0.46 21.18 29.87

3 T 3 Silty clay 1.54 0.41 29.36 45.11

4 Tou 4 clay 1.00 0.62 42.63 42.61

5 19 5 clay 1.44 0.45 29.82 42.98

6 Ty 6 clay 1.58 0.39 27.07 42.73

7 o 7 clay 1.44 0.45 24.76 35.69

8 lou 8 clay 1.67 0.36 12.13 20.30

9 U 9 Silty clay loam 1.32 0.49 34.69 45.63

10 19w 10 clay 1.43 0.45 27.86 39.87

11 oy 11 Silty clay 1.36 0.48 35.75 48.53

12 Ty 12 Silty clay 1.58 0.39 27.60 43.56

13 Ty 13 Silty clay loam 1.61 0.38 20.92 33.68

14 Ty 14 Silty clay loam 1.58 0.39 21.71 34.26

15 o 15 Silty clay 1.43 0.45 24.28 34.74

16 1o 16 clay 1.73 0.33 16.50 28.48
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A15799 5-3 (i) ANUTUTAUSENUYBIAUlUELY

i zone YUAAU Bulk density (g/cm3) | soil porosity OFC + qtc OFC + qc
(% by weight) | (% by volume)
17 Ty 17 Clay loam 1.23 0.53 13.32 16.40
18| lau 18 Clay loam 1.55 0.40 18.58 28.74
19| T 19 clay 1.45 0.44 27.03 39.25
20| w20 clay 1.50 0.42 22.82 34.33
M9 54 naTnsieufevesrnutuiluauy
mnugulpetmin mnugulpethmin AMNTUlAgUINn
i zone Tuszauunf lusziufiouds Tuszavingf
11NN TN Hoeni

1 Tou 1 17.094 15.3846 - 17.094 15.3846

2 T 2 17.922 16.1298 - 17.922 16.1298

3 oy 3 27.066 24.3594 - 27.066 24.3594

4 Tou 4 25.566 23.0094 - 25.566 23.0094

5 oy 5 25.788 23.2092 - 25.788 23.2092

6 o 6 25.638 23.0742 - 25.638 23.0742

I oy 7 21.414 19.2726 - 21.414 19.2726

8 Tou 8 12.18 10.962 - 12.180 10.962

9 Tou 9 271.378 24.6402 - 27.378 24.6402

10 o 10 23.922 21.5298 - 23.922 21.5298

11 Tou 11 29.118 26.2062 - 29.118 26.2062

12 Ty 12 29.118 26.2062 - 29.118 26.2062

13 o 13 20.208 18.1872 - 20.208 18.1872

14 lou 14 20.556 18.5004 - 20.556 18.5004

15 lgu 15 20.844 18.7596 - 20.844 18.7596

16 lou 16 17.088 15.3792 - 17.088 15.3792

17 T 17 9.84 8.856 - 9.84 8.856

18 oy 18 17.244 15.5196 - 17.244 15.5196

19 gy 19 23.55 21.195 - 23,55 21.195

20 T 20 20.598 18.5382 - 20.598 18.5382

5.2.2  Ms5aauisun3aans3ausununnudunulunuinensnssuy

nsaouifisuiedasiletnnnutuvesiluaumaglumsedl 5-5 Tasnwudn ssAnsamaesnis
aouifisuieiosdioTnnrudulaensiUisuiisuaauduitialdneuses fu mnuduesduiidunleeis
ihain wud1 YseAvsnmvonadesdietafianadsluraanisaeuidiovedil 0.83 vieAniduiosay 83 lned
Uszavisnmingaegiisesay 71.40 filwu 7 myusaUds oifleatumanes o.Munanes uazgsaniesay 96.37 og
Tou 16 719183 0. UNTEA1Y 9 fAunanes uanswanisaeuiisuteyamnutuildaneuseiuazainms

o & a 5w o
nageulngnISAUINIANNTUALLAEUIAEN GNEU‘VI 5-6
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M15799 5-5 HANNSABUMIEULAS IS IAUSHNUAMUTUAUTUR LN ¥ATATSY

% by Volume Usednsnm
oy yindu v
ANUTUTAUTENUY R-SQUARE
T 1 Silty clay 28.49 0.7541
Tou 2 Silty clay 29.87 0.7468
T 3 Silty clay 45.11 0.7825
lou 4 clay 42.61 0.9087
T 5 clay 42.98 0.8251
19U 6 clay 4273 0.8716
T 7 clay 35.69 0.714
lou 8 clay 20.3 0.7465
T 9 Silty clay loam 45.63 0.7159
9w 10 clay 39.87 0.898
Ty 11 Silty clay 48.53 0.8557
o 12 Silty clay 4356 0.8712
T 13 Silty clay loam 33.68 0.8332
T 14 Silty clay loam 34.26 0.9294
Ty 15 Silty clay 34.74 0.8579
1 16 clay 28.48 0.9637
T 17 Clay loam 16.4 0.8965
o 18 Clay loam 28.74 0.7728
o 19 clay 39.25 0.9262
19w 20 clay 34.33 0.9286
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& o & 4
20 Wuiineasnssulau 1 25 wuinuasnssulou 2
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E 20 . ‘.-'" . .|
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215 E
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5.3 NAN1SANALATDINTIAINUSUIUAMUTUAUTUNUNNYATNSTULUY Real-time
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nsARLdBNAILTUINISAnA AT Bela TanudululUatnenInssuvedlasinisdsinazun e

voneunsasusiunudlugui 5-7 lngldldveuiunudasnunsnssufiinuasnsiadnisameidounisimizdgniu

AN UNEATIIIAA L NBNYTVDINTUAWATUNITNEATIUT W.A. 2562 91NNITHANTUIMAUATIUIUVDIAT D93

TaanuguRuaudndiuresiuinunsnssuluudagloukaslinseaeasounquisiuiiuaaes na1sRaes wazlany

AaDY wazegluwlaununnssunsdn wasiials lngluiuivamueiinisdmunnisinduniesioinauduauly

wlasdnadnduau 96 9 daelseau 13 9o SudrUzuadlssanu 7 90 wazdilnadesdnd 4 90 uonduusasiui

TuwsazlouasUlunsnd 5-6 uaseazidunvesinuniuniasiioinaudu Asgui 5-8 fis 5-27 saulufsgunm

LA589HDATIVIAUSUIUAUTUAINITIN 5-7 D9 A15190 5-26

A157099 5-6 FuIUASeslaiaanuTuluwlasnunsnIIUYRLLAaT U 20 Tau

oy Frudn | dnlnadesdnd | Sudivdslsenu | daslsany Jue 574
1 4 - 2 1 1 8
2 2 - 1 2 - 5
3 5 - - 1 - 6
4 3 - - 1 1 5
5 7 - - - - 7
6 10 - - 2 - 12
7 3 - - 2 - 5
8 4 - 1 - - 5
9 2 - - - - 2
10 12 - 1 - - 13
11 2 - - 1 - 3
12 4 - 1 2 - 6
13 3 - - - - 3
14 3 - - 2 1 6
15 4 1 1 1 1 8
16 2 - - - 1 3
17 3 1 - - - 4
18 6 - - 1 - 7
19 6 - - - - 6

20 4 - - - - 4

39U 89 2 8 16 5 120
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"station_id": 1,
"values": [
{
"timestamp":
"water_level":

"timestamp": 2
"water_level”: 73.699

“timestamp":
"water_level": 73.699
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34819| 2019-12-06 21:20 73.209 73.363 66.328 34817 71.738 73.956 57.947 60.634 61.907 20705
34820 2019-12-06  21:25 73.279 73.347 66.331 34818 71.732 73.94 57.941 60.635 61.911 20706
34821 2019-12-06 21:30 73.259 73.356 66.336 34819 71.728 73.875 57.898 60.634 61.914 20707
34822 2019-12-06  21:35 73.265 73.364 66.343 34820 71.726 73.887 57.933 60.634 61.911 20708
34823 2019-12-06 21:40 73.25 73.404 66.345 34821 71.723 73.889 57.944 60.635 61.911 20709
34824 2019-12-06  21:45 73.215 73.373 66.347 34822 71.718 73.876 57.965 60.636 61.918 20710
34825 2019-12-06  21:50 73.198 73.387 66.351 34823 71.715 73.872 57.913 60.636 61.917 20711
34826 2019-12-06  21:55 73.22 73.398 66.353 34824 71.709 73.896 57.884 60.638 61.919 20712
34827 2019-12-06  22:00 73.226 73.371 66.354 34825 71.709 73.965 57.886 60.638 61.919 20713
34828 2019-12-06  22:05 73.202 73.352 66.36 34826 71.71 73.936 57.942 60.637 61.918 20714
34829 2019-12-06  22:10 73.214 73.379 66.368 34827 71.705 73.91 57.884 60.638 61.918 20715
34830 2019-12-06 22:15 73.202 73.382 66.371 34828 71.7 73.945 57.912 60.638 61.918 20716
34831 2019-12-06 22:20 73.215 73.391 66.374 34829 71.698 73.935 57.893 60.637 61.918 20717
34832 2019-12-06  22:25 73.223 73.374 66.374 34830 71.698 73.905 57.907 60.636 61.918 20718
34833| 2019-12-06  22:30 73.203 73.334 66.378 34831 71.697 73.955 57.886 60.638 61.916 20719
34834 2019-12-06 22:35 73.233 73.344 66.376 34832 71.695 73.942 57.914 60.638 61.914 20720
34835 2019-12-06  22:40 73.264 73.358 66.377 34833 71.691 73.907 57.921 60.636 61.916 20721
34836 2019-12-06  22:45 73.266 73.38 66.378 34834 71.684 73.946 57.915 60.638 61.92 20722
34837 2019-12-06 22:50 73.22 73.398 66.38 34835 71.681 73.936 57.943 60.638 61.922 20723
34838 2019-12-06  22:55 73.248 73.383 66.383 34836 71.679 73.924 57.884 60.644 61.922 20724
34839 2019-12-06  23:00 73.261 73.39 66.385 34837 71.675 73.963 57.875 60.648 61.923 20725
34840 2019-12-06  23:05 73.261 73.352 66.388 34838 71.671 73.944 57.888 60.645 61.931 20726
34841 2019-12-06  23:10 73.253 73.39 66.389 34839 71.67 73.924 57.919 60.641 61.93 20727
34842 2019-12-06  23:15 73.269 73.37 66.392 34840 71.67 73.946 57.885 60.64 61.93 20728
34843 2019-12-06 23:20 73.249 73.387 66.393 34841 71.667 73.942 57.909 60.637 61.929 20729
34844 2019-12-06  23:25 73.242 73.357 66.392 34842 71.664 73.958 57.883 60.639 61.928 20730
34845 2019-12-06 23:30 73.287 73.389 66.395 34843 71.661 73.967 57.96 60.64 61.928 20731
34846 2019-12-06  23:35 73.273 73.399 66.396 34844 71.655 73.937 57.949 60.639 61.928 20732
34847 2019-12-06 23:40 73.211 73.378 66.398 34845 71.656 73.943 57.908 60.636 61.93 20733
34848| 2019-12-06  23:45 73.218 73.391 66.399 | 34846 71.649 73.913 57.916 60.638 61.931 20734
34849 2019-12-06  23:50 73.21 73.381 66.401 34847 71.652 73.96 57.916 60.638 61.931 20735
34850 2019-12-06  23:55 73.219 73.372 66.401 34848 71.647 73.958 57.898 60.638 61.93 20736
34851 Count Blank 50 50 354 0 o 2 0 0
34852 Missing Rate (%) 0.1435 0.1435 1.0158 0.0000 0.0000 0.0096 0.0000 0.0000
34853
34854]
34855 - -
> Station 1, 2, 3 Static ... () 4 3 [©)] L] 3
&) M - ] + 100% 22| m - ] + 100%
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anil¥aszaunig 1 34,848 50 0.14 %
anii¥asyauihg 2 34,848 50 0.14 %
aniinszutg 3 34,848 354 1.02 %
anil¥aszauning 4 20,736 0 0%
aniinszauTf 5 20,736 0 0%
anii¥aseauihi 6 20,736 2 0.01 %
aniinszaui 20,736 0 0%
aninszeutg 8 20,736 0 0%
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an1ilinsyiuing 3 Wilinsagymevestoyaiindy (Missing Rate = 0 %) Asiuandluzui 4-8

Audideimnsanihuaslassaisiiugiu aninendomaluladuszromndmssunsnile | 47




A Development of Technology for Improved Water management in Irrigation Projects AIANUIN

Tasanmsiauimaluladnisusmsinnsiiuninensnssunuinadiiiafinyseans annisiddnlussaulasanisvalsenu

AutoSave (8 off) [ D~ = Water Leve

File Home Insert Page Layout Formulas Data Review

@E [‘% I:% E I:‘?D EE @?@Quenes&[u

From  From From Table/ Recent Existing Refresh
Data~ Text/CSV Web Range  Sources Connections All~

Get & Transform Data Queries & Connecti
H12 e e
A B E F G H
1 - L @anwi T, -

20702| 2019-12-06  21:00 66.306 34813
20703| 2019-12-06  21:05 66.31 34814
20704| 2019-12-06  21:10 66.315 34815
20705| 2019-12-06  21:15 66.319 34816
20706/ 2019-12-06  21:20 66.328 34817
20707| 2019-12-06  21:25 66.331 34818
20708| 2019-12-06  21:30 66.336 34819
20709| 2019-12-06  21:35 66.343 34820
20710/ 2019-12-06  21:40 66.345 34821
20711| 2019-12-06  21:45 66.347 34822
20712| 2019-12-06  21:50 66.351 34823
20713| 2019-12-06  21:55 66.353 34824
20714| 2019-12-06  22:00 66.354 34825
20715| 2019-12-06  22:05 66.36 34826
20716/ 2019-12-06  22:10 66.368 34827
20717| 2019-12-06  22:15 66.371 34828
20718| 2019-12-06  22:20 66.374 34829
20719| 2019-12-06  22:25 66.374 34830
20720| 2019-12-06  22:30 66.378 34831
20721| 2019-12-06  22:35 66.376 34832
20722| 2019-12-06  22:40 66.377 34833
20723| 2019-12-06  22:45 66.378 34834
20724| 2019-12-06  22:50 66.38 34835
20725| 2019-12-06  22:55 66.383 34836
20726| 2019-12-06  23:00 66.385 34837
20727| 2019-12-06  23:05 66.388 34838
20728| 2019-12-06  23:10 66.389 34839
20729| 2019-12-06  23:15 66.392 34840
20730/ 2019-12-06  23:20 66.393 34841
20731| 2019-12-06  23:25 66.392 34842
20732| 2019-12-06  23:30 66.395 34843
20733| 2019-12-06  23:35 66.396 34844
20734| 2019-12-06  23:40 66.398 34845
20735| 2019-12-06  23:45 66.399 34846
20736| 2019-12-06  23:50 66.401 34847
20737| 2019-12-06  23:55 66.401 34848
20738 Count Blank 0

20739| Missing Rate (%)  0.0000
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nsfetayaszauinaniuledlagld AP (GET Monitor-Aggregate Data) il
SrEIAINTAOYAEOUNAY ISUAILATUN 8 Fanaw W.A. 2562 fe TuT 6 SuAU W.A. 2562 @Sy

o oA

A0n9l9i 1, 2 uay 3 uarSuil 26 Auseu WA, 2562 89 Juli 6 §unAu W.A. 2562 dwmSuaniiif 4, 5,
6, 7 waz 8 lasfinsdadayannaniiiinseduing 1 89 8 (nand) Sdwnudoyartomn (@ud 5
W) 34,848 wan dwsuaaniifi 1, 2 uas 3 f9uIudeya 20,736 47 dwSuaenilfi 4,5 6, 7 uay 8
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[ =]
‘- Path Variables
- KEY VALUE DESCRIPTION
station_id 1
from_date 2010-08-08 00:00:00 [ - iau - Tu nan]
to_date 2019-12-06 23:55:00 [l - iau - Tu 1a]
interval 200 Furd (w1 300 aada) ma
msl 1 O=u.1=usmn.

JUN 4-9 NsMuuaAIdImIUNISAsUBYaTEAUNIRN APl
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@ Water_Level & @ Water_Level A @ Water_Level A © Water_Level A @ Water_Level A @ Water_Level & © Water_Level A @ Water_Level A
PI_1json Pl_2json Pl 3json Pl_4,json PI_5json Pl Gjson PI_7 json PI_8json

JUN 4-10 W& json 21nn1sld APl Asteyaseautiseauinmelusunsy Postma
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1 Suil el szeuih u.(sun.) [ Count [ e sort Transform LI Queries & Connections v X
UMY SV RIS 2 AL i) Querizs [8] < |7, [S cotumnt.dmestamp [~ [|255 Columnlwater_level |~ i
20711 2019-12-06 24:45 61.918 20710 | [ oL iisien - . — — fhueries || Connections
20712 2019-12-06 21:50 61.917 20711 - 1 |2019-08-08 00:00 7446 N T
20713 2019-12-06 21:55 61.919 20712 RS 2 |2019-08-08100:05 746
20714 2019-12-06 22:00 61.919 20713 B APIWL Station-3 3 | 2019-08-08 00:10 74.462 B3 API_WL_Station-1
20715 2019-12-06 22:05 61.918 20714 [ API_WL Station-4 4 |2015-08-080015 74.462 34,848 rows loaded.
20716, 2019-12-06 22:10 61.918 20715 ! 5 | 201908 08100:20 aa6s o e
20717 2019-12-06 22:15 61.918 20716 | D AFLNLStatens AL
g [ APLWL Station-6 0 |PEEEED 74485 34,848 rows loaded.
20718 2019-12-06 22:20 61.918 20717 WL 20159503 000 s .
20719 2019-12-06 22:25 61.918 20718 | [ APLWL Station-7 ! - = APL WL Station-
20720 2019-1206 22:30 61.916 20719 | m 8 201908080035 raar pPI Seer 2
-12- - B API_WL_Station-8 34,848 loaded.
20721 2013-12-06 2235 61.914 20720 9 |201308:08 0040 747 foneloses
20722| 2019-12-06 22:40 61.916 20721 ) | ZHETEEEIS 74475 3 APIWL Station-4
20723 2019-12-06 22:45 61.92 20722 11 |2015-08-08 00:50 74476 34,848 rows loaded,
20724 2019-12-06 22:50 61.922 20723 12 | 20150808 00:55 74478 AL S
20725 2019-12-06 22:55 61.922 20724 13 |2019-08-0801:00 74482 ©4 528 rome losdon
3 rows loaded.
20726 2019-12-06 23:00 61.923 20725 | S 4489
20727 2019-12-06 23:05 61.931 20726 5 s aass = AP|_WL_Station-6
20728 2019-12-06 23:10 61.93 20727 16 | 201508080115 By 34,348 rows loaded,
20729 2019-12-06 23:15 61.93 20728 7 01506080120 B -
20730 2019-12-06 23:20 61.929 20729 B APLWL Station-T
20731 2019-12-06 23:25 61.928 20730 D ||E DD 74488 34,848 rows loaded.
20732, 2019-12-06 23:30 61.928 20731 1) | NN 74451 = AP| WL Station-8 P
20733 2019-12-06 23:35 61.928 20732 20 | 201308080135 74.488 ] -
20734/ 2019-12-06 23:40 61.93 20733 21 | 2019-08-08 01:40 7448 g b
20735/ 2019-12-06 23:45 61.931 20734 22 | 2019-08-08 01:45 74.494
20736/ 2019-12-06 23:50 61.931 20735 22 | 2019-08-08 0150 74.496
20737 2019-12-06 23:55 61.93 20736 7 |Zreasess 4501
20738 _Count Blanku 0 25 | 2015-08-08 02:00 74.499 o
;g;:g Missing Rate (%) o 26 |2019-08-08 02:05 74.497
‘ Wi ‘ w2 | Wiz ‘ WL ‘ WLs | V. E_CO:.UV‘-JI‘I\I_S.‘ 999: SE)‘LNS Cul\.‘r\r.v: profil H‘lg :1a§=;d on top 1000 rows PREVIEW DOWV\LOA?ED A"‘\ZIES

M= m - 1 + 100%

1 szeuih u.(svn.) szeuih a.(mn.)
2 gatidn 1 | @aiin 2 | @oniiin 3 Count | sinilil 4 | @ailil 5 | aailil 6 | @aidin 7 | @anilin 8 Count

34817)2019-12-06 21:10  73.204 73.353 66.315 34815 71.746 73.943 57.894 60.638 61.908 20703
34818/ 2019-12-06 21:15  73.219 73.387 66.319 34816 71.743 73.969 57.971 60.637 61.907 20704
34819| 2019-12-06 21:20  73.209 73.363 66.328 34817 71.738 73.956 57.947 60.634 61.907 20705
34820/ 2019-12-06 21:25 73.279 73.347 66.331 34818 71.732 73.94 57.941 60.635 61.911 20706
34821|2019-12-06 21:30  73.259 73.356 66.336 34819 71.728 73.875 57.898 60.634 61.914 20707
34822|2019-12-06 21:35  73.265 73.364 66.343 34820 71.726 73.887 57.933 60.634 61.911 20708
34823/ 2019-12-06 21:40  73.25 73.404 66.345 34821 71.723 73.889 57.944 60.635 61.911 20709
34824 2019-12-06 21:45 73.215 73.373 66.347 34822 71.718 73.876 57.965 60.636 61.918 20710
34825/ 2019-12-06 21:50 73.198 73.387 66.351 34823 71.715 73.872 57.913 60.636 61.917 20711
34826/ 2019-12-06 21:55  73.22 73.398 66.353 34824 71.709 73.896 57.884 60.638 61.919 20712
34827|2019-12-06 22:00 73.226 73.371 66.354 34825 71.709 73.965 57.886 60.638 61.919 20713
34828| 2019-12-06 22:05  73.202 73.352 66.36 34826 71.71 73.936 57.942 60.637 61.918 20714
34829/ 2019-12-06 22:10  73.214 73.379 66.368 34827 71.705 73.91 57.884 60.638 61.918 20715
34830/ 2019-12-06 22:15  73.202 73.382 66.371 34828 71.7 73.945 57.912 60.638 61.918 20716
34831) 2019-12-06 22:20 73.215 73.391 66.374 34829 71.698 73.935 57.893 60.637 61.918 20717
34832| 2019-12-06 22:25 73.223 73.374 66.374 34830 71.698 73.905 57.907 60.636 61.918 20718
34833| 2019-12-06 22:30  73.203 73.334 66.378 34831 71.697 73.955 57.886 60.638 61.916 20719
34834/ 2019-12-06 22:35  73.233 73.344 66.376 34832 71.695 73.942 57.914 60.638 61.914 20720
34835| 2019-12-06 22:40  73.264 73.358 66.377 34833 71.691 73.907 57.921 60.636 61.916 20721
34836| 2019-12-06 22:45  73.266 73.38 66.378 34834 71.684 73.946 57.915 60.638 61.92 20722
34837| 2019-12-06 22:50  73.22 73.398 66.38 34835 71.681 73.936 57.943 60.638 61.922 20723
34838 2019-12-06 22:55 73.248 73.383 66.383 34836 71.679 73.934 57.884 60.644 61.922 20724
34839/ 2019-12-06 23:00 73.261 73.39 66.385 34837 71.675 73.963 57.875 60.648 61.923 20725
34840) 2019-12-06 23:05  73.261 73.352 66.388 34838 71.671 73.944 57.888 60.645 61.931 20726
34841 2019-12-06 23:10  73.253 73.39 66.389 34839 71.67 73.924 57.919 60.641 61.93 20727
34842| 2019-12-06 23:15  73.269 73.37 66.392 34840 71.67 73.946 57.885 60.64 61.93 20728
34843/ 2019-12-06 23:20 73.249 73.387 66.393 34841 71.667 73.942 57.909 60.637 61.929 20729
34844 2019-12-06 23:25 73.242 73.357 66.392 34842 71.664 73.958 57.883 60.639 61.928 20730
34845| 2019-12-06 23:30  73.287 73.389 66.395 34843 71.661 73.967 57.96 60.64 61.928 20731
34846/ 2019-12-06 23:35  73.273 73.399 66.396 34844 71.655 73.937 57.949 60.639 61.928 20732
34847 2019-12-06 23:40 73.211 73.378 66.398 34845 71.656 73.943 57.908 60.636 61.93 20733
34848 2019-12-06 23:45 73.218 73.391 66.399 34846 71.649 73.913 57.916 60.638 61.931 20734
34849|2019-12-06 23:50 73.21 73.381 66.401 34847 71.652 73.96 57.916 60.638 61.931 20735
34850)2019-12-06 23:55 73.219 , 73.372 , ©6.401 34848, 71.647 , 73.958 | 57.898 , 60.638 , 61.93 20736 ,

34851 Count Blank 50 50 354 0 0 2 0 0
Missing Rate  0.1435 0.1435 1.0158 0.0000 0.0000 0.0096 0.0000 0.0000
34852 (%)

JUN 4-12 Fayaseivdnlaninnsiy APl
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£ [

N&991nn15b8 APl (GET Monitor-AggregateData) A 4% 03 a5 UNA 3¢
lUsunsu Postman agldlusunsy Microsoft Excel dusunisnsiaaeutayasenuinilaainnisly

AP| TR8HANISASIVADUAINITIN 4-2

M137 4-2 esnagunsiadeyaseauiilagly AP

annfidnsziuti uudaya Sruauteyaiivne Andu
anniInsyaui 34,848 50 0.14%
anniinsyauLni 2 34,848 50 0.14%
aniinszautg 3 34,848 354 1.02%
anniinsyauid 4 20,736 0 0%
aonitInsyauig 20,736 0 0%
annitinsyduii 20,736 2 0.01%
aonitInsyauiig 20,736 0 0%
anniinseaung 8 20,736 0 0%

HREIVT dvduanniinsydunng 1,2 uay 3 %Suﬁuﬁq%’aaﬂaﬁauﬁuﬁ 8 @AY W.A. 2562 4
Fuil 6 Sunem . 2562 (saurisdu 34,848 deya) uazdwsuandil 4, 5, 6, 7 uas 8 9
Suduiadeyadauitudl 26 Favnau we. 2562 Fe Tuil 6 Furiau N 2562 (TaTieAy
20,736 Youa)

1nasedt 4-2 Feyaseivinluanniddaseduing 3 ddwaudeyanis
innaniiaseduingy 9 Wesanlutudl 23 SeTuil 25 fueneu we. 2562 Firuan mefiueld
sfiuns Calibrate Sensor dwfun1snsaainsedu dwalidayaseduinusdiuiinisuame

AeM&aaTN Calibrate Sensor aufaiuiivinnsnaaeu (Fufl 6 $uaem w.a. 2562) sﬁa;ﬂaizé’uﬁwmﬂ

an1ilinsyiudng 3 ldlimsagymevestoyaiiny (Missing Rate = 0 %) Asiuandluzun 4-13
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A B C D E F
Ml suil nan B seduni u(sunll Counil
20701 2019-12-06 20:55 66.3 34812
20702 2019-12-06 21:00 66.306 34813
20703 2019-12-06 21:05 66.31 34814
20704 2019-12-06 21:10 66.315 34815
20705/ 2019-12-06 21:15 66.319 34816
20706) 2019-12-06 21:20 66.328 34817
20707, 2019-12-06 21:25 66.331 34818
20708 2019-12-06 21:30 66.336 34819
20709/ 2019-12-06 21:35 66.343 34820
20710/ 2019-12-06 21:40 66.345 34821
20711 2019-12-06 21:45 66.347 34822
20712 2019-12-06 21:50 66.351 34823
20713/ 2019-12-06 21:55 66.353 34824
20714 2019-12-06 22:00 66.354 34825
20715/ 2019-12-06 22:05 66.36 34826
20716/ 2019-12-06 22:10 66.368 34827
20717 2019-12-06 22:15 66.371 34828
20718 2019-12-06 22:20 66.374 34829
20719 2019-12-06 22:25 66.374 34830
20720/ 2019-12-06 22:30 66.378 34831
20721 2019-12-06 22:35 66.376 34832
20722 2019-12-06 22:40 66.377 34833
20723 2019-12-06 22:45 66.378 34834
20724 2019-12-06 22:50 66.38 34835
20725/ 2019-12-06 22:55 66.383 34836
20726 2019-12-06 23:00 66.385 34837
20727, 2019-12-06 23:05 66.388 34838
20728 2019-12-06 23:10 66.389 34839
20729 2019-12-06 23:15 66.392 34840
20730, 2019-12-06 23:20 66.393 34841
20731) 2019-12-06 23:25 66,392 34842
20732/ 2019-12-06 23:30 66.395 34843
20733/ 2019-12-06 23:35 66.396 34844
20734 2019-12-06 23:40 66.398 34845
20735/ 2019-12-06 23:45 66.399 34846
20736/ 2019-12-06 23:50 66.401 34847
20737, 2019-12-06 23:55 66.401 34848 |
20738 Count Blank 0
20739 Missing Rate (%) 0
20740
WLl | w2 | WL3 | wid | wis | wie | w7 | wis | T1 | T2

JUN 4-13 Fayasziviisawaiun 26 fugngu 9 Tuil 6 Suaau w.a. 2562
nansegeunsiedeyaszauinniuledlegld API awnsaazulaan ns

Huduwnvestayaseauinanmslyd AP Aaglusunsu Postman lugufl 4-7 wazsuil 4-8 uans

Y

v
LY o

Wiviwindeyaiivihnisfsndduaudeyaionun 34,848 uad dmsuanilinszduini 1, 2 waz 3
(Aud 5 W) Fududnuuwaivesdeyassauinfgnissdmsunisiadeyadiuaiun 8 umau w.a.

2562 §14 Tuil 6 §uneAu WA, 2562 wagdiduudeyarianua 20,736 ua dmsuanniliasyiuiim 4,

4 o

a a @ o 1 [y qoj a [y = v g.'l/ T A
5,6, 7 Wwag 8 (AU 5 U) Lﬂummuummawaﬁ,qJJaimum‘v]mmmmmumimwa%amLLmuw 26

Y

fugnew w.e. 2562 89 Juil 6 sunau we. 2562 laennaniilinszauinfivesidudvosdeyaiivines
N1 1 % lunsalvesanniiinseduing 3 I3 wudeyameuinninandinseauiigy q iaainly

JUN 23 D9UN 25 FuggU WA, 2562 NE1UN NeRNulaeiunis Calibrate Sensor @sung

(%
o 4 1

A519IATLAUUN LB ANTEAULNNDNADILAZ I UEIUINTITY

Y
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5. M3l49uaUNIalNgITNTLAUNILUY Real-time

[

ANSAAALATDINTITAUS UM LT UAUT LN Y

a

NWATNITTY 108 5 Tuneu wanaleszuy

[

dosiletnnutulufudazud 5-2 Yssnaudegunsaldsd
° Monocrystalline Solar Panel (10Watt 12V)
° Solar Charge Controller (PWM)
° UPS Battery Pb. (12V 7.8Ah)
® Soil Moisture/Temperature And EC Sensor

° Gateway USB Pocket Wi-Fi (3G/4G LTE)

[y

o YAUBIAAIUAL (Mainboard) lugausenauasie 4 luga asil (NodeMCU +
RS-485 Module + Relay Module + Step Down Power Module)
] A4 A o & ad o &
PUNDUNITATOIDTAAINTUTITUR D UA T
° TURDUT 1 NISAARILUALABST UPS Battery Pb. (12V 7.8Ah) 101 ULAT 04
¥133lwawad Solar Charge Controller (PWM) uansna3unl 5-1 Ingludumauil A3sin99suaslea
n‘-’-ﬂl d' 1 U d' s 1 12 ) dn‘l ] U Y o v z.ﬂ' 16 v
waafitounenuiAsasnslgangas veslunsaltliamisasnisasialminisuadanasianieoldl
LAseeFIleALgad TulnanIun1TalinuaLne Lansisun 5-4 nuulivinsdeuasiesesusa
lgangaaniuisdunsanasiukunneslnedunadydnyaldntiwunnes EWudwnstiuin (+) way

(%
v [

o o = s ! d'
udetiau () wansdyauliaranuvuieinioswnsaleaieadlunsned 5-1

Microcontroller Unit

Solar Charge Controller

Solar Charge Controller

Monocrystalline Solar Panel

Soil Moisture/Temperature Sensor
UPS Battery Re

JUN 5-1 deszuuiasesinaugulufu
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Red light on: Charging battery
SUN

Red light off: Discharging
SUN

) LED RED OFF!! ’ ’

o
(K\ /»‘3 ‘ ‘ LED RED ON!!

JUN 5-2 nisfinsauunmesiunsessaleaeas

Black(-)
; Red(+)

Red(+)

A15199 5-1 deygraliazanunineniesisaleages

dryaaulo AUNNY

ol Ten WUAWESAL (12.67V-13.21V)
Trluns LURMBITRY (FN71 11.89V)
TWuAe (N55N3U) | WUAWaIHYA (N3 3.61V)

° JURDUN 2 YIN1SARAILNLYaIwad Monocrystalline Solar Panel (10Watt
12V) 13w aleaneas Wagyiin1sAeAIN1sInuYeuAIeIusaledlead Lansiagun 5-4
Tngluduneuiidunsmiiinsvhauresaisswisaleansad Iiviin1snafidu MODE tiieyinnisean

A15911971UL 0% MODE WinAu 0 HA1umanginyinn1sensanunsog1aLfen
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®
Cl— Setup
O
MODE = 0 Black(-)
' A Red(+)
SUTl 5-a masarmaianureeiesnsalsdead
° Funouil 3 dewwueed (Soil Moisture/Temperature And EC Sensor) L11u

LY

Wadi81ue1 RS-485 Module wansisguit 5-5 Tudumeuillinisieaslnvesauwes 4 idu laun

(%
Y

LAZLEUARIUIAU(-) LEUALAITIUIN(G) WEUEA191ED9(A) waztdudu1Eu(B)

JUN 5-5 nssewwugas (Soil Moisture/Temperature And EC Sensor)

o Sunoudt 4 vnsands Gateway USB Pocket Wi-Fi (3G/4G LTE) Tudumentl
foinasFenduniin (SIM-card) Wusufuusn uansdeguil 5-6 wagvhiarnisyanu Wi-Fi Tsivin
N30 9/ Wi-Fi lneid endayayney Wi-Fi 09 Gateway USB Pocket Wi-Fi (3G/4G LTE) § 0 “4G

UFI Xxx” Tagitnlil 192.168.100.1 ilevimsfnmunaisingg uanssaguil 5-7

faw a B v & a o ~ v A
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giandard Micro Nano

>
4G WIFIMODEM l -

4G

gﬂ‘ﬁ 5-6 Gateway USB Pocket Wi-Fi (3G/4G LTE)

o Junouil 5 seunasnglnliiuyavesnaluny (Mainboard) lugausenaun
py 4 Imaa A4t (NodeMCU + RS-485 Module + Relay Module + Step Down Power Module) Tu
Junaulivamsseislunis@ouas “Bnda” visalnsnieas weteasiuliminnsnsiaaeunisseanslu

! 3 d' Y b4 v o ! ! ! Y A ellg Y v
AR Tudunauy 1-4 iSeuses wawhnisaeunasdngle VAUALAIINNLUALNBIVIUIN(+) LN

= S ° A I ' ¢
7 5-8 ﬂ'ﬁﬁ]\‘]ﬂqﬂqﬁmq\ﬂu‘ﬂ@\‘]Lﬂﬁ@\‘]‘lﬂi‘ﬂieﬁa%‘ljaa

faw a B v & a o = v A
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[
= v ~

nsiidstayanuduauansagaanunayledld 2 a1 lngaziinissunndeya

¥

78 3 FILU P9l

o JEUURAMINTIBNUANTNNSUAULUAM98R-0NNINET FUNUAN YA TNTTAULUY

yasiunUled http://119.59.115.192/iot/ uansguiuuresdoyarnuduiudaguil 1

L LLaiJW5Lﬂ%’umsammu%’agamm%’umq ttp://119.59.115.192/liot/mobile/dht.php

WARFULUUYDIURLAANUTUALAITUN 2

Tou 18 v

& i e
% ninr R
:

WA : smt1803 Tyw 18 wuaein
1.2 Vawdon Fuan gluvi
Win 16.89131,99.77256
. 10 dmny 63

ovacCysaty
win64.04%

,,,,,

A

~w
o

mm/dd/yyyy O mm/ddryyyy O dun

JUN 1 MsAaeuvayanIuaun1essuuinmusIenuanmmsiUisuwlamisen-annine

% LUlsadamuANMVBUU

AUUDVWUALNLASASSUAULUU

0,0,
WiDUTe & o

mum‘.ﬂ : = .

>

[os JonJorhuwoiwes,

SHa : smt0705 Tvu 7 ulavdnd
. 10 as:ud WaomMuwolwys Muwawys
WA 16.554375,99.5951954
12 woumAu 63

- = i i

‘./. . ( "A“ r:wu’(v’ﬂgwn1smu\h.\Pwﬁmm.,uuu'g:]@mm?ms
¢ > & sl
LU

Mun sl

Sama
warmsliidamuiionnzs

Power by I0T_CHD & KMUTNB (%)

JUN 2 nsAannudeyanuunaLeUnEiAty

® v

33d : smt0301
Tou 3uvasin
1. 8 1ATE WIUNTYAIG MUNINDS

A
A 16.528059 , 99.723343 ii
muwduiud 87.00 %
100
- - -, »
:g .."... ’.m .......o.oo eoo
70
60
50
40
30
20
10
[
Q) o » »°
& & o g
kg & $ &
i g K3 N
QQQ 06 QQ\ &
& & > +
Date & Time Soil Moisture (%)

2020-08-05 12:09:31 87.00
2020-08-05 12:06:37  88.76
2020-08-03 19:04:34 84.22

2020-08-01 19:02:44 84.72

2020-07-28 18;57:00 _83.71

aw a H v & N Y = v A
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6. N15ASIVFABUNIST IWIULATDINTIAIAUTUIUAMUTURUTUNUNNBATATTY

nMynuresgUnsalausanan uen1senus1e Yesgunsallatiulusunsy Arduino IDE

vio WWsunsu ue ideusia COM port 1§ Tnasiar Baudrate 7 9600 luadetildlusunsu Arduino

(%
[y

IDE Tunsgnisvieuvesgunsal sl

o 138N COM port L av aufan1uaIy Micro-USB 31nAsuNtnasiiniuyn

vesavesunsal viseussn NodeMCU uansdisgunl 6-1
o nAlUTIY Serial Monitorkazyinsidien Baudrate 11 9600 wanRaguil 6-2
o nyagdeyangndnluanidiggiudeya awnsadiglan

http://119.59.115.192/iot/node_list.php

= ; 80 NodeMCU_SiamHynet_v2.0_Build_25-04-2020 | Arduino 1.88
File Edit Sketch Tools Help

4 B35 Control Panel > System and Security > System v O Auto Format Cel+T
i . . Archive Sketch
File Edit View Tools NodeMCU_Sia Fix Encoding & Reload

B g Device Manager & Manage Libraries... CelShifts|

File Action View Help Serial Monitor Ctrl+ShifteM
- Serial Plott Ctrl+Shift+L
& Device Manager &= ‘ Eni ‘ B B EEXG ial Plotter
WiFi101 / WiFiNINA Firmware Updater
@ Remote settings . @ IDE ATA/ATAPI controllers
G System protection 2 Keyboards Board: "NodeMCU 1.0 (ESP-12E Module)"
“ @ Mice and other pointing devices Upload Speed: *115200°

9 Advanced system settings @ Monitors CPU Frequency: “80 MHz"

Flash Size: "4AMB (FS:2MB OTA:~1019KB)"
Builtin Led: “2"

Debug port: "Disabled”

Debug Level: "None"

I? Network adapters
v @ Ports (COM & LPT)
’ Electronic Team Virtual Serial Port (COM1->COM2)
ﬁ Electronic Team Virtual Serial Port (COM2->COM1)
ﬁ Silicon Labs CP210x USB to UART Bridge (COM3)

7= Print queues

IwiP Variant: “v2 Lower Memory”

VTables: "Flash"

Exceptions: “Legacy (new can return nullptn)”
Erase Flash: “Only Sketch”

SSL Support: "All SSL ciphers (most compatible)”
Port: "COM3"

Get Board Info

Programmer: "AVRISP mil"*

Burn Bootloader

JUT 6-1 n1siden COM port gn1sviauvesgunsal

Y

timer (38:12) >> packet counter=2Z, s Il ~ | s=NO! !
19200 baud
33400 baud
57600 baud
74320 baud
115200 baud
230400 baud
250000 baud W
BothML & CR -+ | 9600 baud w Clear output

gﬂﬁ 6-2 Serial Monitor

faw a B v & a o ~ v A
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