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pH voaraaima a1 5-o Iuediuaninadonuazgiilszme uazazeiumnls
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A pH v03AY BnSnavenauniduazunasdneuiiviauniam v pH nAsulas pH T
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anudnyaens19sgomisvesdaii i 19 18an3 0 lutiuegiu pH Tuiih &1 pH d
a1 4.5 viegann 1 Iidanh ldansodsaiiavionigiauTald pH szaugahld
oA g = @ ' g & =2 1 ]
wou Tudlefinwinaiu Undudr luseuius pH azgeuGosauieraiie uazanaslunal
o 3 o o ' i a a,
nanAu Msdsua pH voaiwinauilunsalmiludis Tasunlduvnitoud 3 35
5 " T =
CaCO03 , Ca(OH)2 taz Ca0 Ui mannniiesduogiunI LUl wean pH UAzAMATHAY
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2.3 Sensor Jagamilui

710 2.1 DS18B20 FuEes Taganainuudini1é
(ﬂTBl_;ﬁmﬂ http://www.arduinoberry.com/product/2 1/ds18b20)
DS18B20 Wuwes saguupiuuuiuth Idmnzdmiumsiagamgilureamad
AofuFamumusagiierfoudaiy Arduino
AEIAYEA Sensor TAgangitinh
o 1duseululides vad (vie Veo) 18lug1a 3.0V §a 5.5V
o i 341 (d1m5UA203 TO-92) fiB Gnd (Pin 1), DQ (Pin 2), VDD (Pin 3)
o ldauldeoauuy: normal mode (cl‘l?’ﬁ'ﬂ 3 91) LAY parasite power mode (1“1?!,17!614 291
fio DQ 1az GND Tuvmziiun vdd azdefuan Gad)
o munsmhlefuasdenulutia@en (dudayanu DQ) Tanawginsal
o Tunisldaru szdeade pallup 47kQ (3o teundn18i8nfes) v DO fu
wsasu iAo
« Jagangilaluang-55°c fa+125°C
o UAUIUGT £0.5 °C duTugangiiluge -10°C fa +85°C
o dinuaziBuavesriiem]d 12 fin (Resolution)
« lialumslasfeyadiisu apc lifiu 750 msee (TaaTuni) dmsudeya 12
1
o lofudazilimnonumnid vuin 64 Tin (64-bit serial code)
«  @MTuAszna DSI8B20 A1 ludd My 8-bit family code TR 28h (0x28) 1Tlu

o
ludusnveamnsiavgingal



meluled DS18B20 Hnureanuiwuy SRAM yu1aa1uy 9 Tud (Byte 0 g
=1 1 ' & '] o & Y o v g 3 ady ¥
Byte 9) 11azi38n 1 Scratchpad @Iunilavaanien1 il vz lddmsunuaguugiila
" b an 3 & o
ninnseazilasiludoyadinealundazase (14 2 Tud uazinu 1310 Byte 0 uaz Byte
Y o 1 4 o
1) uazdalinsmuIUA1 CRC (checksum) vunanila ludaae (Au13lu Byte 8)

= o o & dl J 1 o =i 2
Tun1ad@aullsunsuduiu Arduino e @ansanule® DS18B20 aunsn
1 . lﬁ, o £ 73 -l 1 Cﬂ. 1 %4
library "OneWire.h" 9184 Arduino T9n1 azan luns@sulllsunsu wu iiwan1s@umn
g ral i 1 er et - : 2/ =i o«
URBLAT (64-bit code) TavgUNTOIMFBRRLRLA 1-Wire MrdalitlaTimumunaiazgiinenl
v
AruuazilasArgnuunil aniuiurzezinanetnation 750msee LAIRIEUAIATN

WUIEIAINAN Scratchpad 124187

Arduino

- ' o a ¥ @ & .
7191 2.2 M300 Sensor IAgaM T IAUVBIA Arduino
3
(Uo1n1IN https://www.arduitronics.com/product/478/waterproof-temperature-sensor-

ds18b20-3-meter
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2.4 Sensor a1 pH Tuii

Eﬂﬁ 2.3 Analog pH Metre Kit

(fﬂgamn http://www.thaicasyelec.com/products/sensors/ph-d-o-orp/analog-ph-meter-kit-
detail.html)
@ 1 e i 3 v s o
ganTa93aR1 pH (Auilunsa-a19) luir Tuyadsznoudreia Tws s
o a e o A ) o s d
asviauazivsswmesiadiviuyendenulyTnsnou Insamed wawailuowaen
» : » ¥
1#1Wides 5 Taad Mquitoasredmiluszeznadun Limnzdunsdeiios guugil
MANZOUN 25 BerIAITN A1NTaA3A0LAT pH TaAaua 0 3 14 Tagynnminzauny
ma 1HauedTuyae pH Uszuna 6 i 8 TasgamgiiuazatpH iganiedunull uazanu
i 3 - 1 3/ o q %‘ T =] =l =] 0
Juvaniriinadesigms l¥nuvesaumes winliluhyu iflunsaun wieituaauin

- Q’J
g gige o1gms IHuve o vz dua

2.4.1 M31¥91UY04 Analog pH Meter Kit
m1515u87a Arduino 3Af1 pH ¥84111@28 pH sensor kits 1Ay 105 Arduino 3¥AB
WINUA7 pH sensor module H1UN14 SortwareSerial YBILDIA f'f’]umiaiaqﬂ AsalAAY pH
sensor module 1¥A g3 ziiAsy Tunsiedradumeonii liueiaws1d msizda pH
sensor module 8o n1UY 13191471 W 3.3v uada McU vosuasammsasyuldne sv
At samnsaldfunnda Arduino 18
AUMNTAYDI Analog pH Metre Kit
s Module Power: 5.00V
e Module Size : 43 x 32mm

* Measuring Range :0 - 14pH
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e Measuring Temperature: 0 °C — 60 °C
e Accuracy : £ 0.1pH (25)

e Response Time : < Imin

o pH Sensor with BNC Connector

o pH2.0 Interface ( 3 foot patch )

e Gain Adjustment Potentiometer

e Power Indicator LED

2.5 Sensor IaMANNYL] U

gﬂﬁ 2.4 Analog Turbidity Sensor
(‘IT 030910 https://www.arduitronics.com/product/140/4-channel-relay)
o o @ ] H a [ ' L

wueinstvtuanuyuluth Taemisdaszauvesanuguamusalylums
aviveumauvIuasgluii lasmsianisdsiunaalinznszaesas @enisu/asunlag
et 2 2
ninfsmavesmsivauassanualui
2.5.1 Hanmsnau Analog Turbidity Sensor

o o ] ,p, o o o H
e InszataNuAuYeni lagasnaeunAIs i aginMuBaLa i

o o o g ' aa
usaau sThan Wedwa ldgeuuy fie sutasnuseauaalg 04 595 Tiad uaz AInoa

High / Low InglSuamaadumuilSua 14
AMEHITAYDA Sensor Tamaayulinia

¢ Operating Voltage: 5V DC

e Operating Current: 40mA (MAX)

s Response Time: <500ms

¢ Insulation Resistance: 100M (Min)

s Output Method: Analog
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e Analog output: 0-4.5V

o Digital Output: High/Low level signal (you can adjust the threshold value by adjusting
the potentiometer)

e Operating Temperature: 5 8371 ~90 931

e Storage Temperature: -1003/1~9003f1

o Weight: 30g

s Adapter Dimensions: 38mm*28mm™*10mm/1.5inches *1.1inches*0.4inche

2.6 Relay Module

3 U1 2.5 Relay Module 2 Channels 1111 Active High

('l’l’illgﬂi]‘lﬂ https://www .arduitronics.com/product/64 1/2-channel-relay-opto-isolated)

2.6.1 HANMSN1IUVDE Relay Module
- Cd o = ; Y ° i@ 1 o =
3108 (Relay) ifluginsal Idihatiaunils Faimihinadetesuuui@erduaing
o H v o 4
| Tasnaugunisviaudae I Relaylivatoilszinn daud Relay vuradni16luaiu

ad a o4 P '
ainnieiindnaly auds Relay vuralua i1 uau Tdus g Tasiigisrandinn

o

= w ]

upnianuesn 1l ualinanmsmaunadendaiy dmsunsti Relay Tl#F0u 02141y

@ 1 ﬂy) 1 o
N13AANDI995 NIU Relay Srarunsnidenldaiuldwanvaregluu

v
1

@

31N 2.6 dydnuailurees Iiwedad
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Y @ o

molu Relay axtlsznau lifrevaarauazniduda

Wi duse NC (Normally Close) iHlunthdudmlnaila Tasluanzlnanddudai
2R 018111 COM (Common) ttazazasanie lidudaduiiefinszua Il Tnariu
AN

nifiduria NO (Normally Open) dunihdudmlndidla Tasluannzlndvzasseg i
QAABALY1 COM (Common) udvzioudamuiofinszua’lilnariuvaain v1 com
(Common) Huv1iignlFusauiuszning NC uaz NO Fuegiui vazbudinszua i
Tnarhuvaadanield mihdudalu Relay 1 #10790u1A0791 1 99

MIRIUYed Relay Tudruveavaaan iofnszua i Inariiu vzv Wivaain

Aamamiisaiwayihiaioundivndn T denalder com fiFoudoagiy
wihdusa NC uannzfidd liiRansmiloniy Henduigoussiuniduda NO uny
wazldosliur NC as ifousafiun NC fi COM tay NO fu coM udanziiiudfinag

a a e 9 o ; a Cd o mef Y
WnuAa-AIaAnarAMeNsOuYIaIaT 1@ sarenuauint lillszgnd 1au

]

2.7 Amplifier Module

Zlﬁil 2.7 ADS1115 12C ADC 4 Channel 16-Bit with Programmable Gain Amplifier Module
('tfﬂigﬂ"il'lﬂ https://www.arduitronics.com/product/851/ads1115-i2c-adc-4-channel-16-bit-with-
programmable-gain-amplifier-module)
- Ix ADS1115 12C ADC 4 Channel 16-Bit with Programmable Gain Amplifier
Module
| - lugaulasdyaaneunenitiudinea $1u9u 4 Suwa ANO, ANT, AN2, AN3
W3aNiuTu 2 differential inputs

- ANUAZDLAVUIA 16 T
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- ansallsunsudasinmisves 1a (Programmable Gain Amplifier:PGA)
- iouserululnsnouInsaansiuy 12C Addrees: 0x48 - 0x4B

¥
- s IviRes: 2.0V 198 5.5 Vde (111 3.3 U358 5.0V)

2.8 Wemos D1 WiFi esp8266

31/ 2.8 Wemos D1 WiFi esp8266

('ﬁ'agamn http://www.arduinothai.com/product/802/wemos-d 1 -wifi-uno-development-board-

esp8266)

Wemos D1 WiFi esp8266 (i unafafignosnuuuunlvidnyazimiioudy Arduino

UNO(92v1 197 19 shield v1aaan 197y UNO 1d)auisaldiu Arduino IDE @WeuTisunsu'ld

Based on ESP-8266EX

Compatible, IDE to program

11 x1/0 pins

1 x ADC pin (input range 0-3.3V)

Support OTA wireless uploading

Onboard 5V 1A Switching Power Supply (maximum input voltage of 24V

X
Al
Do

o

- ° 1
U 29 mavhauveaneiadian lutiein Wemos DI WiFi espg266



2.8.1 MIAAAG Driver Arduino UM Windows
o i o
srumaud 1 ariulvaa aTusunsu ldandulad

' t
http://www.arduino.cc/en/Main/Software LﬁﬂﬂixUUﬂQUﬂﬂ?i‘ﬁﬁmmﬁzﬂﬂm

Windews s=iale
Windows /17 fae

Mac 05 X

Linux

COMMECT: COLLABORATE CREATE L

Try out the new
Arduno Web Editor

PREVIOUS RELEASES

ABDUINDG SOFTWARE

HOURLY BUILDS

.....

a"

317 2.10 I Tvaq Arduino IDE

d' A k4 o Y o
Tunoun 2 woitla Isunsundreewuduvdini sagil

Edit Sketch Tobis Helr

@ich_junida

PUT your Sepup S6de fenal oSy sUh once:

31 2.11 miaendadla1dau Arduino IDE 1.6.12

15



@
a w

uADUN 3 AAAI Broad ESP8266 a3l Arduino IDE

Eee
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Pl Ceri-— M

Open... Ceri+- O

Opern Recent >
>

Sketchbook
> here -4 TEANS TR
Examples
Cloze Cerke- W
Seve Ceri-S
Sove As... ok Shife-S e, =t repeatecdly
Page Setup Ctri-Shift-FP
Frire Ceri-P

Chait CTtrl- 12

3 1n2.12 lﬁﬂﬂ Preferences

»
o

Additional Board

Preferences

FeIN0S  Netweork

o tohbiook ocation

€1 Wisers DD Documents Arduns

Editer language: System Default v {requres restart of Arduins)
Editor fort swe: 12

Interface scade: ] adtomanc : ® (reguires restart of Arduino)
Show verbose cutput during: 7] compdatien [ upload

[ None

£ Deptay Ine numters

[} Enble Code Foidng

[ Verdfy code after upioad

[] e entmernad ectiter

£ Check for undates on siartup
Emm&mmnaﬂ‘mmnve(.p@ > .ino)
EA Sve when verfrng or upicadng
Additional Boards Manager URLs: |

Murs oo

s NEFWE Viostinta L ccal|Ardun 1 S'pra ferences, et
fsdY oriy ey, At

- )
37U 2.13 uanani1A 193984 Preferences

H g 3 [ a 1
YuABUA 4 19114y File >> Preferences 3¢ YUN A Preferences I dunaluzos

Browse

Cancel



L >>a41u Addition Board Manager URLS: il

66.com/stable/package_esp8266com_index.jso

=

[T [os ]

17
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v H 3
Yunoufl 52119 Link a41u Boards Manager URLs:21n1iUnA OK

& sketch_junida | Arduinc 1.6.9 = O x|
File Edit Sketch Toels Help

Auto Format Ctrl=T
Archive Sketch
sketch_juni4a Fix Encoding & Reload
14 sertup Serial Monitor Ctrl=Shift+M Arduine Yin
purc ¥ Serial Plotter Ctrl=Shift+L & Arduine/Genuine Uno
i LT R e e Yaa LT Arduino Duemilanove or Diecimila
isrcy 40 — . . Arduino Nano
- ; Port 3 |
e & ¢ Arduino/Genuino Mega or Mega 2560
puzr o Get Board Info
Arduino Mega ADK
} Programmer: "AVRISP mkii” 3 Arduinc Leonarde
Burn Bootioader Arduino/Genuino Micro

Arduinoc Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduine BT

LilyPad Arduino USB
LilyPad Ardumno
Arduino Pro or Pro Mimi
Arduino NG or older
Arduino Robot Control
Arduinc Robot Motor

Arduine Gemma

gﬂ‘ﬁ 2.15 1@0n Boards Manager

1 ' o a
VUNIA1 Boards Manager (@en Type 111 Contributed
. Boards Manager

Trpe AN v

Arduino version 1.6.11 INSTALLELD

pEchage

nuing Uno. Arduing Dietmidla, Acsing Banc. SErduing/Genvine Mega, Arduino MegaAD¥, Arduino

inc Micre, Arduino Esplora; Arduing Mini, Arduino Bthemet. Arduino Fio. Arduino BT, Arduno LiyPadUsSa
Pro. Arduino ATMagaNG. Arduing Robot Contrel, Arduine Robot Motor, Arduino Gemma

Arduine SAM Boards (32-bits ARM Cortex-M3) &, Arduino
Boards incdluded in this packagse
Arduing Due

Mars infg

Arduine SAMD Boards (12-bits ARM Cortex-M0+) 2y Arduino
Boards included in thes sackage
Arduina/Ganuine Zero, Arduina/Genuino MKR 1000

Qelins heig
M nf

31/ 2.16 ESP8266 1ionIna 1 2.2.0



W111719 Boards Manager EUTAI Boards U931 ESP8266 @onadFu 2.2.0 Wiolnl
a1 luauIAn Boards 1AZAA Install 592 TU51nTu2 THan Boards ESP8266 19 1azAnnd

Tiiea
© Boacds Manager X

Tyoe Corathsl

;‘“‘ by ESPB206 Community ve-si0n 2.2.0 INSTALLED ~
Soards indluded m this package:
Geneds ESPE266 Module, Olimex MOD-WIFI-ESPEZ66(-DEV), NodeMCU 0,9 (E59-12 Module), NodeMCU 1.0 (E55-12F Modyle).
Adadruit HUZZAK ESP2366 (E5P-12). ESPresso Lite 1 0. ESPressc Ute 2.0. SpariFun Thing. SweetPes ESF-Z10. WaeMos Tl WeMos
D1 mink, ESPine (ESP-12 Module), ESDino (WRIOM-02 Module). Wifinfo. ESPDuino,
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CREATE AN ACCOUNT
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Narin Bannasan
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2.10.2 MSAAAT Microgear Library 184 Arduino

Microgear Library (@113 Arduino)
Y g =S . 4 o a e @ a
TuTAnves NETPIE Hua21in13 Include Library Fazitlun1sifium 1 afiiaummnie
; L & o 2
yo3 NETPIE 11 1Uife 1 Arduino aunsaldmdafimumvizves NETPIE 1a aariuis1de
¥
A04111A15AAAT Library Y89 Microgear ADU A11 1Maa Microgear Library (§1151 Arduino)

ansaaid Tvan 1403: https://github.com/netpieio/microgear-esp8266-arduino

netpieio / microgear-espB8266-arduino @ Wach~ 3 A Swar 5 YFork

<> Code ssuBs 8 & st B s, ¢
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5171 2.32 vhmsuan Teldien Taime s Microgear -ESP8266- Arduino -Master
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Fite Edit Sketch Yool Help

#include <AuthClisnt.he
#include “MicroGear. h>
#1nclude <MOTTClient.h>
#include <SHAL.h>
#include “Arduino.h>

#inc e <ESE Fi.he =) U \ 2
iy i /Wﬁﬂ (refn NeeMeY Tifhages
YWIFI SSIDY; as a
i e e e, e TUCEARSI00 WF

password

#cdefine BPPID TAPPID" \
idefine GEARKEY  "APREY" AR B

#define GEAPSECRET “APPSECRET"
4define SCOPE " Q@ A 2 1
[}QQ}? ‘U@ﬂ@ AN (SRS INIEliIHIQ}
WiFiClient | ] \ . ] q( . @
SECRET wephsn (iswedls NEREE

AuthClient *authcliznt;

int relavPin = 5;

HicroGear microgear! el

roid onMaghandler{char *topie, uintl_t* mag, unsign 1t maglen) |
Serial.print{"Lncoming mesdzags "E
Saws s [t S

SdefLr
LECE St
CE TR
ddafi
heli
4 L ot b o
1} i ¥

71l#1 2.34 nsendaya Key a9 14
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2.10.3 NM3a313 Datasource 11 Freeboard
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' P I~ 1
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Yuaaun 1 @Weoulaaadllsunsy ArduinolDE

|

1 +~ Senscr?in AQ - 3 alog
* 0ffzer 0.00
] terval 20
yae
yae
{
erial (9600) >
terial . prinnin ("pi Setes expesimesc!=) Tess the o 2
]
VELE P (vaid)
I
7 samplingTime A§ B
7. printlime )z

pHValoe, voltage:
_| r{) -sa=piingTime > samp
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51U 2.41 TaaluTys1nsy ArduinolDE

Yumaui 2 1113 Upload TAAAT U5A WeMos D1 wifi ESPS266

e sasplingInterval 20
= printinterval 200
Rrraylenth 40 a2
int pHAcray[Arraylenth]; Store thi
pHArrayIndex=0;

ap (void)

{
erial.begin(5600):
Serial.printin(“pd meter expeciment!t): Test the serral moaizor
I
(r7oid)
{
a g samplingTime = {):
£ ed long printTime = 1)z
tatic float p&l‘laiu- voltage:
124 () -samplingTime - samplinglnterval)
3
pHArray [pHATrayIndexs+]=iny Fead (SensorFin);

£ (pHArraylndex==Arraylench)pHArrayindex=0;

voltage = avergearray(pHdArray, Arraylenth)=5.0/1024:
pHValie = 3.5*voltage+Offset;

samplingTime=mi ()

&4 " e i Vvl Tianans G = ot ol ks M il i e il | e
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2.10.5 matvaulilsunsuasuasa WeMos D1 wifi ESP8266WSauuanin

U NETPIE

NETPIE 11]u Platform as a Service U3n13n1si¥eudedayauazuanilisuteya
sgwinginiianen 18 muigdmsu ntemet of Things Fegtiuunslfruezmiloudy
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GitHub NETPIE 1715 n15 TaogudinaTuladdidnnseiinduaznoninmoiunana
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Yunauil 1 Arduino IDE 14 NodeMCU Dev Kit f11 11l Library MicroGear ESP8266
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Arduino 9101y Aladedalaavuin

Basic

senst char* ssid =
const char* password = <WI

<APPID>
<RPPKEY>
<RPPSECRET>

“=spB2E&s”

int Timer = 0:
MicroGear microgear|client);

o1d paMsghandler (char *topic, uinti_t* msg, ansigued int meglen) |
@ming message ——> )3

Serial.print{”
mog (msglen] = e e
Serial.prancin{{char *)msqg);

void onFoundgear(char *attribute, uintd t* msg, unsigned int maglen) |

7UM 2.43 A NETPIE ESP8266 basic sample
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MicroCear.h>

e MOTTClient.h>

= <SHR1.h>
<hrduino.h>

oo <ESPEZ66WLEL. B>
= <EEPR(M.h>

coast: char* ssid = “ELETCE":

= SECRET ~ZIp33Dyojas
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= Tepic "/pd”
retained true

WiFi€lient client;

hothClient *authclient;

int timer = 0;

MicroGear microgeari{clisnt):
fine SensorPin 24 L to Ardwing Analeqg Enput O

Offset 0.00

samplingInterval 20

printInterval 200

ey & TN mm i T et e e S P
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Tunaui 3 1113 Upload 1AAad UB5A WeMos D1 wifi ESPS266
D pH6_test | Arduine 16,11
Fife Edit Sketch Took Hep

pHA_test
+ = ZhuthClient.h
“MicroGesr.hl
de MOTICLlient.h
i= (SHRI. M
3= <hrdeino.h
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#d=fine RLIAT
sefine ‘Topic =/pH™

nr retaiped true
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DATASOURCES
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WIDGET
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TFunaun 7 lddoya Datasource 1984 Value Tavazldasail
datasources["data1"]["/TestControl/gearname/testpump l status']== "ON" nuee ielinmida
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Aunoui 8 Tadoya Datasource 1109 Value Tagazldaidail
1. datasources["datal"]["/TestControl/gearname/TempSenser/Temperature”| HUDINIT AR

=

gauu i luth enaAeA UL Real-Time #1 NETPIE freeboard

2. datasources("datal"]["/TestControl/pH"] ¥inudanmsaaminuilunsa-a1apH) lutii tioun

LE@AIAIL Real-Time N NETPIE freeboard

3. datasources["datal"]["/TestControl/gearname/Turbidity/Turbidity"] WieaIn I Wi‘lﬂTliJ“lju
Tyt iou @A UL Real-Time 11 NETPIE freeboard
WIDGET
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] v
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Ui 3.21 Qeulvmsuaasausuyasnuuiiunsa-arapH) lui U NETPIE freeboard
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CANCEL

317 3.28 1luuU Widget Type 3 1111
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Widget Type
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Topic path :
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CANCEL
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CANCEL
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o1, aau 16

2.94

MURMDITY

1 ¥ 3
5111 3.32 nilmdnves Application eI Mes lutiazaluguiiulh

34 nm#anﬁannéamﬂﬁ’qﬂnmﬁ w38 THING
Lﬁaa%m%gaagjmﬂuszunmﬂﬁu‘i‘mi Cloud Platform ¥®d NETPIE
(Network Platform for Internet of Everything) J.mxs#’fﬂqﬂﬁﬁfz'ﬂusiaifauumﬁeﬁmﬂ%’ua‘mwn
Tau NETPIE 219 Library ﬁ‘dlfil I\/Iicrogears2 Gﬁé Microgear @1131 Arduino %ﬁmil"‘f)’iﬂnﬁiﬂ
qudoyaldeil
#include <AuthClient.h>
#include <MicroGear.h>
#include <MQTTClient.h>
#include <SHA1.h>
#include <Arduino.h>
#include <ESP8266WiFi.h>
#include <EEPROM.h>

#include<MicroGear.h>

const char® ssid = "sutheera";

const char® password = "kaofangl111";

2 =
aunsaailvaas lann https://github.com/netpieio/microgear-esp8266-arduino
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#define APPID "TestControl"
#define KEY "nxTVRwi8XgziqfS"
t#tdefine SECRET "FBWAAfq9oumgq34zK7IGx7d38"

WiFiClient client;
AuthClient *authclient;

A598IUYDI KEY, SECRET taz APPID munsaud luTaelddouan laasie Hoindu

U
]

NETPIE azn1sastoyanildozdeeliniing Topic IAugilasaiynduieligilnsalisouds

dedoyateiuld TnsideudoTaoldidassfi
#define Topicl "/Templ"”
#define Topic2 "/turbidity”
ftdefine Topic3 "/pH"
microgear.subscribe("/Pumpl");
3.5 mst@addeyn U NETPIE Freeboard
ioidoudedoyatugudoyavetszuumsI¥u3n5 Cloud Platform woa NETPIE
(Network Platfoﬁn for Internet of Everything)hlﬁuﬁ’”l Li’lﬂzﬂ”ﬂgl’?]ﬂgﬂ1ﬂllﬁﬂﬂﬂﬁiﬂﬂ1%ﬂ?ﬂ1iﬂjﬂﬂ
NETPIE Freeboard cﬁaamﬂuﬂmmmwauuu Real-Time uasﬁ'ﬁnwéamnmu publish-
subscribe TugUuummsiithlifgunsal loT #ie “Things” nnsofadedents Taneuiu'ld
a1 nsdemsuuuianisasossuldneTils Tnnon MQTT uay HTTP REST
seuvzlidIuueaDevice  Alias 14ifumifouseitennansidesnts chae il
W1 Datasource FIUATAIA19 Taeiiddadail
void onMsghandler(char *topic, uint8_t* msg, unsigned int msglen) {
Serial.print("Incoming message - ");
msg[msglen] ="\0';

Serial.println((char *)msg);

String stopic(topic);
String smsg({char*)msg);
if(stopic == "/TestControl/Pump1"){

iflsmsg =="1" )}
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digitalWrite(D6, HIGH);

microgear.chat("testpumpstatus”, "ON"); // Effu"lﬂﬁ GRITERT) i NETPIE Freeboard
telsey

digitalWrite(D6, LOW);

microgear.chat("testpumpstatus”, "OFF"); // Trlaauzeu 17; NETPIE Freeboard
}

msdenaznaasteyavesmguugil Aanuyual auilunia-a1a(pH) T
amnsaldida g

microgear.chat("TempSenser/Temperature”, temp); // N3 chat ﬁillﬂiﬁhm pon 1
microgear.chat("Turbidity/Turbidity" turbidity);

microgear.chat("pHSenser/pH Meter",pHValue);

3.6 ﬂ‘li!lﬁﬂd‘i’fﬂgﬁ WU Android Application KKMC IoT

Application KKMC loT gnasniiuuaziiam1las Khon Kaen Maker Club Fusudon
Application o maeiiu Application A1UANYUNTal IoT H1U NETPIE Faamsong
0319 Widget mnauquginsafld dsadhlUfam Topic dmsumadends snifudaunsa
T#91u14 nelu  Application Sfansuaaana uaza1UguglnIal AoufivziFeniy
Application'ld aursnlddidadari
microgear.publish(Topicl tempread,retained);

microgear.publish(Topic2,turbidity,retained);

microgear.publish(Topic3, pHValue,retained);
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517 4.4 ¥l sNYBI Application KKMC IoT
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317 4.5 M373A1 Application KKMC IoT
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ee

v o o £ o 1 . 3
UBYATUTVIZUUATIT “Publish to topic success”

I8T) KKMC loT ONLINE ®©

EYS

2., RatAu 17

2.08

[TURBIDITY

1 A

'ubliste 1o topic Success

®

317 4.8 13iBUAD Application KMMC [oT i1l NETPIE
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NETPIE
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Irwere i dannnuguiazisuee s iannmilunsa-a1a lutiipH) uaawrar1u Android
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Application U1 Smartphone 3¢iia1unnadszanm 5 Jniiilameunuamnnimesves

Uy 3 Naad1L NETPIE Freeboard

a -] i‘,’ ] . . . . N '
A1TIAIUAUAIWUUINIY Android Application KKMC IoT AUTAHIUAD Code LD
Y w dy
aunulaqail
void onMsghandler(char *topic, uint8 t* msg, unsigned int msglen) {
Serial.print("Incoming message -->");
msg[msglen] ="0';

Serial.println((char *)msg);

[femmmmmem e #ralszuranadidutla/da I

String stopic(topic);
String smsg((char*)msg);

if(stopic == "/TestControl/Pump1")}

iflsmsg=="1" )}{

digitalWrite(D6,HIGH);

X a A
microgear.chat("testpumpstatus”, "ON"); // Wu'll@niuzaa 7 NETPIE Freeboard

telsed
digitalWrite(D6,LOW);

microgear.chat("testpumpstatus”, "OFF"); // ldanaiuzau #1 NETPIE Freeboard

210 Code 91981 lumsmnuanindladla draea 1 fnauneSuiay uazgiinis
=2 w 1 o dll at ]
chat 14N UTZNI19Y@G1N38IAY Smartphone Tnsazipufunazgnilszularnanisiiauan
Cloud Platform 494 NETPIE A28a184 microgear.chat("testpumpstatus”, "ON"); HUWALNL
L ol 4 1 g = H
vznsdedond "ON" TUnIg5 %o "testpumpstatus” damaliian uziulvdai NETPIE
= =1 1 T H s o sﬂ’ o
Freeboard lumsivuanisila/ila drdeaifiuenmilonin 1 Awiuinevgaiiu uaz ld

A01UzAZAY N NETPIE Freeboard Tagmsaiuquidladlaniazviaananlszun s Juii
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1 r 3 l ' - '
N1Ia@In1vu NETPIE Freeboard %Lﬂumiﬁdﬂ‘m‘ti‘lmﬂﬂ';FIN“]LL‘U‘IJ Real Time 921
¥ . ' F - ~ Y o
N13A3 Topic AWV ’t‘NLMﬂL’QﬂﬂSﬂL L‘i‘li‘]‘l«l'llﬂﬁﬂﬂi‘]fsﬂll‘l’hﬂﬂ NETPIE Freeboard Lo

s

Application KKMC IoT UUSmartphone el
#define retained true

#define Topicl "/Temp1"
#define Topic2 "/turbidity"
ftdefine Topic3 "/pH"

microgear.subscribe("/Pump1");
U ' 1 a 1 ' < ' H
nsaeAazuaaItoyaveIAIguugll ALY uA1 ANNtlunsa-a1apH) Tuii
: &
aunsalimdalaqatl
microgear.chat("TempSenser/Temperature.temp);  / ¥11A15 chat @211 3@ 1399 aon 11

microgear.chat(" Turbidity/Turbidity", turbidity);
microgear.chat("pHSenser/pH Meter",pHValue);

n13 19199 Microgear.publish 3z1iun s dadonmuun linmizeadsulds Topic
w Y 0
(W2 UNUDNAIHUA
microgear.publish(Topicl,tempread,retained);
microgear.publish(Topic2,turbidity,retained);

microgear.publish(Topic3, pHValue,retained);

1 gilngal
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Code NFFDUABNUIZUUMSIAUINS Cloud Platform U843 NETPIE

#include <AuthClient.h> ' 43 . o
1.APPID (Hlusoisimivua 19 u

#include <MicroGear.h>

#include <MQTTClient.h> NETPIE

tinclude <SHA L h> 2. Key flunannil¥dmsugilnsal

#include <Arduino.h> | 1¥ouAs NETPIE
ffinclude <ESP8266WiFi.h> 3. Secret ilusWaduwi o 14y

#include <EEPROM.h>

Q o

#include <OneWire.h>

@

#include <DallasTemperature.h>

1 key dnsuliginsali¥oun oNETPIE

2 g [~ L) i3
Tagnitaziludoyamwiz uaz lish
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| unglussUUNETPIE
#include <Wirebh> o
#include <Adafruit ADS1015.h>
const char* ssid = "sutheera"; // % WiFi Lluﬂﬁ!,%amiﬂqﬂﬂiiﬁ

const char* password = "kaofangl 111"; //5Wd WiFi 1un1515§amiaqﬂnmf
#tdefine APPID "TestControl"

#define KEY "nxTVRwi8XgziqfS"

#define SECRET "FBWAAfq9oumgq34zK71Gx7d38"

#define ALIAS "testpump" // %ﬂqﬂﬂiﬂf

| @4 Topic mwizvauAazgnsal e

ee

#define retained true

f#define Topicl "/Temp] ' Fonl¥eusialu NETPIE Freeboard LA

#define Topic2 "/turbidity"
: - Application KKMC IoT U1 Smartphone

#define Topic3 "/pH" !

#define D6 12 /A UAYT D6 ADI A Irelay INT

a

#define temp D5 /AMUAYT D5 INDOIUA U UI¥D T QUMD

U



#define SensorPin A0 //pH meter Analog Input 0

#define Offset 0.00 /{deviation compensate(f\"’]ul.‘lcjml,uuﬂfﬂl,“ﬁﬂ)
#define samplingInterval 20

#define printInterval 800

#define ArrayLenth 40  //times of collection

int pHArray[ArrayLenth]; //Lﬁmhm?iammwuwa%

int pHArrayIndex=0;

OneWire oneWire(temp);

DallasTemperature sensors(&oneWire);

WiFiClient client;

AuthClient *authclient;
Adafruit ADS1115 ads(0x48);

int timer = 0;

MicroGear microgear(client);

void onMsghandler(char *topic, uint8_t* msg, unsigned int msglen) {
Serial.print("Incoming message -->");
msg[msglen] ="0';
Serial.println((char *)msg);

e RN LT Ut s LR £T51 Y1 |- — 7

String stopic(topic); 1 L --a‘ T 5;' 5 . .v . %‘ N
- Tumsdmuamsilatla e 1 AU
String smsg((char*)msg); ;

. - féuﬁwm uaﬁu‘lﬂﬁmuxﬁﬂ“ﬁ NETPIE
if{stopic == "/TestControl/Pump1"){

iﬂsmsg N 1 n ){ Freeboﬂrd
digitalWrite(D6, HIGH);

5 ~ H
microgear.chat("testpumpstatus”, "ON"); /4 wlvearuzia # NETPIE Freeboard
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telseq
digitalWrite(D6, LOW);

microgear.chat("testpumpstatus”, "OFF"); // Ivl@a1uzey 1 NETPIE Freeboard

} ! :
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TWanuzazal 1 NETPIE Freeboard

void onFoundgear(char *attribute, uint8 t* msg, unsigned int msglen) {
Serial.print("Found new member -->");

for (int i=0; i<msglen; i++)

Serial.print((char)msg[i]);

Serial.printin();

i

void onLostgear(char *attribute, uint8 t* msg, unsigned int msglen) 1
Serial.print("Lost member -->");
for (int i=0; i<msglen; i-++)
Serial.print((char)msg[i]);

Serial.println();

void onConnected(char *attribute, uint® t* msg, unsigned int msglen) {
Serial.println("Connected to NETPIE...");
microgear.setName("'mygear");
microgear.subscribe("/Pump1");

microgear.setAlias(ALIAS);



void setup() {
microgear.on{MESSAGE,onMsghandler);
microgear.on(PRESENT,onFoundgear);
microgear.on(ABSENT,onLostgear);
microgear.on(CONNECTED,onConnected);

Serial.begin(9600);
Serial.println("Starting...");

pinMode(D6, OUTPUT);

if (WiFi.begin(ssid, password)) {
while (WiFi.status() = WL CONNECTED) {
delay(500);

Serial.print(".");

}
Serial.println("WiFi connected");
Serial.println("IP address: ");

Serial.println(WiFi.locallP());

Serial.println("Dallas Temperature IC Control Library Demo");

Serial.printin("pH meter experiment!");
sensors.begin();

ads.begin();
microgear.init(KEY,SECRET,ALIAS);
microgear.connect(APPID);

f

void loop(void)

?
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if (microgear.connected())

{

microgear.loop();

timer=0;

float tempread = sensors.getTempCByIndex(0);

float turbidity;

intl6_tadcl,adc2,adc3;

char temp[10]; // a5 dauls 1314 dadoyan1e microgear.chat (Apal431/u1 char)

— R TCTO R —
adcl = ads.readADC _SingleEnded(1);
turbidity = (adc1 * 0.1875)/1000;
Serial.printin(turbidity);
delay(500);

R mqmﬂgmuﬁ?
Serial.print(" Requesting temperatures...");
sensors.requestTemperatures();
Serial.println("DONE");
Serial.print("Temperature for Device 1 is: ");
Serial.print(sensors.getTempCByIndex(0));

sprintfitemp,"%d.%d" (int)tempread);

L L 1 3
[ =mmmmmmmmmmeee A9 Ylnetpie
microgear.chat("TempSenser/Temperature",temp);

microgear.chat(" Turbidity/Turbidity", turbidity);

// 115 chat Aautlsa19e oon

81
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J sy a4A1A199 119 AppKKMCiot-------n-nn----
microgear.publish(Topicl,tempread,retained);

microgear.publish(Topic2,turbidity,retained);

static unsigned long samplingTime = millis();
static unsigned long printTime = millis();
static float pHValue,voltage;
if(millis()-samplingTime > samplingInterval)
{
pHArray[pHArrayIndex++]=analogRead(SensorPin);
iflpHArrayIndex==ArrayLenth)pHArrayIndex=0;
voltage = avergearray(pHArray, ArrayLenth)*5.0/1024;
pHValue = 3.5*voltage+Offset;
samplingTime=millis();
t
ifimillis() - printTime > printInterval) //Every 800 milliseconds, print a numerical, convert the state of
the LED indicator
{
Serial.print("Voltage:");
Serial.print(voltage,2);
Serial.print(" pH value: ");
Serial.printin(pHValue,2);

printTime=millis();

1 1 3
[ =mmmmmme e AU Unetpie

microgear.chat("pHSenser/pH Meter",pHValue);
/R — dam1pH TN AppKKMCiot--------=r----

microgear.publish(Topic3, pHValue,retained);



i
double avergearray(int* arr, int number){
inti;
int max,min;
double avg;
long amount=0;
iflnumber<=0){
Serial.println("Error number for the array to avraging!/n");
return 0;
f
if(lnumber<5){ //less than 5, calculated directly statistics
for(i=0:i<number;i++) {
amount+=arr[i];
}
avg = amount/number;
return avg;
telse
iflarr[0]<arr[1]1)4
min = arr[0];max=arr[ 1];
i
elset
min=arr[1];max=arr[0];
i
for(i=2;i<number;i++){
if(arr(i]<min){
amount+=min; /larr<min

min=arr[i];



felse |
iflarr[i]>max){
amount+=max; //arr>max
max=arr[i];
telse{
amount+=arr[i]; /min<=arr<=max
f
Hif
{//for
avg = (double)amount/(number-2);
HIAE
return avg,

}

84
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