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ABSTRACT

In lower-north and the northern-center, there are several rivers flowing by such as Ping
River, Wang River, Yom River, and Nan River. These rivers are parts of people’s career such as
those who feed fish in a floating basket. However, feeding fish in a floating basket sometimes
faces a problem, for example, the water needs to be always in a good quality. If there is some
changes, e.g. polluted or muddy water; the fish will be affected. Therefore, if the farmers do
not solve the problem instantly, the productivity will be damaged and the fish will be sick.
Sick fish will spread out the disease to the others resulting in productivity damaged. Farmers
cannot be noticed instantly, so they will know what happens after some unusual things occur
with the fish. On the present days, Wireless Sensor Network (WSN) and Internet of Things (IoT)
technologies have been very influential in people’s lifestyle, for example, Smart City
management, Smart Farming management, etc. As a result, this study develops the water
quality measurement system which can notify farmers instantly. This real-time notification
helps the farmers to be aware, to control, and to solve the problems according to the results
of WSN, loT and GIS technologies.
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2.1.2 PHP
PHP flan wineuiiunasdnnan scripting language Awdmanilidwinggasiveglulidn
15U script kazlaaTltaudesaIfeflUs YA faeg130an1wansy L¥u JavaScript , Perl

Wudu anwarass PHP ALAnA1991nn191aASUALUUDUS An PHP TASUASHAILILAZDDNKUULY
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v =

Winldaulunisastaenarswuu HTML Tngaunsna@eninsnuse wntuiamlalaednluilf fauula

81271 PHP Wunwiiiendn server-side wie HTMLembedded scripting language 1A E]ELuVJﬂG]
U 1 = = a 6 = Y a < 1 v @ d a ¥

adaneuiliadesneuimnesasliusn1siiu Web server avdeninSumariideude PHP 19197 suas
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waliswiutues delain PHP WunSesllendfnsiianilanaasliisiaiunsaasns Dynamic Web
pages (umanidinsisneuiudly) ldegnadiuss@vsnnuazlgniaunnniu

PHP 1lunasuiitivlaunainnguassdnwaunludalawmesasuatu w3e OpenSource
At PHP afinswaiunlieg1esinsa wazunsuaslaeanivegredauileld sy Apache Web
server sxUUUfURDE19U Linuxvise FreeBSD usiu Tullagiu PHP anunsaldsiuiu Web Server

N RIVUTEUUU URNNS
ANWMLLAUYDY PHP
1. Tafleins
2. PHP \Juldsunsinedng sever safuinmuannsalasite
3. Conlatfun FufoPHP suiiA3as UNIX,Linux,Windows léun
4. Goufdry fleannn PHP Hadlulu HTML wagltlassaiauarhonsalnwdiey
5. Buaviiusednsan lnamzdloldiu Apach Xerve wsnglidasldlusunsuainaieuen
6. Tu5mAU XML laviugdi
7. Tiussuuuiludoyal
8. ldfiutoyasdnusiaegeliusydnsnm
9. Iﬁffﬁuiﬂsﬂa%ﬂﬁaaﬂa WUy Scalar,Array,Associative array
10. ToiunsUszanananinla
sUnuunsL U8 PHP

nsWeulAn Lsrdwasaldeulaainlisunsy Editor ialuiiu Notepad %38 Editplus lilusui

AzAInNgnnIazliiu Notepad ins1gkauuIAyU window BELAY WANIABINITAIUAINITOUAY

" Y
a 2 o o} |

Options AinAuALwInlUsUNsY Editplus 14laRATIREY sUkuUNIs@eY PHP W0auld 4 wuuds
f19819 NHeNABLUUT 1 wag 2 wuudl 3 Tdeurdedy Java script @ulUUN 4 @7 tag <%

wislouiu ASP laenilasuazlanadnsumiloudu wazaunsaunsnadludiuveinivn HTML dulanls

[

1. ns@gulanluzunuuniw SGML ellguiuudail
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<?
Ardslunwn PHP ;
7>
2. madeuldaiioldsindunies XHTML S XML (ianunsaldluy HTML wuuundils) asd
gULLUUf?ﬁﬁ
<?php
Ardslunwn PHP ;
7>

3. mauduldelugUiuy JavaScript diiguuuudsl
<Script Language="php">
mdslunwn PHP ;
</Script>
4. madeuldluguiuy ASP agliyUuuuddl
<%
ddluniu PHP ;
%>

* ﬁm%“ugmwuﬁ 4 91816 PHP 3.0.4 Tl uavardedlunlvg php.ini lulwawmes C:WINDOWS

Feonoulaeli asp_tags fiddu On

2.1.3 JavaScript

MwreuIwesdmsunsfeulusunsuuuszuudumesilaiiaslasumnuiisnediag

[ =

Java JavaScript 1un1wran3udideing delunisadrsazimunivled weldivledeiinig

9

¥ |
= =

A v P Aaal o o i o a =
Lﬂa@u‘lw'} ﬁqll'ﬁﬂf”]@‘Uﬁu@ﬁEﬂmﬂquvl)@ﬂ']ﬂaﬂu ﬂjﬂmaﬁmimmﬂuaﬂwmz LUaANULaY @'WL‘UUQ']UVL‘U‘W

'
o

azAdY (interpret) w3at3anindeuldnleisualiin (Object Oriented Programming) Afiitumnelu
L% a ¢ < o Y Y A 1% o L4
nsoanuuukasaLlUsunsulusyuudumesdndmsuiillounionien HTML @mnsavinaudiy

Y

uwansladalld Taavhausiuiu ot HTML uazaiw Java Idviamsililaaioud (Client) wagviails
L5293 (Server) JavaScript Qﬂﬁ%ﬂ?“ﬁlﬂﬂﬂi% Fa1 Live Script oenu1ndeuiu Netscape
Navigator 2.0 tiiel¥asraiumalasindeduidsninesuuy Live Wire faunu3uussssuues
vsrigefifielfanunsndadeldrufuniwanilduagldusulse LiveScript Inal wéadsdolmdn

JavaScript anunsavibinisasiaiumatigniaunnsgunuienasdiamnsalaneuiudldlaegneiui
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(%
= o

leignAmualimduuinsgiulag ECMA n15v19 U9 JavaScript azdosdinisulaninudds Fedu

nouilargninnislagusniees Ay JavaScript Isanunsavianuldlamsuuusniwesnaduayy

Jagtuuswesifeunmuniatuayy JavaScript wdq Felunisasiswaswaunivles A4sauiv

HTML) Wil duledveasiginisiedoulns annsanevauesldnulaunniu

sl & [ %

JavaScript Wumwnaasudniianwasaell
1. 1 Wunwansuduuu lightweight programming language (nMwnaAsUALUUEL)

2. JavaScript @ansalgsaniu HTML way CSS iiipasiaazianaivled Alglanu web browser

s:uiqu wazlulavs PCs, laptops, tablets, smart phones, A2e
AAMUEINITOYDY JavaScript
1. JavaScript Yilannsald@sulusunsuuvuiteals Inelddesiisnwou

2. JavaScript fifdwinevaussiugldanu wu Wekldaaniiu wie Checkbox fanunsnda 1rin

av o [y

winbdle vibiiulagveasIufdunusiudldauanniu

Y

3. JavaScript a@n1sailpuvssiUisundas HTML Element lafganansaldgunuasguuuy ms

wanwaveuiulesly vientuanailomansadourdenansilomlsuuudiien
4. JavaScript ansnsalnsavaeuteyald dunadndeisinsendeyauaiuled
5. JavaScript anunsaldlunisnsiaaeudldla
6. JavaScript @313 Cookies (Nudayavesgltlunauiinnesvewliio) I

Y A v =) A
VIALLASUDLAYVBY JavaScript

(%
0y

11391197183 JavaScript AATUULUIINE0S (1Sunindy client-side script) Asiulidnne

li@svesoglsuiofluu Adasanansald JavaScript Tuliuwald Arsdun v aasUs du wu

(%
tY

Perl, PHP %39 ASP @4¢94uUan11uuazinaunsiitaIaadsniios (5unan serverside script) Aatiu

Jadedlduu@siies Maduayunvuvarilvingu andnvazaaina il JavaScript fifedninde

1 [y a

lgnansasunazdetonanisd AUEsHLISIAEATY WU N1381ulda nlE@swiies Weluuansuy

Y

[
Y]

< A £ P o -3 as ¢ & 1% o & [ N2 ¥ [
LIULNA MﬁE]iUsUaHaQ']ﬂE‘\JISUNLWE]L!']lULﬂUUUL"ZﬁWL’JE]ﬁ LWUUAU ANUUINUAN UL UAIIANABDIBIFANI
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2.1.4 HTML

awinouiuneifldlunisuaniuaresienaIsuu website udafsnioniuiniving an
WA aziuau1nsgILlneaIRns World Wide Web Consortium (W3C) 4agamnnsnauinigmiu
Software 484 Microsoft #1191 HTML udnasmdsildideulusunsuldviofiFondn HTML

Application

HTML WWunarwuseiang 1wsunisnisasriaiung Iagldniewn HTML anuisasinlaels
TUswnsY Text Editor #1199 19 Notepad, #Seazordalusunsuiiduaiodiotivadraniuina wu
Microsoft FrontPage, Dreamn Weaver 338 uisauazainlunisadianiin HTML drunisidenldanu
NIOVAFDUNITNIUTBNDNANST HTML agllusunsy 19U IE Microsoft Internet Explorer (IE),

Mozilla Firefox, Safari, Opera, 8¢ Netscape Navigator Wuduy
1A3965190181 HTML 2819478

<html(>

<body<hl>aaaaa</h1>

<p>bbbb</p>

</body>

</htm>

nsleuln HTML 5udusie <html> uagsiasau </html>

a & A = a vy v Y
- fghunanailonvedna fie body Inen1sil@eu body 9%3UAUAIE <body> WALFADIAU MY

</body>
- aeluf body (@dlen) NazUseneumediugesdudn wuludiegs body Useneusie
1. head Fadudiuii3ad (aaaaa) Ms@egulfn Budume <hl> uazAoau </hl1>

2. page Fududruiilories (sssss) n5iTouldn Bududie <p> waziesau </p>
(http://www.mindphp.com/uniSeuseulat/undeu-html/2443-unii1 lassadeniwhtml-a819

918.html ,2561)


http://www.mindphp.com/บทเรียนออนไลน์/บทเรียน-html/2443-บทที่1-โครงสร้างภาษาhtml-อย่างง่าย.html%20,2561
http://www.mindphp.com/บทเรียนออนไลน์/บทเรียน-html/2443-บทที่1-โครงสร้างภาษาhtml-อย่างง่าย.html%20,2561
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2.1.5 Internet of Things (loT)

gunsaldidnnsefindlullagiudruaunsadenseiudumesidalduuianduwwifnvesiiun

loT Fefiuselegegrannuislunsenuisauazanauienies wu n1slansida-Un adngln i
va s & o &Ko o & M v = i va s & | = v aa ! =~
N3 Tduwmesidn Mstdmsu loT duldlafiiesunnislddumesidaiesegnafen Saildnegranilsi
Ql' Yy v oA

REPNENPILE!

2.1.5.1 Wireless Sensor Network (WSN)

Tundl 9 Sensor node siee) FruauNINVinlmAn WSN Tigunsalsnsqanunsaeusaniule
r-i" gj -] ¥ [ 6 1 Y @ 1 1 d' &J
@9 WSN tuaunsadulgngaaaey n59dulsngnisalingg ba daeens i nisndsuln Anuay

a dll ! [l U Y o Y Al 913.1/ 1 i 4
gaundl iedsrnludeszuulivhaunuieuluilansdienld

2.1.5.2. Access Technology

N1TWAUT Internet of Things Tuusnatnazwaunvaluladluls Hardware laun

processors, radios kag sensors %ﬁﬁ]xgﬂiaulfﬁﬁwﬁ’uﬁaﬂ’i’l a single chip 139 system on a chip
(SoC) UAFswaL WSN lunSenafusie uaziionndanisdeudetaatulainiswauimalulas
Y 9

ANFUNSDURDEINTU Intermet of Things #se Access technology

@ Routing Node

@ © Sensor

AN 2.12 Wireless Sensor Network
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2.1.5.3. Gateway Sensor Nodes

Welllasewne Sensor nodes uadnsLluazfoeil Gateway Sensor Nodes Wigazidousaly

I
¥ o

falandumesilase lnadi Gateway Uagvihmihgeusaluduasedie Intemet Tigunsalvisnun

Tulpsetng Sensor nodes anundstayaiingdunasiialitiues uay Gateway Nnilfazegniels
Local network &sagiinisanuanuneluin Gateway neld Local network Mduagliidennsly
§4 Internet ledaanselddnldldaunsaifigoudiunly Gateway forvazdeansiuldianiz aelu

Local network ta9beviniiu

Edge Node
/
By — O A

, Gateway
B-g 3

Internet
WSN Nodes

{O) sensor & Actuator YZ Communication

AN 2.13 WSN Nodes

[
o

9t WSN wudld 2 nga 1éiun

1. Commercial loT AauU931n local network Alvatgmalulad nwnne1aiululasaing Sensor

nodes lnesigunsal loT Device lunguilazidiousiouuu IP network iiingdumesiin

2. Industrial loT — PBwU431n local communication M1 Bluetooth %58 Ethernet (wired or
wireless) Ingsigunsal loT Device lunguilagdeasnislungu Sensor nodes Wagafuiitunse

I3 1 = ' = M v A 1a ¢ &
Juuuy local devices \iigsegnadeienalilaiveugdunasiin

2.1.6. 7% SQL
Junwiuinsgiulunisdnfegiuteya sanansaldauniw soL taainlusunsusnge
AeeiNIsiusTUUgIuteya 1wuld SOL lun1sfstaya (Retrieve Data) 31Ng1UTaLATIAIUTA

anlglaaad Mlunsduaudeyalugiudeys Mlddeyaiudnludsgiudeya Tdusuusadoyaly
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grudoya THavmenisfisldfesniseaningrudoya Wadegruteyaduuilnl 1dadanss
(Table) lugnudeya 1dasne stored Procedure Tugnuteoya 19as1e Views lugtudeya ldimvundns
TAfum1979 (Table), Procedure uaz Views lasusin SQL WWusnmsgiuusndsfivatsniasdu Fefaeil
AUWANA19AUean U luLARENANA U DAY WAlASIAS19UaNTUNNS SELECT, INSERT INTO,
UPDATE 30 DELETE Aagillaseainaieaiu w1 SQL daunnaglifuivledifiowansuatoyasin
gudaya DBMS lidnazilu Microsoft Access, SQL Server, MySQL, Oracle w3aldausiuiussuy
§1utaya RDBMS lai99gi8u MS SQL Server, IBM DB2, Oracle, MySQL wag Microsoft Access Wag

6 v

U318 (Analysis Tools) MUageslis1a@1u1saninIsld wie

Y

anunsalglunisivunlussuuingie
U5l SQL ledesaes satumnsiaunsaldanu sOL inhgesasdulszlemilunisvihanudila
Tunsvhanuiusguugiudeyaingdy s1uanuvangvesdiltnuliegdind@udnme wenani

uds saL faduvelusunsugiudeya Falusunsu soL Wuldsunsugiudeyaiiilassairsvesnisi

] '
a o o

Wladne lddudeu JUseaniaimnisyinnugs awsavinaundudeulalagldeii dauiealanfng

TWsunsu SQL Famnziasldivseuugmdoyaideduiug waslunvmiadsutansiauliidu 4

[

Uspam fail
1. Select query Iﬁffﬁméjuﬁﬁasgaﬁéfmﬂﬁ
2. Update query lddmsuunlutaya
3. Insert query Td@msun1suiadeya
4. Delete query Tddniuaudeyasenly

Ly

Jagduilvenduriszuudanisgiudeya (DBMS ) Naduayunistiads SQL 1wy Oracle,
DB2, MSSQL, MS-Access uanatniln1w SQL gninanldi@eusiudulusunsun1eengg i 21w

c/C++ , Visual Basic wag Java
Uszlavivasnien SQL
1. afegudeyaiay M1
2. atfuayun1sdansgiuteya Feusznause n1siiy NsUTUUTe wagnnsautoya

3. advayumssenldvsenumdeya
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ULNNVBIAIEINIE1 SQL

1. prwflenudoya (Data Definition Language : DDL) ilungquandsiildlunisadrsgrudoya n1s
Anunlassaiiesdoyadnd Column n3e Attribute la afinvesdayaidudszinvla sauvesn1sdanis

AUNISIL WALy au Attribute singsjlu Relation Lagn1sasnenadl (Index)

@1ds - CREATE,DROP ALTER

|
v

2. mwdan1sfeya (Data Manipulation Language :DML) Wunquadsniieiunnudrfgyueanim

saL tnengurndananiiagldlunis Update i Usuugsuaznis Query Jayalugiutoya Feenaiu

'
[

garasludnualz Interactive SOL 3o Embedded SQL filal

s SELECT,INSERT,UPDATE,DELETE

3. pwiruAudaya (Data Control Language : DCL) ilunguandanvzaneliifuimsgiudeya
(DBA) anusamuAxgIutayatitomvuadnsn1seusna (Grant) n3ensenidnnisidnly (Revoke)
gutaya Futunszurunistesiumnuvasadelugiutoya suvanismsaueandu (Transaction

Management)

'
[

ANE9 : GRANT,REVOKE

'
v aa

URULAges Yoyt uazunua kasuseau (2546) leavihnisfinwinisifesdansedaniinanseny

soyuyudnlifinseandundminau WelinmsdesUarlunseds lnenuiusunuesndiauazaiein

Y

anadluusnuninisiasslanlunsedutioninaznau dunsanuauusalunsede ardled usnalu

U a1 1 LY o‘d‘d

nsrdaazingnsedalatliag wanadusiaienany nimsvulenveswdisdunidgs dnindianny

Y

sala o

nunudeNan1y laiuisaeduedlanundeuddnindanununiuasaiuisaondesgld a1n
= Y H d‘ = 5 J & a - =

nsfntadeaunmiilnfeuninisdenar nuhnmsduilsuresansdunidinailiesainveudy

PNUauaziave i simienndsasluiliinnisasauingnaunuiesdIsliarsdunidimuyuly

USHIUNTLU

a ! v a Y o = d’l U !
FLFITIU DDUSAN LasAnly (2545) lﬂﬂ/lﬂﬂ’]iﬂﬂ‘lﬂNaﬂi%‘VI‘U?U’]ﬂﬂ?iLW’]SLﬁENU@ﬂHﬂiSSNWQ

AMAINUINITUAN BTV 9UENI HANTANBINUIIAMAINUIUTIUNTETR Laln Awmtie A1uTng

1%

wagsnulinsydanunanimiiliuandaiy msiznssualuwidnuavznadinnuiigs waden e
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3.3 MIRAILBULYDINTIVIAAUNINUA

3.3.1 YUAVBIUVULYDINITWAIUITEUU

AN 3.11 Arduino Uno

Ua3a Arduino Uno luuasalulasaeulnsiaesnsena AVR Nfin1sWaiuiuuy Open

¥

Sourcefaiim It UnLHEUaATIIR1Y Hardware uag Software A3U83n Arduino gnasnuuuslily

L =1 s
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ICSP : Interface

/ I70 port
Button Reset
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AN 3.13 pH Meter E-201-c PH module

pH Meter E-201-C PH module {uwuesdmsuinninulu nsn-ua vesasavarslag
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3.3.2 TUSHNSUADUNILADS

0.0

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUINC COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
OF ARDUINO.CC on arduino cc/credits

Starting...

AN 3.15 Uswnsu Arduino IDE

lUsunsy Arduino IDE dwisuldieusawwuiwaiiuaeuiinmes tivellgudA1dan1svinau
Tifuuees lnglusuunsuiiazuuslmdugesdiufie n1wdes Arduino Igdnguuuulasasiaves
mseulusunsueendudiudasgnatsgdiu lnaisonuaazaiuin Hendu wag Weilendy un
v v o e a 1 1Y a 4 &
ey Aagiseninlusunsu nglaseasianisi@eulusensuves Arduino Hu nnglusunsy
srfpssznoulumeiliidudnuuilantd uregrslesfianseadivendy S1uau 2 feidu fie setup

0 waz loop ()

3.3.3 msldadeligunsaliwuives

o
Y

FuRauLsN LTINS UM TIINUTR ALY Ao TULASY Arduino IDE aduldsunsy
Asuldsunie C iiamunusaidadaulunisyineuliduugesaion1sonlnanedendeulu g

UL asidaufaiuADURILMES



& ph_and_turbi | Arduino 167 = X
File Edit Sketch Tools Help

ph_and_turbi

#include <LiquidCrystal PCF8574.h>
#include <Wire.h>

LiquidCrystal PCF2574 lcd(0x27); // set the LCD address to 0x27 for & 16 chars and 2 line display

int show = -1;

const int analogInPin = AQ:
int sensorValue = 0;
unsigned long int avgValue;
float b;

int buf[10], temp;

// the setup routine runs once when you press reset:
void setup() {
// initialize serial communication at 9600 bits per second:

AN 3.16 dsntaieladeuly

3.4 YUABUANHUIUNTHAILILAZNAFBUITZUY

UN9995LUY0S pH Meter E-201-C PH module

sonda misurazione PH

AN 3.17 AIABUNIIITII USRS pH



3.4.1 NMSYULANGIVS UL ULYBSHASNAFDUNITINNGIY

1. pH Meter E-201-C PH module

- MInedeuAl pH Yosuwlan oA pH Ussune 7.5

AN 3.18 dndanimseuld

@ test_ph | Arduino 1.8.9

File Edit Sketch Tools Help

buf[i]=analogRead(analogInPin) ; =
delay(100); L4582 80 pHVol = 3.55
1 .508 83 pHVOl = 3.54
for({int i=0;i<9;i++) 508 84 pHVol = 3.54
{ 537 55 pHVOl = 3.54
for(int j=i+1;3<1073++) SE4 82 pHVol = 3.55
{ 591 .81  pHVol = 3.55
if(buf[i]>buf[3]} 614 pHVOl = 3.57
{ . 643 pHVol = 3.80
temp=buf [i]; .634 pHVol = 3.61
buf[i]=buf[jls €37 pHVol = 3.60
buf[j]=temp; €31 pHVol = 3.56
I 712 pHVSl = 3.54
¥ T4 pHVOl = 3.53
' 744 PHVGL = 3.54
avgValue=0; TES pHVOl = 3.54
for{int i=2;i<8;i++) 793 pHVol = 3.55
avgValue+=buf[i]s I N gl9 pHVCl = 3.55
F/float pHVol=(float)avgValue*S5.0/1024/67 ‘Tyﬂ'ﬂmvu,;\”uu ] 240 pEVol = 3.5%
float pHVol=(float)avgValue*5.0/1024/6; //WIUTLUAAIUTY 356 pEVOl = 3.61
float phValue = (-5.70 * pHVol + 21.34)+ &€.7; // * -0.6 297 pEVOl = 3.60
Serial.print{"PFH = "); .912 -> PH = 7.64 pHVol = 3.53
Serial.print{phValue); 941 -> PH = 7.84 pHVOl = 3.54
Serial.print (" pHVel = "); .974 -» PH = 7.88 pHVol = 3.54
Serial.println(pHVol);
delay(20): [i] Autoscroll ] Show timestamp

A 3.19 A1 pH e Uaivagauls
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AN 3.20 dngraenuneseuly

& tes

& test_ph | Ar

File Edit Sketch Tools Help

sino 1.8.9

test_ph & coms
{ |
buf[i]=analogRead{analogInPin) ;
delay{100); 12:16:42.471 PHVOl = 3.63
12:16:43.498 pHVOl = 3.60
r{int i=0;i<8;i++) 12:16:44.457 pHVol 3.60
1 12:16:45.520 pHVol = 3.62
or(int i=i+l:i<l0:i++) 12:16:46.538 pHVOL
{ 12:1 pHVRl =
if(buf[i]>buf[il) 12:1 pHVol
{ 12:1 PHVOL
temp=bus[i]: 12:16:50.€49 pHVel =
Buf[i]=buf[]]: 12:16:51.672 pHVOL
buflj]=temp: 12:16:52.691 pHVOL
] 12:16:53.€94 pHVOl
} 12:16:54.726 pHVol =
12:16:55.742 pHVol
12:16:56.7¢64 pHVOl
for{int i=2;i<8;i++) 12:16:57.783 pHVol =

avgValue+=buf[i];

/ffloat pHVol=(float)avgValus*5.0/1024/6: TANAKALL

oat pHVol=({float)avgValue*5.0,/1024/6; //WAUSULAGLTY
float phValue = {-5.70 * pHVol + 21.34)+ &.7; // * -0.6
Serial.princ("FH = H

Serial.print{phValue) ;

Serial.print{™ pHVol = ");

Serial.println(pHVol) >

12:16:58.807
12:16:59.827 pHVOl =
12:17:00.342 pHVol
12:17:01.865 -» PH = 7.10 pHVol
-» PH = 7.12 pHVO1l
-» FH = T7.41 pHVol = 3.62
12:17:04.946 ->» PH = 7.48 pHVol = 3.61

pHVoOl

Autoscroll Shaw timestamp

AT 321 A1 pH finaaeuls
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AN 3.22 wuAndlamiwseuld

@ test_ph | Arduino 1

File Edit Sketch Tools Help

& com3

{ |
buf[i]=ana i{analogInPin); bl
dela 2:08:59.636 -> PH = 8.2%9 pHVol = 3.46
} 12:05:00.658 -> PH = 3.25 pHVOl = 3.47
for(int i=07i<9;i++) 12:09:01.682 -> PH = 8.10 pHVol = 3.50
{ 12:059:02.706 -> PH = 8.17 pHVol = 3.4%9
for{int G=i+1:9<1079+4) 12:09:03.704 —»> BH = 5.20 pHVol = 3.48
12:09:04.724 -> PH = 3.2¢ pHVol = 3.47
1f(bus[i]bus[di1) 12:09:05.741 -> PH = 8.28 pHVol = 3.47
{ 12:09:06.762 -> PH = 3.28 pHVOl = 3.47
temp=buf[i]: 12:09:07.788 -> PH = 8.28 pHVol = 3.47
buf[i]—bus[]: 12:09:08.821 -> PH = 8.28 pHVol = 3.47
12:05:09.837 -> PH = 3.25 pHVOl = 3.47
1 12:09:10.851 ->» PH = 3.22 pHVol = 3.48
} 12:09:11.8%4 -> PH = 35.24 pHVol = 3.47
} 12:09:12.922 -> PH = 3.28 pHVOl = 3.47
avgValue— 12:09:13.924 -> PH = 8.31 pHVol = 3.46
Sor{int i=27i<8;i+d) 12:09:14.953 -> PH = 8.31 pHVol = 3.46
avgValus+—bus[i] 7 12:09:15.972 -> PH = 8.33 pHVol = 3.46
//float pHVol=(float)avgValue*5.0/1024/6; TAAALAID 12:09:16.980 -> PH = 2.33 pHEVOL = 3.48

float pHVol=(float)avgValue*5.0/1024/6; //WiUSlufaiaiy hgfl2:09:18.005 -> PH = 8.31  pHvol = 3.48
Slcat phValue — (-5.70 * pHVol + 21.34)+ 6.7; /f * -0.g9; |12:09:19.032 —> PH = 8.26 pHVol = 3.47
Serial.print("PH = 12:05:20.062 -> PH = 3.26 pHVol = 3.47
Serial.print (phValue) 7 12:09:21.077 -> PH = 8.33 pHVol = 3.46
Serial.print{"™ pHVol = "); 12:09:22.097 —> PH = 5.36 pHVol = 3.45

Serial.println{pHVol);

Autoscroll Show timestamp

A1 3.23 A1 pH Tineaeuld
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2N 3.24 duingrgiwseul

@ test_ph | Arduino
File Edit Sketch To

% com

const int analogInPin = AO;
int sensorValue = 07 09:31:13.434 -> PH = €.53 pHVel = 3.77

unsigned long int avgValue; 0%:31:14.465 -> PH = 6.52 pHVel = 3.78
float b; 09:31:15.487 -»> PH = 6.4% pHVol = 3.78
int buf[10],temp; 06:31:16.481 -> PH = £.43 pHVol = 3.79
void setup() { 09:31:17.514 -> PH = €.45 pHVol = 3.7%
Serial.begin({9600); 09:31:18.545 -> PH = €.50 pHVel = 3.78
} 0%:31:19.577 -> PH = 6.47 pHVel = 3.78
09:31:20.608 -> PH = 6.47 pHVol = 3.78
woid loop() { 06:31:21.592 -> PH = €.44 pHVol = 3.7%
for{int i=0;i<l0;i++) FH = 6.41 pHVol = 3.80
{ PH = 6.36 pHVol = 3.80
buf[i]=analogRead (analogInPin); 09:31:24.686 -> PH = £.39 pHVol = 3.80
delay (100); 09:31:25.718 -»> PH = 6.41 pHVol = 3.79
} 09:31:26.703 -> PH = 6.40 pHVel = 3.80
for{int i=0;i<9;i++) 09:31:27.734 -> PH = 6.39 pHvVol = 3.80
{ 09:31:28.766 -» PH = 6.37 pHVol = 3.80
for(int j=it+l;j<lO;i++) 09:31:29.798 -> PH = £.33 pHVol = 3.81
{ :30.830 ->» PH = 6.28 pHVol = 3.82
if (buf[i]>buf[i]} 09:31:31.815 -> PH = £.28 pHVol = 3.32
{ 09:31:32.847 -> PH = 6.34 pHVol = 3.81
temp=buf[i]: PH = 6.34 pHVol = 3.81
buf [i]=buf[j]; PH = £.33 pHVol = 3.81
buf [j]=temp; 09:31:35.941 -»> PH = 6.32 pHVol = 3.81
1 09:31:36.925 -> PH = 6.30 pHVel = 3.81
}
} [+] Autosaroll [] Show timestamp
avgValue=0;

A1 3.25 A1 pH Tineaeuls
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AN 3.26 Uayieseuly

@ test_ph | Arduino 1.8
File Edit Sketch Toels Help

& coms
const int analogInPin = AO; |
int sensorValue = 0;
unsigned long int avgValue; 09:35:08.366 -> PH = §.53 pHVol = 3.25
float b; 09:35:09.330 ->» PH = 9.50 pHVol = 3.25
int buf[10],temp; 05:35:10.382 —» PH = 9.40 pHVol = 3.27
void setup() | 09:35:11.413 -> PH = 9.41  pHVol = 3.27
Serial.begin(9600); 09:35:12.444 -» FH = 5.52 pHVel = 3.25
} 09:35:13.476 -> PH = G4.55 pHVol = 3.24
05:3 4.460 -» PH = 9.3535 pHVol = 3.24
void leop() | 09:35:15.491 -> PH = 9.56 pHVol = 3.24
for{int i=0;i<10;i++) 09:35:16.523 -> PH = §.53 pHVol = 3.25
{ 09:35:17.534 -» PH = 5.45 plVol = 3.26
buf[i]=anzlogRead (analogInPin) 09:35:18.585 -> PH = 9.46 pHVol = 3.26
delay (100); 09:35:19.570 -> PH = 9.57 pHVol = 3.24
} 09:35:20.601 -> PH = 8.57 pHVol = 3.24
for(int i=0;i<G;i++) 09:35:21.632 -» PH = 9.53 ©pHVol = 3.24
{ 09:35:22.664 -> PH = 5.59 pHVol = 3.24
for(int j=i+l;j<lOri++) 09:35:23.695 -> PH = 9.51 pHVol = 3.25
{ 05:35:24.681 ->» FH = 5.47 pHVol = 3.26
if(buf[i]>buf[i]} 09:35:25.712 -> PH = 9.55 pHVol = 3.24
{ 09:35:26.745 ->» PH = 9.61 pHVol = 3.23
temp=buf[i]; 09:35:27.776 —» PH = 9.80 pHVol = 3.24
buf [i]=buf[]; 09:35:29.808 -> PH = 9.60 pHVol = 3.23
buf[j]=temp; 09:35:29.792 -> PH = 9.57 pHVol = 3.24
} 09:35:30.823 -> PH = 9.50 pHVol = 3.25
1 09:35:31.835 ->» PH = 9.51 pHVol = 3.25
}
avgValue=0; [~ Autoscroll ] Show timestamp
for{int i=2;i<8;i++)

AT 3.27 @1 pH Tineaeuls
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2. Turbidity sensor water turbidity module water mixing detect
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& com4 ] >
| [[(Send ]
19:45:09.822 ->» 758 0
19:45:09.80% -> 758
19:45:09.997 -» 758
19:45:10.231 -> 7585
19:45:10.41% -> 758
19:45:10.806 -> 755
19:45:10.540 -> 755
19:45:11.028 -> 758
19:45:11.215 ->» 758
19:45:11.403 -> 755
19:45:11.624 -> 758
19:45:11.812 ->» 758
19:45:11.99% ->» 755
19:45:12.234 ->» 755
19:45:12.421 -> 758
19:45:12.680% -> 7585
19:45:12.843 ->» 755
19:45:13.031 -> 758
19:45:13.2158 ->» 758
19:45:13.406 -> 755
19:45:13.827 -> 758
19:45:13.814 ->» 755
19:45:14.002 ->» 755
19:45:14.236 -> 758
v
Autoscroll Show timestamp Newline ~ | |9600 baud - | | Clear output

- NSNAFBUAIAINNYUYBIUWYEN

AN 3.30 ArpuYuTNageuld
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€D coma - O x

| || send
19:51:33.136 > €70 ~
19:51:33.324 -> €71
15:51:33.508 -> &70
19:51:33.742 -> €71
1%:51:33.930 -» 671
19:51:34.117 -> €72
19:51:34.305 -> &71
19:51:34.53% -> €70
19:51:34.727 -> @70
15:51:34.914 -> &72
19:51:35.1458 -> €70
15:51:35.336 ->» €71
19:51:35.524 -> €€9
1%:51:35.711 -» 672
19:51:35.946 -> 671
19:51:36.133 -> @70
19:51:36.321 -> 671
19:51:36.50% -> @71
15:51:36.743 -> &70
19:51:3€.931 -> €72
1%:51:37.118 -» &71
19:51:37.305 -> €71
19:51:37.540 -> &71
19:51:37.728 -> €71
v
[~] Autoscroll  [4] Show timestamp |New|ine v| |9600 baud v| | Clear output
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1. pH Meter E-201-C PH module
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2. Turbidity sensor water turbidity module water mixing detect
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[ Waiildlunswauwuainsiagaudn pH
const int analogInPin = AQ;
int sensorValue = 0;
unsigned long int avgValue;
float b;

int buf[10],temp;

void setup() {

Serial.begin(9600);

void loop() {

for(int i=0;i<10;i++)

buffil=analogRead(analogInPin);

delay(100);

for(int i=0;i<9;i++)

for(int j=i+1;j<10;j++)

78



if(bufli]>buflj])

temp=Dbufi];
bufli]=buf[j];

buf[jl=temp;

avgValue=0;

for(int i=2;i<8;i++)

avegValue+=buffil;

//float pHVol=(float)avgValue*5.0/1024/6; \Ansnuatu

float pHVol=(float)avgValue*5.0/1024/6; //fUSunAniuidu https://witpoko.com/?p=4201
float phValue = (-5.70 * pHVol + 21.34)+ 6.7; // * -0.69;

Serial.print("PH = ");

Serial.print(phValue);

Serial.print(" - pHVol =");

Serial.printn(pHVol);

delay(20);
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[ Eaiilélunsiaueueasnsradauinauey
Ve
AnalogReadSerial
Reads an analog input on pin 0, prints the result to the serial monitor.
Graphical representation is available using serial plotter (Tools > Serial Plotter menu)

Attach the center pin of a potentiometer to pin A0, and the outside pins to +5V and

ground.

This example code is in the public domain.

*/

// the setup routine runs once when you press reset:
void setup() {

// initialize serial communication at 9600 bits per second:

Serial.begin(9600);

// the loop routine runs over and over again forever:
void loop() {

// read the input.on analog pin 0:

int sensorValue = analogRead(A2)+50;

// print out the value you read:
Serial.printin(sensorValue);

delay(2000); // delay in between reads for stability



[] 1&ail4lunnsWarunas LCD
#include <LiquidCrystal PCF8574.h>

#include <Wire.h>

LiquidCrystal PCF8574 lcd(0x27); // set the LCD address to 0x27 for a 16 chars and 2 line

display

int show = -1;

void setup()

int error;

Serial.begin(115200);

Serial.printin("LCD...");

// wait on Serial to be available on Leonardo

while (ISerial)

Serial.printin("Dose: check for LCD");

// See http://playground.arduino.cc/Main/I2cScanner how to test for a 12C device.
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Wire.begin();
Wire.beginTransmission(0x27);
error = Wire.endTransmission();
Serial.print("Error: ");

Serial.print(error);

}else {
Serial.printin(":

y/7 0t

}// setup()

AVANS UKRIINYIAYULTARS
Copyright by Naresuan University

void loop() All rights reserVEd
{

if (show == 0) {

lcd.setBacklight(255);



lcd.home();
lcd.clear();
lcd.print("Hello LCD");

delay(1000);

lcd.setBacklight(255

} else if (sho

cd.clear!
lcd.print("Curso

lcd.cursor();

} else if (show == 2) {

lcd.clear();

@Y BAS UUIINYNAUULSADS
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} else if (show == 3) {
lcd.clear();

lcd.print("Cursor OFF");
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lcd.noBlink();

lcd.noCursor();

} else if (show == 4) {
lcd.clear();
lcd.print("Display Off");

lcd.noDisplay();

} else if (show == 5) {
lcd.clear();
lcd.print("Display On");

lcd.display();

} else if (show == 7) {
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("*** first line.");

lcd.setCursor(0, 1);

lcd.print("*** second line.");

} else if (show == 8) {

lcd.scrollDisplayLeft();
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} else if (show == 9) {
lcd.scrollDisplayLeft();

} else if (show == 10) {
lcd.scrollDisplayLeft();

} else if (show == 11) {

lcd.print(show - 13

y/7 0t

delay(1400);

pow-n@AUHNT UNIINYIAUULIA2T
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[] 1&ail4lunmswansuimasnsiagaus pH, A213YY wazaa LCD
Ve
AnalogReadSerial
Reads an analog input on pin 0, prints the result to the serial monitor.
Graphical representation is available using serial plotter (Tools > Serial Plotter menu)

Attach the center pin of a potentiometer to pin A0, and the outside pins to +5V and

ground.

This example code is in the public domain.

*/

#include <LiquidCrystal PCF8574.h>

#include <Wire.h>

LiquidCrystal PCF8574 lcd(0x27); // set the LCD address to 0x27 for a 16 chars and 2 line

display

int show = -1;

const int analoginPin = AQ;

int sensorValue = 0;

unsigned long int avgValue;



float b;

int buf[10],temp;

// the setup routine runs once when you press reset:

void setup() {

// initialize serial communication at 9600 bits per second:

Serial.begin(9600);
lcd.begin(16, 2);

lcd.print("Hello LCD");

// the loop routine runs over and over again forever:

void loop() {

for(int i=0;i<10;i++)

buflil=analogRead(analogInPin);

delay(100);
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for(int i=0;i<9;i++)

for(int j=i+1;j<10;++)

if(buflil>buflj])

temp=bufli];
buflil=buf[j];

buffjl=temp;

avgValue=0;

for(int i=2;i<8;i++)

avgValue+=bufil;

//float pHVol=(float)avgValue*5.0/1024/6; lanauaty

float pHVol=(float)avgValue*5.0/1024/6; //hUSunnanaLiv https://witpoko.com/?p=4201

float phValue = (-5.70 * pHVol + 21.34)+ 6.7; // * -0.69;

Serial.print("PH = ");
Serial.print(phValue);

Serial.print("  pHVol = "),



Serial.print(pHVol);

delay(20);

// read the input on analog pin 0:

int sensorValue = analogRead(A2)+50;
// print out the value you read:
Serial.print("  Turbidity = "),
Serial.printin(sensorValue);

delay(2000); // delay in between reads for stability

lcd.begin(16, 2);

// leb print PH
lcd.setCursor(0,0); //First line
lcd.print("PH=");
lcd.setCursor(3,0); //First line

lcd.print(phValue);

// led print Turbidity
lcd.setCursor(0,1); //First line

lcd.print("Turbidity=");
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lcd.setCursor(11,1); //First line

lcd.print(sensorValue);
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