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Development of real-time monitoring and notification system in livestock farm

to improve performance for small-scate farmer
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Title : Development of real-time monitering and

notification system in livestock farm to improve

performance for small-scale farmer

Author : sittichal choosumrong
Research Project code : R2560A014
Keyword : Geoinformatics,  system sensor, Web

Processing Service, Open Source Software, loT

Abstract

Thailand is currently ptanning to develop Thailand «. o economic modet aimed to pull
Thailand out of the middle-income trap, and push the country in the high-income range using
technology and innovation of Internet of Things (loT) to work in the field of Smart City. This
study was investigated with two scenarios. @) Developed the real-time automatically analysis
observe and visualize the weather conditions based on Web GIS to monitor the improvement
of early warning systems in the future. o) Developed the determining of the environment
quality in poultry farm. Farmers are provided with the smart phones and internet for
monitoring the environmental in real times to acquire the data and analyze for effective
management. This system was developed using Free and Open Source Software (FOSS)

keywords: Geoinformatics, system sensor, Web Processing Service, Open Source Software, loT
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B0

 Usvanana Apache, Microsoft [ntemet Information Services (IIS), Personal Web Server, Netscape
way iPlanet servers, Oreilly Website Pro server, Caudium, Xitami, OmanTTPd Lay ’e]'u‘] an
sne dwdudaumndnuns PHP 6491 Module Tunmsseadu CGI tnmsgtu 39 PHP annsavianuiu
frusvanana CGl ie uazdae PHP Aadidasavluntsidon ssuuufiiinng uag Lu@imied
uanmnuﬂmmmmﬁalﬁuamﬂﬂiLLﬂ‘m‘[ﬂseama aiwiﬂmnsummﬂ (00P) wiaasalushasU
srbsaengradingnoiu wiiauannsovesiids 00P mmmuluL'Jewuumluamusm W
1?1U'§’]‘§ﬂdﬁﬂ'1&l‘l]ﬁ]diﬂ‘itLﬂSﬁJ LLﬁuM‘JI‘U'iLLﬂ‘JiJ‘Li’quIﬂG) (52184 PEAR library) 1¢]ﬂﬂL‘UEJU‘UuIﬂEﬂ‘?ﬁﬂLLUU
ASFIULUY OOP Whiu

pHP aunsavhanusufugdeyaldvansria dugrudeyadiunilifisesiuldun oracle,
dBase, PostgreSQL, IBM, DB, MySQL, Informix, ODBC Iaseasavesguteyauuy DBX Favi
1%PHP ’qunwwuwauaauliﬂlmsmsusﬁtwuu waz PHP §a5935U ODBC (Open Database
Connection) w,ﬂummi'ﬁfmm‘imaumamwnauamhnuLwri'wmaaﬂma Auawsoideusofy
grudoyanie maﬁummﬁﬂu‘laﬂulﬂ PHP aaawmsmaasumsaaaﬁnum‘smmﬂuiws‘lmﬂaa
#1199 14U LDAP, IMAP SNMP, NNTP, POPa, HTTP, COM (uy Windows) warduq Snunue A
aunsadln Socket uwaiatnelnenss uag nouldlngly Iw'ﬂwﬂaa’tm Ald PHP finssesudmsu
nwuamﬂaawauau‘uu WDDX Complex iy Web Programming duq vialuld yadaludiy
Interconnection, PHP umﬁ'saawmmu Java objects Thasutiuiu pHp Object ualdnu na
Feamnsoldzunuu CORBA fleuirg Remote Object Idiuu
(ﬁuﬁmﬁa o&/on/e&&q: https://dvideochat.wordpress.com/category/php/)

.o N1 JavaScript
JavaScript fla ﬂ’l‘t}'}ﬂﬁm“ﬂ’]Lﬁ]’e)‘iﬁ’lﬁ‘iﬂﬂ'ﬁt‘dﬂHIU‘iLLﬂiﬂluuiuUUE]ULﬂﬂiLu@] Ardalisy

anuiisuetags Javascript L nvwnaniudiledng (figandudn "arFud® (script) delumsadrauay
o & 13 N o A qvd y ¢ = o v v
ianniuled Qs HTML) Welil iulsdveasglinisindeulvs annsameuauesldanlinn
Fu Faiznsvieuludnvas "wWamuuazduiunuliiazdnde (interpret) wiaiBondt Souidnle
o] . . - = ot

Guaifin (Object Oriented Programming) Alldmunglunis senuuuuasiaullsunsulussuy
sumesiia dwufidoudaentvr HTML aransavhautaunanveaiuld Tagviusaunu
A1 HTML wagnwn Javalmmnadlslaaieust (Client) waz mailaidwiny (Server) JavaScript
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gﬂﬁeum%uiﬂﬂ iinaauaeniiniindud (Netscape Communications Corporation) Inglddeqn Live
Script sanuFauiy Netscape Navigatore.o tinldasrafumalnefndefuidvinesuuy Live
wire sipuidinainuelizanilony vidmdululasdaiudusulgassuuresusiuvefifioliaunse
Andaldaununmnanild uazldufudse Live Scipt iidle T wems udakadolnaidn JavaScript
Faamrsaili nsadadunn fignidu she 9 e wasdasnsalineusugldlfesai wy
msidandadn win nsnsentearuluresy Wudu
o490 JavaScript Feligiaun awseaiiadumeldasstuanudonts wasiinny
shaulainny dseneufuduntunidln flesfannsaiiulidls muuﬁmlﬂsummuamﬁuamam il
N1519U0E1NAT199719 ‘zfmmlﬂgﬂﬂwum'lwﬁ]umm'sﬁmiﬁa ECMA mM3¥11911704 Javascript
— ﬂmaaaﬂﬂsﬂeﬂafmadﬂ%aHﬁﬂﬁim@uﬂs}uﬂﬂwﬂaﬁlﬂ%waﬂﬁaﬁﬁﬁu@he—tsre{estnp S
Javascript Ssanansavhenld wrruuusiigesiatuayy Salagiuusagefifeuiomad
aﬁuaqu JavaScript uih aealsid duiisieaseiefie JavaScript fimsimuniuaesdibmiqeenin
a1y (JagiuAeiu e.¢) Fofu dnildnvoanodiilm Tusy uuuinwassmmmqluauvauu f
21998VILAR error 18 JavaScript HumwaeSudinisnvaedail
o. Wumwansusiuuy lightweight programming language (mmaﬂ‘%ﬂﬁuwa#uﬂ)
b. JavaScript aunsaldsamsu HTML wa €SS iearauasiamndvled Al9IETU web browser

sulmie uaglylans PCs, laptops, tablets, smart phones g

b.e.e AIMUHIUIINYDY JavaScript

e hlFmusadsulusunsunuudald Teelidesfiantviay

. fiddeTinevaussiarldi

o linsnaeudeyald 1y Woudiensenguuuudeyafanan

o Tdmynaeudlele wu nsrvaeudfldanld Browser ovls

« @519 Cookies 19

@uduiile o&/o/oee: http://www.mindphp.com/)
lo.ovln BNWZNTTNIIUVOS JavaScript
JavaScript L umwiaaiUdidatng wieiendn doudnlaiFeaifa (Object Oriented

Programming) Aiifitlmanetunig sanuuukasiauliusunsulussuudumesntn dmiudiiisuten

asfenw HTML @nnsavihnudausanwesuliviasaudu aie HTML wasnwannldn

ynsilslaaious (Client) wax malndsviaed (Serven) Tnuildhuasmsyinaussi]

@. Navigator JavaScript 1fu Client-Side JavaScript Seuneil JavaScript ﬁgﬂtmamqﬁﬂﬂamuﬁ
(mneiilanies reufmesvesfld lidresliunesdid wiswundunes wie du 9) Seiinnu
winzausiemsldnuvssliiludiudning

. Live Wire JavaScript 1u Server-Side JavaScript 3amsefla JavaScript ﬁgﬂLLUaWNE'IQL‘TJ‘gNL?aSr
(mnefailandes asfmosvesiliuiniaiu Tavorvesduinievestuda reunsfind vie
B 9 anseldldanedu Live wire veaiinaia Tnonsa
Guiudle oe/on/oees: wwwis.cve.ac. th/trsai/itde/meoekbooes/JavaScript.doc)
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0.0 JoRuazdeldeuas JavaScript
M3vauEed JavaScript AaduuLusTIges (Fandniiy client-side script) ) fatfulaldnn
alh@svneserls viodiluu Adwmsaninsald JavaScnpt Tuuimald sedunwansudau uaiu
Perl, PHP ¥38 ASP mmmuﬂammua mmuwmmsmmﬂnai (139771 server-side script) srathu
FedeslduuBsvioes wauuauummmmmmuu atalshid ndnuazAinaviiviili JavaScnpt il
fadain Aeliiaansasunazdsdoyaniag Audivinesiaunse wy msamlﬂamnwsﬂnas \fiatiun
wansuusune wiesuteyannguy wiehlufuuuddines sy Fofuamdnuoril Jadineda

s o

91RBNIWN server-side script E)EJ (A7131934 JavaScript Famundsnaesiedil Jadacendy
wsﬂmaswﬁuuauﬂmaLaw":uwunu weilahBuiiienn)

—a ﬁﬂmﬁ@ﬁ&’mﬁ@ﬁﬁm hittpA/wwwrincphp-coms)

1. PostgreSQL foazls
< &) 3 o s er ar & :}
PostgreSQL A8 38UUANNNSHIUYBLALIITING-EIUTIUD Wulusunsu OpenSource #ia3nse

llFouldlnglifidldanelag Wudansgudeyauuy object-relational database

=] o o 3 a Y
management system %58 (ORDBMS) B3UAULUUEUUFIUTBYAPOSTGRES &b Y83MmMngae
updwasily mmammmaimaa {(UC Berkeley) mumﬂ A.A. e 310U Open Source Software

ﬂuﬂi”QﬂUﬁQUWuuquﬁﬂﬁl’JﬂUQ

.0 AuUNYaY PostgreSQL
Tuhdaivgnanissidmnniunvesssuudanisgndeyadmiliuasuatuaudeagiu

Postgres ALiin PostgreSQL
PostgreSQL ddunasnainlasanis University Ingres Ko A4, o maldnsaiuny

n153%8lan Professor Michael Stonebraker @sfuuuuyas Ingres Wi ludiudsadulanded
17 8 Relational Tecnologies/ Ingres Corperation(f a9 g dutfundnfueiveos Computer
Associates meliie CA-Ingres 1)
sioanlul A, e Professor Michael Stonebraker idaiuinssuugnudoyaieduiusiy
sauriiy liifeewelunssesiussuunuiugudeyaiidudaulusunald Fadipanigmuanmnse
Aawuduiiesnidu o wdeluge Ao
®. 7% UUf\)ﬂmi%’m*ﬂaﬁ;jﬁ (Database Management System) Glaxiﬂ’liaﬁﬂﬂ’nu‘iLLauﬁa’}ﬁ%ﬂ'ﬁiu
Iﬂiqaﬁwﬂmﬂumsammimumaua’mnﬂsvawﬁmwﬂwu
o, TEUUIANISEILANS (knowledge based Management System) ) ifulassadrelnaifioas
FIUANNG ‘ejaLmﬂmmlﬂlumwﬂmsm;]Lﬂmmaymamwuﬂmaﬁiﬂﬂ (Business Rules and
Policy) ammm%‘lwmmmnwmuaa’lmvuumwaua weldlumsatuayuauannse
franan taun database constraints, triggers, rules Waw transaction mtegntyL‘lJumu
m. 33UUIRN1TINg (Object Management System) Dulisalmaifsiiudemenasaitodioaduly
 ssuugndeyalaiiusannsasesiussuunuiifeimsussandeys (data typeiaz Tunmde
fng (object-oriented model) szuvsiidemslilusadeinguasssuudansgudeya i
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aUsELAN CAD-CAM 30 multimedia 1iiudy ssdaamuiihanfuduieldlunisatuayy

ANENIanNg? lalA inheritance, user-defined data types ua functions 1{udu
wwrwAnmey ahignminnidouasinnilnisasmeinnsieg Wuswunlud aa,
axo Furuudamsgudeyadimndeslutigtuiidsumnaudnvariiarlfguiy

b.<.lo AULUU Postgres
susuussuuguteyafusnlulasansillédeSuusnd POSTGRES Auwuudusngnie

frun1w Lsp Faviranulddnnn wivendudadoulnidasnv mmwmm‘lmwlmuaﬂ
A.f. ocae tavldgailndaafeusnlusiutssyuide ACM-SIGMOD tuliiiesiy Fuvsrniuun

maaarIal sEminay POSTGRES gmilUldidussuudamsgmdeyalussuvauildnusieidey
Wussuuitnseyinistdu ssuunsieinaussanmaIsssuiainiAe1y FEUURAMUNNASIANERS
swuugdeyanisunmd viessuunuidagiimans usnatngnihlulluuminedelusunsinu
Wt A, exele Segmillfiduszuudamagpudeyandnusdlasesns Sequoia boootad NASA 4
°l°z’i'LﬁU°t’fauaLﬁmﬁvﬂaﬁutﬂﬁﬂual,ﬂawaﬂaﬂ‘lﬂimuaﬁuﬂﬁmmﬂ seRuth %’aﬁttavﬁuﬂimaﬁﬁi’wuqu
dayauszin b terabytes/Ju m'smﬂmhﬂ*ﬁamqmnmamm il nwudlfifiuiuedenng
Tavnuszasduaslasaniniy maqma‘[&mﬂumuuuu’tumsmmaawanmmaquwgwﬂﬂﬂuummim
‘LﬂsummuauamamﬂwﬂwmaﬂwmsauuauuLmﬁ‘ﬂfmmmﬂLﬂums”uﬂwwwm ilvgaussasives
Tassmsquisauuly 8 anmm'ﬁmmmummmmmmaq adlulumenduas il POSTGRES Hvunn
'lmgmﬂwwmnmumvﬂu Faewmauanieg danas vlElasansPOSTGRES éaugaathadu
yanstilel afl. acen Moty b sghaidone

.. Postgresed
Wl A exae UndAnwiassnuysddasinis POSTGRES Aa Andrew Yu wag Jolly Chen 'léf

1h POSTGRES 139U &b iims3almivun Seisassldudlotounnissuasifindndefianag
Tiunwansiua il
;A E e s & - & 8
- AAVBY source code drufgdousenlu Taald ANSI C viumioUselonllunswesaduszuy
CJ A =y
. Wigunwlumsdududeyaunsg SQL unuinwilunisdufudy Postauel
. ﬂ%"uﬂqqamsnmw’tﬁaﬂmsﬂﬁﬂmu‘lﬁﬁﬁu mo-&o%
. memmﬂ‘mmamss] LWE}ﬂ‘LJUﬁquumﬂ‘N’m 1 Tcl/Tk Interface 'smmﬂsuums FUUANY
uagtlnli download H1uv1e Web site Tuguiuuaes open-source sendurfneldidaswa

1a5an5ln Postgreseid

..« PostgreSQL _
Tull A6, octato T0 Postgresed gaivdsulmiiiu PostgresQL Taaduduiiaeddu v.o she

a - - v oW - ' ow
granasInMsiNmuaERnsaluwdvAuteya SOL Wwetiidsuviaiu inasgiu SQL-wb ag
Tusruugutays Postgresed

= Bt LI q' =y q‘:'n"dy Q4 yQy Y ros or 6. 1
=wwnamAnbmiingElngniimie-wienidmdaisgnd el urresnaoorane i
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tusgazdudulassmsidsinisanmaling @fiuiiosndn) Tabinjuiswouud dodfiom
famnnndwnunaudliresiinanhon Buusnuenann Jolly Chen &ail A vl
{asan198n « Ay A8 Marc Fournier 9172 Canada, Vadim Mikheev 919 Russia, Thomas
Lockhart ua¥ Bruce Momjian 472 American tudufuBunsudlodefiowarasineg fiffoganaiilézu
mMaudan Imssuuntseanvesdefianaimite dadiulumsudle uneegrsansaudlaliie
vieegrednfudeddmmdiidiluns Fdedndy strlsin umsuiugmiuieginmu
indefisvessruuiiomine pudeyafunuiasdsaseussuuuivhaumeldssuugudoya
Liwfounuussian 3y wu Wsunadamstenarmvienud AssuuvgaienudBulmildlngbi
aulanuiivihun PostereSQL finseendadlvalinann m-¢ weou lneldnanssunu o weulums
mmTendsnnaeierlimmadet-wazudandseaadesaivoranadeinasdavany:
msfunndeianain lumseuridifauladndudeifummasnsaliiy PostereSQL tiamn
fu Wereliinimuhansuiuldessiiussans nw Whwanevdndawils e msliaunsedng
lussasiBamnaluladnneluves PostgreSQL Falatintsdavinenaismanailamigg ﬁutﬁﬂiﬁﬁauh
dnw ldnsudlvisvaiauaznsiivfiumivanansalmlg Wiussuuildodadiussdnsam

ptialsfimy msAitifiaumsnmnesmiwhoy fdeliifelgvwesamduguuuuiienty
Tunrswaiu asgvhauldfaneiesielunisialaseairelusunsy (source tree) Wogluguuuy
swnasgruiidmun fauedosdiolumsdumlugaiililagniden THsnuadosiiowmant asgn
sanldiitedassifeukagyhmuazealusunsurouasnidu Halminnade Tullqou &
s nunasuuirRlmsannsaliiy PostereSQL dhuvasgmfldiasiivenaunn
Fu Tnsiewnzagaduile Red Hat Linux It PostereSQL ussyiudrumildunininavesny Btk
Iimsmauitmieliuinsatumunsidouasid i nnmanaiiadnhe
@uduile ov/on/woat: http://www.affix.co.th/index.php)

.« PostGIS

o 3 o a oo g w o o
PostGIS Aedruvenaifimfiudiviligndeya Posteresql asnsasesiudeyaduasauma

. s = @ 2r Ao w = & o . d a 3 ) o I
pfimans (GIS) Aeatiuayudayanduiusideiun (Spatial) luneuifousgiiuiy e.e Sdliatuayy

MU Raster ABa38§U .o

..o d3UNTIdU PostGIS
= 2 24 = [Y R TR o o
legrudeyagndeuif PostGIS uaa FoAfna1u150ld user vanuAULTIN access

9 P . < L ar ( % 2/ [} g gt
gudoyafiondly update Attribute wiaudinssvidldyadiau QGIS 1WwuAgusn Vector lanieus

L
=5

[ =t kg =3 s w oo A& g s 2y L2 = £ 2r
fu ileundoslinmsdiadns user dwiugldureau Gamsliansdlivwauiidnsuilulianisung
Had Lifldvdiiuvieau record I
v o . .
(Furutile ob/oswoad: http://priabroy.com/tag/postgis/)
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pilansaunsa 58 “Geoinfomatics” mnﬂﬂumammamumﬂﬂ‘sLm'smta.,msamnﬁsmmaa‘;
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(Mirats Tur et al, boos) usnnifléfimsussyndlfinaluladglansaunelunaiiseiuay
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» Jdadusuiusazaudranmeuas

#include <ESP8266WiFi.h>

#inctude <SoftwareSeriat.h>

#include <Arduino.h>

#include <ESP8266WIFiMuttih>
#include <FSP8266HTTPClient.hx>
ESP{SZééWiFEMuttE WiFiMulti;
#include <DHT.h>

Sffe-DRTRING
#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);

/1702

/****fx—}*****************Hardware Related MacrOs***********-K—******H%***************}‘

#define MG PIN (0y  //define which analog input channel you are going to use
#define BOOL_PIN {2)

#define DC_GAIN (0.5) //define the DC gain of amplifier

/***********************SoﬂwaI'e Re[ated Macros*****ﬂ****ﬂ*****%***—K*—!***********/

#define READ SAMPLE_INTERVAL (50) //define how many samples you are going to take in

normal operation
#define READ SAMPLE_TIMES (5)  //define the time interval(in milisecond) between each

sarmples in

//normal operation

/***%*H***************App Ucatlon Related MaCros**********H********X—k************/

//These two values differ from sensor to sensor. user should derermine this value.

fdefine ZERO POINT_VOLTAGE (0.220) //define the output of the sensor in volts when the
concentration of CO2 is 400PPM
fidefine REACTION VOLTGAE (0.020) //define the voltage drop of the senscr when move

the sensor from air into 1000ppm COZ

/*****H**********************GLobalsi**—t***H********************—%***H************/

//--Co2
//--co2
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float CO2Curve[3] = {2.602,ZERC POINT VOLTAGE,(REACTION VOLTGAEA2.602-3))};
//two points are taken from the curve,
//with these two points, a line is formed which is
/approximately equivalent” to the original curve.
//data format:f x, v, slope}; pointl: (1g400, 0.324), point2: (1g¢4000,
0.280)
//slope = { reaction voltage ) / (logd00 -log1000)

f/-—co2

int-tdr-=-0;"//anatog-pin-to-wnich-tBR i1s-connectea77ugnt
int ldr_value = 0; //variable to store LDR values /ight
void setup() £
{
Serial.begin(115200);
dht.begin();
for{unt8 tt=4;t>0; t-){
Serial.printf("[SETUP] WAIT 96d..\n", 1);
Serial.flush();
delay(1000);
}

WiFiMulti.addAP(WitsTerng’,"terng1935"; // ssid , password
JAWIFiIMulti addAPCCHAMP® " 1212312121%); /7 ssid , passwaord
/WiFiMutti.addAP("narumensis IPhone”,"87654321"); // ssid , password

randomSeed{50);
}
f/--co2
{
Serial.begin{115200); //UART setup, baudrate = 9600bps
pinMode(BOOL PIN, INPUT); //set pin to input
digitalWrite(BOOL_PIN, HIGH); //turn on pullup resistors

//Serial print("MG-811 Demostration\n®),
}
/f-—-co2
}
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void loop{) {
float humidity = dht readHumidity(); // Faenenuay
float temperature = dhtreadTemperature(); // farngungil
float t = dht.readTemperature(true); //viaute
if (WiFiMultirun() == WL_CONNECTED)) {
HTTPClient httg;
int ldr_value = analogRead(ldr); //reads the LDR values

//nh3

ié’aé

fioat-voi

int sensorValue = analogRead{AQ);
vol=(Roat)sensorvalue/1024%5.0;
//nh3

//Heat Index
float hi;
hi=((0.363445176)+((0.988622465(float)th{(4.777114035)float)humidity)+{(-
0.11403766 T ({(float)t*(loat)humidity)+{(-0.000850208)X(float)t *(float)it)H((-
0.020716198*(float humidity*(float)humidity))}+((0.0006876 78)*((float)t*(floatit{floathumidity)}+(0.00027
49547 {((Roat)t*({(floathumidity*(float)humidity )+H{(0r {(loat)t*{float)ty*{((floatl umidity*(floathumidity))-3);

f/H-i

//-->co2
int percentage;

float volts;

volts = MGRead(MG_PIN),
//Serial.print( "SEN-00007:");
//Serial.print(volts);
//Serial.print( "V ")

percentage = MGGetPercentage{volts,CO2Curve);
//Serial. prnt("CO2:";
if {percentage == -1) {

// Serial.print( “<400" ),

Yelse {
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//Serial.print{percentage);
// Serial.print( "ppm™ );
// Serial print("\n");

if (digitalRead(BOOL PIN) )

//Serial.print( *=====BOO0OL is HIGH======");
}else {
J7Senatprntt - =====B00L s TOW====== ¥
}
//Serial.print(™\n");
f/co2

String url = "http/Awww.geo- _
nred.nu.ac.th/BOMP/Insert_wemos2 php?temp="+String(temperature}+"&humid="+String(humidity)+ "&ight
="+String{ldr_value)}+"&nh3="+5tring(vol)+"&co2="+String{percentage)+ &heat="+String(hi);

Serial printin{url);

Serial.printf("Heat Index™;
Serial.printin(hi);

http.begin{url); //HTTP

int httoCode = http.GET();
if (httpCode > 0) {
Serial.printfC[HTTP] GET... code: %d\n", hitpCode);
if (httpCode == HTTP_CODE_CKj} {
String payload = http.getString();
Serial.printin(payload);
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Jelse {
Serial printf'[HTTP] GET... failed, error: %s\n", http.errorToString(httpCode).c_strO);

}
http.end();

}
delay(150000); //50000= 11141,

}

//co2

~float- MGRead(int me-piny

{
int i;

float v=0;

for (i=0;i<READ_SAMPLE_TIMES;i++) {
v += analogRead(mg_pin);
delay(READ _SAMPLE INTERVAL);

}

v = (W/READ SAMPLE_TIMES) *5/1024 ;

return v;

/********i******************** MQGetPerce nta ge HAXTALERXRLERERERELAEEAREERE XXX

Input: volts - SEN-000007 output measured in volts
pcurve - pointer to the curve of the targef gas
Cutput: ppm of the tareet gas _
Remarks: By using the slope and a point of the line. The x{logarithmic value of ppm)
of the line could be derived if y(MG-811 output) is provided. As it is a
~ logarithmic coordinate, power of 10 is used to convert the result to non-logarithmic

value.

int MGGetPercentage(float volts, float *pcurve)
{
if ((volts/DC_GAIN )>=ZERO_POINT VOLTAGE) {
return -1;

Jelse {
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return pow(i0, ((volts/DC_GAIN)-pcurvef 11/ pcurve[21+pcurve[0]};
}
/f delay(12000); /719
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<’php
// set the default timezone to use.

date_default_timezone_set(UTCY);

//*‘qmﬁ'tél’qﬁm%'mjaaqzyqﬁﬁamiaﬁ'ugw't'faga
$host = "host=localhost™y//host Tildtunsfinsaru Server
$port = "port=5432"//vanaiay port A4 (ranSesaeesly 5433 wiataudu)

Final Report

|

iy

brare=xoRs7 dvagantogativewmsyhinaniiomie

Scredentials = "user=5oex Password=xxooee’;

//1d User, Password ienffunauiididlusunss pgAdmin3

/nsaagaidaiwiudouradugudoya PosteresaL
$db = pg_cbnnect( "Shost $port $dbname Scredentials” )
if1$db)

echo "Error - Tanunsadrfisgndayalain

}

/7wl

Sval = § GET[temp’;
$sal = $_GET(humid’;
Sral = $_GET[tight'];
$nal = $_GET['nh37;
Scal = $_GET[co2T;

/*

Slal = $_GET['lat;
$gal = $_GETTIng’;
$na = $_GET[name’};
*/

$sgl = "INSERT INTO wemos{ternp,humid,light,nh3,co2,date,time {at,ing,name)

VALUES ($val,$sal,$ral,snal,$cal,current_date,current_timestamp,'16.746362',100,195581", Station1');’;

Sexc = pg_query(sdb, Ssql);
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if{iSexc){

echo pg_last_eror($db);

Yelse {

echo "Records created successfully\n®;

}
pg_close(Sdb);

$Sconn->close();

S 1>
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<IDOCTYPE html>
<I-- saved from url=(0052)https://getbootstrap.com/docs/d.1/examples/carousel/ —>

<html lang="en"><head><meta hitp-equiv="Content-Type" content="text/html; charset=UTF-8">

<meta name="viewport” content="width=device-width, initial-scale=1, shrink-to-fit=no">

<rmeta name="description” content="">

|
ba

St A e = author content=™s

<link rel="icon™ href="https://getbootstrap.com/favicon.ico™>
<title>Monitoring Data</title>
<l-- Bootstrap core €SS —>
<link href="/temp/bootstrap.min.css” rel="stylesheet™>
<I-- Custom styles for this template —>
<link href="/temp/carousel.css” rel="stylesheet">
</head>
<body>
<header>
<nav class="navbar navbar-expand-md navbar-dark fixed-top bg-dark">
<a class="navbar-brand" href="https://getbootstrap.com/docs/4.1/examples/carousel/#">Smart

Weather Station </a>
<button class="navbar-toggler" type="button” data-toggle="collapse” data-target="#navbarCollapse”
aria-controls="navbarCollapse” aria-expanded="false" arialabel="Toggle navigation>
<span class="navbar-toggler-icon™></span>
</button>
<div class="collapse navbar-collapse” id="navbarCollapse™>
<ut class="navbar-nav mr-auto™>
<li class="nav-itemn active™
<a class="nav-link™ href="http.//www.gec-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/BootMap. htmi">Home <span class="sr-only">(current)</span></a>

</li>

</ul>
<form class="form-inline mt-2 mt-md-0">

<input class="form-control mr-sm-2* type="text” placeholder="Search" aria-tabel="Search™>
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<button class="btn btn-outline-success my-2 my-sm-0" type="submit">Search</button>
</formy>
</div>
</nav>
</header>
<main role="rmain">
<div Id="myCarousel" class="carousel slide” data-ride="carousel">
<ot class="carousel-indicators™>

<li data-target="#myCarousel" data-slide-to="0" class="active"></li>

|74

<tirdata-target="#myCarouset“data=slide-to="1"tlassze sz
</ol>
<div class="carousel-inner">
<div class="carousel-itern active™>
<img class="first-slide" src="img/img2.jpe" alt="First slide” >
<div class="container">
<div class="carousel-caption text-left">
<h1>5tation One.</hi>
<p>amiiguiges arrvndnmwiadenmasina aaniinsaiaiit)</ps
<p><a class="btﬁ btn-lg btn-primary™ href="http://www.gec-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/Mone.php® role="button">Weather Monitoring </a></p>
</div>
- </div>
</div>
<div class="carousel-itern">
<img class="second-slide" src="img/hpt5.png" alt;“Second slide™
<div class="container™>
<div class="carousel-caption™>
<h1>Station Two.</hi>
<p>aoilaures pnvinanmnadeumiainig (@aninseiniia)</ps
<p><é class="btn btn-lg btn-primary® href="http://www.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/R1.php” role="button™>Weather Monitoring</a></p>
</div>
</div>
</div>

</div>
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<a class="carousel-control-prev” href='http://mw.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/Mone.php” role="button” data-slide="prev">
<span class=“carousel—céntrol—prewicon“ aria-hidden="true"></span>
<span class="sr-only">Previous</span>
<fa> '
<a class="carousel-control-next” href="http://www.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/R1.php" role="button” data-slide="next">
<span class="carousel-control-next-icon” aria-hidden="true"></span>

<span class="sr-only">Next</span>

/a~>

</div>

<I-- Wrap the rest of the page in another container to center all the content. -->
<div class="container marketing™>

<I- Three columns of text betow the carousel -->
<div class="row">
<div class="col-lg-2">
<img class="rounded-circle" src="img/templ.png" alt="Generic placeholder image” width="80"
height="80">
<h2>Temperature</h2>
<p>Aguugiiluennr</p>
<p><a class="btn btn-secondary” href="http://Awww.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/Mone.php” role="button®>View Graph »</a></p>
</div><l-- /col-te-d >
<div class="col-lg-2">
<irng class="rounded-circle" src="img/hul.png” alt="Generic placeholder image” width="80"
height="80">
<h2>Humidity</hZ2>
<p>erammiudisins</p>
<p><a class="btn bin-secondary” href="http://www.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/T2.php” role="button">View Graph »</a></p>
</div><l- /.col-lg-4 >

<div class="col-lg-2">
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<img class="rounded-circle” src="img/licht1.png" alt="Generic placeholder image" width="80"
height="80">

<h2>Light</h2>

<P>AMIMITNIOME </p>

<p><a class="btn btn-secondary” href="http://www.geo-nred.nu.ac.th/loT-
mobileWirelessMapping/Wits/T3.php” role="button">View Graph »</a></p>

</div><l-/.col-lg-4 —>

<divclass="collg-2*>
<imeg class="rounded-circle” src="img/co.png” alt="Generic placeholder image" width="70"
height="70">
<h2>Co2</h2>
<p>iwmsvaulasoonlesi</p>
<p><a class="btn btn-secondary” href="http:/Avww.geo-nred.nu.ac.th/loT-

mobileWirelessMapping/Wits/T4.php" role="button">View Graph »</a></p>

<p></p>

</div><l-- /.col-tg-4 -->

<div class="col-lg-2>
<img class="rounded-circle” src="ime/nh.png” alt="Generic placeholder image" width="70"
height="70">
<hZ>Nh3</h2>
<p.>ﬁ']?luﬂuimﬁﬂ</p>
<p><a class="btn btn-secondary" href="nttp://www.g¢eo-nred.nu.ac.thAcT-

mobileWirelessMapping/Wits/T5.php" role="button™>View Graph »</a></p>

<p></p>
</div><!-- /.col-lg-4 >
<div class="col-lg-2">
<img class="rounded-circle" src="imeg/heat1.png” alt="Generic placeholder image" width="70"
height="70">
<hz>Heat Index</h2>

<p>AAINIBUREII</ P>
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<p><a class="btn btn-secondary” href="nttp://www.geo-nred.nu.ac.th/loT-

mobileWiretessMapping/Wits/T6.php” role="button">View Graph »</a></p>

<p></p>

</div><l-- /.col-lg-6 >
</div><l- frow —>

<! START THE FEATURETTES —>

<hr class="featurette-divider*>

<div class="row featurette™>
<div class="col-md-7">
<div id="container* style="min-width: 510px; height: 500px; margin: 0 auto” ></div>
</div>
<div class="col-md-5">
<div id="map" style="min-width: 210px; height: 500px; margin: 0 auto” "></div>
</div>
</div>

<l-- Bootstrap core JavaScript

<l-- Placed at the end of the document so the pages load faster -->

<script sre="/temp/jguery-3.3.1.slim.min js" integrity="sha384- |
q8i/X+9650200rT7abKa1JStQIAGVERVZpbzo5smXKpaYRvH+8abt TELPi6jizo”
crossorigin="anonymaus"></script>

<script>window.jQuery || document.write('<script src="./../assets/js/vendor/jquery-
| slim.min.js"><Vscript>")</script>

<script sre="/temp/popper.min.js™></script>

<script sre="./temp/bootstrap.min.js"></script> _

<-- Just to make our placeholder images work. Don't actually copy the next line! —>

<script sre="/temp/holder.min.js"></script>

<svg xmins="http://www.w3.0rg/2000/sve" width="500" height="500" viewBox="0 0 500 500"

preserveAspectRatio="none" style="display: none; visibility: hidden; positior: absolute; top: -100%; left: -
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1009%;"><defs><style type="text/css"></style></defs><text x="0" y="25" style="font-weight:bold;font-
size:25pt;font-family:Arial, Helvetica, Open Sans, sans-serif'>500x500</text></svg></body></htm{>
<IDOCTYPE html>

<htrml>

<head>
<title>Map Chart</title>
<meta name="viewport” content="initiat-scale=1.0">

<script src="http://code jquery.com/jquery-latest.min js™></script>

sley

<meta charset="utf->"

</head>
<script>
function initMap() {
var mapOptions = {
center: {lat: 16.744903, lng: 100.195618},
zoom: 16,
}
var maps = new
google.maps.Map{document.getElementByld("map”),mapOptions);

var marker, info;

$.getSSON( "copjson.php”, function( jsonObj } {
/%% loop
$.each(jsonCbj, function(i, item)
marker = new googte.maps.Marker({
position: new google.maps.LatLng(item.lat, item.Ing),
map: maps,
titte: 'amilmyataiiz /7
;

info = new google.maps.infowindow();

google.maps.event.addListener(marker, 'click,

{function(marker, 1) {
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return function( {

//window.location.href = 'http://www.geo-

nred.nu.ac.th/loT-mobileWirelessMapping/hitest.php';

info.setContent('<div style="font-size: 19px;color: red™>
amilnsaviafil:</divs+"<b>"+'<div style="font-size: 15px;color: gray">RunNil</div>"+"<b>"+ (item.temp)+
"<hr/>"+ '<a href="http://www.geo-nred.nu.ac.th/loT-mobiteWirelessMapping/Fulldatal.php” target="_top" -

>Temperature Chart</a>' +
e chiv ch‘.rlo—

“font-size: 15px;color: gray">ﬂ?ﬂu%yuﬁ'm‘?’mﬁ:</div>'+ (itern.humid)+ "<br/>"+ '<a href="http//www.geo-
nred.nu.ac.th/loT-mobileWirelessMapping/Fulldata2.php” target="_top" >Humidity Chart</a>" +

‘<div style="font-size: 15px;color: gray™>fuLUHUB
wa</dive'+"<b>"+ {item.lighth+ "<br/>"+ ‘<a href="http://www.geo-nred.nu.ac.th/1oT-

mobileWirelessMapping/Fulldata3.php” target="_top">light Chart</a>" +
'<div style="font-size: 15px;color: gray‘>ﬁwLL9nEJLﬁEJ

</div>'+<b>"+ (item.nh3)+ "<br/>"+ '<a href="http://www.geo-nred.nu.ac.th/loT-

mobileWirelessMapping/Fulldatad.php” target="_top">Ammonia Chart</a>' +
'<div style="font-size; 15px;color: gray*>fingarivoulag

poanlgn</div>'+"<b>"+ (item.co2M+ "<br/>"+ '<a href="http://www.geo-nred.nu.ac.th/loT-

mobileWirelessMapping/Fulldatas.php” target="_top">Carbon dioxide Chart</a>");

//info.setContent(item.temp,);
info.open{maps, marker);

}
Hroarker, 0);

B; /7 loop

google maps.event.addListener(marker, ‘mouseover’, function() {

infowindow.setContent("Hello";

infowindow.openi{map, rharker);

B,

»
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</script> ‘
<script src="https://maps.googleapis.com/maps/api/jstkey=AlzaSylhViyrF6 7ZRINSU-
XsCs87Zvtch 0lslgD&callback=initMap® async defer></script>
</body>

</frameset>

3

oG

</ntmi>

<IDOCTYPE HTML>
<html>
<head> )
<script sre="http://code jquery.com/jquery-latest.min.js™></script>
<meta http-equiv="X-UA-Compatible” content="[E=edge™>

<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible” content="IE=edge">

<meta name="viewport" content="width=device-width, initial-scale=1">

<titlex-Highcharts DaTa</title>

<script type="text/javascript”
src="http://ajax.gcogleapis.com/ajax/tibs/jquery/1.7.1/jquery. min.js“§</script>

<script sre="http://code.highcharts.com/highcharts.js"></script>

<script src="http://code. highcharts.com/modules/exporting js*></script>

<link rel="stylesheet"

href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.6/css/bootstrap.min.css” integrity="sha384-
198mTJOASx8}1Au+abWDVNPI2 kFfwwEAa8hDDd]ZI pLegxhjVME1fgWPGmkzs 7" crossorigin:'anoﬁymous%
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<link ret="stylesheet” type="text/css’
href="//cdn.datatables.net/1.10.11/css/jquery.dataTables.min.css">

<script type="text/javascript’
src="//cdn.datatables.net/1.10.11/js/jquery.dataTables.min js"></script>

<script type="text/javascript™>

$(document).ready{function() {

S Hexample FDatatabtety

1)
</script>
<style type="text/css™>

html, body{
padding:0px;
margin:dpx;
height:100%;
text-align: left;
}
</style>

| <?php

~ // Database connection settings

define("?G_DB" , "station1");
define("PG_HOST?, "localhost™;
define("PG_USER®, "ooex");
define("PG_PORT", "5432%);
define("PG_PASS", "hoooood’);
define("TABLE", "oox);

$con = pg_connect("™dbname="PG_DB.” host="PG_HOST." password="PG_PASS." user="PG_USER);

$time = array{); // fuUsunu x
$temp = array(); //duusunu y
Shumid = array(); //dudsuni y
$nh3 = array(); //dudsuny y
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Slight = array(); //fudsunu y
$co2 = array(); //MmuUsunt y
$heat = array(); /i wsuny y

//sqt dwiufataya an guteya

$sqt = "SELECT * FROM wemos where date = '2018-7-31' order by time ”;
/73U sgl

Sresult = pg_query($sql);

rwhita(Srow=pg - fetcharray(Srasutt)

Jfarray_push Aomsuhaitldan sql Tadlufus aray
array_push{$time,$row{time]);
arcay_push($temp,Srow{templ);
array_push{Shumid,$row[humid]);
array_push($nh3,$row[nh3});
array_push(Slight,Srow{light));
array_push($co2,Srow(co2]);

array_push{$Sheat,Srowlheat]);
echo $json = json_encode( $result, JSSON_NUMERIC_CHECK),

>
<div style="width: 350px; height: 400px; margin: 0 auto float: left™>

</head>

<body >

<table align="center" border="2" cellspacing="0" cellpadding="0" id="example" width="100%"
height="100%" >

<thead>

<tr><th align="center">i’uﬁ/nm</th> <td align="center"> <?= implode(<td>', $time) ?> </td>

</thead>
<tr><th align="center">A1guugii</th> <td align="center"> <?= implode('<td>', $temp) 7> </td>
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<tr><th align="center">AmuTudining</th> <td align="center'> <?= implode(<td>", $humid) ?>
</td>

<tr><th atign="center>AMANUEILYBIAI/th> <td align="center'> <?= implode('<td>', $light) 7>

</td>
<tr><th align="cer1ter">ﬁ"1ﬂ’3’mL‘(’J’W(’J’Hﬁ'ﬁﬂtmﬂmﬁﬂ</th> <td align="center”> <?= implode('<td>’,

snh3) 7> </td>
<tr><th align="center>marndutufineariveulaseonlad</th> <td alien="center’> <?=

implode(<td>', $co2) 7> </td>

</tr>

</table>
</div>

<script type="text/javascript™>
setinterval(function(X

S{function () {
$('#tcontainer').highcharts({
chart: {
type: ine' //3ununas wngi Ty line

title: {
text: "Tayauans sdiianudou vinaeilmsandait //
L
subtitle: {
text: "
L
plotOptions: {
bar: {
datalabels: {

enabled: true
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series: {

stacking: ‘normal’

/setintervallfunction{
XAXIs: {
categories: [<?= implode(™,”, Stime); 7>1

//3,5000);
2
yAxis: {
titte: {
text: 'AUSuaswiinowsauthisuled)

L
tooltip: {
enabled: true,
formatter: function{) {
return '<b>'+ this.series.name +'</b><br/>'+

this.point.y; + ' + this.pointname.tol.owerCase();

}
legend: {

layout: ‘vertical,

align: 'right’,

verticalAlign: ‘top’,

x:-10,

y: 100,
floating: true,

borderWidth: 1,
backgroundColor: {{Highcharts.theme &&

Highcharts.theme legendBackeroundCalor) || '#FFFFFEY),
shadow: true

A
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plotOptions: {
line: {
datalabels: {
enabled: true
3

enableMouseTracking: false

SeHEsH

name: Temperature’,
data: [<7= implode(.,, $temp) // Taya array Unu y 7>]

L

name: 'Humidity’,
data: [<?= implode(,, $humid) // doga array unu y 7>]

3|

name: 'Heat_Index/,
data: [<?= implode(,, Sheat) // ‘i’faga array WAY y 7>},

color: "#FFOOFF

Vs
//name: Light',
//data: [<?= implode(,, $light) // daya array unu y 7>]
4z
//name: ‘Co2',

//data: [<?= implode(,, $co2) // doya array Wy y 7>]
i
1;

W
3,9000);
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</script>
<script langauge="javascript™
setTimeout(location.reload bind{location), 10800000);

</script>

</body>
</html>
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Abstract

Nowadays, a small breeders affected by the changing of weather or the environment within the livestock
Jarm. It is a cause various effects such as growing rates, the decrease of yield and the likelihood of disease within
the farm has increases whether the dairy farm and beef cattle, pigs, broifers etc. If there are tools that help to
nolify the unusual environment of the henhouse it can help farners to solve such a problems. Such accidents occur
due fo temperature changes, relative humidity and the increasing of ammonia as the impact on animals, ete. Even
though some companies had imported or built the real-time sensing controller and alert system of environment
Jor the farm animals for to sell. But a price of up to 2-3 billion baht, which is especially unsuitable for the
production of livestock for small-scale farming according to the high cost.

In this paper, we have proposed and developed a real-time environment monitoring system for poultry
Jarm with a low-cost based on Internet of Things (IoT) technology. The data acquired from the sensor and real-
time recording in to sd-card. The feasibility of the developed system was tested by deploying the proposed system
at Depariment of Agriculture Science's research poultry farm in Naresuan University, Phitsanulok, Thailand. The
wiost vifal climatic factors for the productivity of a pouliry farm are temperature and humidity and their
maintenance. For instavice, a day-old chicken requives 27°C at a relative air humidity of 70%. If the outside
temperature is 25 °C and the air is headed straight in fo the zone occupied by the nascent birds without being
heated firsi, then weather conditions would be too harsh. Therefore, proper heating/cooling solution should be
provided along with appropriate ventilation. With advancement in foT, it is possible to automate the monitoring
and automatically regulate these climatic parameters instead of using the conventional monitoring methods.

Keywords; Enviromment Monitoring, Sensor Network, Pourlty Farm, loT

1. Introduction

With the [arge-scale intensive poultry model increasingly promotion and popularization of farming, in order
to improve the yield and quality, prevent poultry diseases, we need a monitoring system for the poultry house
temperature, humidity, NH3 and illumination parameters. The suitable environment can give full play to the
potential egg production on layers and chicken meat. Nowadays, with the rapid development of Thai breed pouliry,
there are a large number of laying hens specialized culturist in rural areas and small-scale farmer. Due to farmers
generally lack adequate fund and appropriate field, when building the poultry farm (henthouse), they always didn’t
built a new one, but reformed an old house which they had buiit. Most these henhouses are provided with simple
facilities and automated level is low, lack of the ability of monitor and control the henhouse environment which
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severely resiricted the production of eggs or chicken meat. Therefore, enhancing the automation and specialized

level of regulating equipment’s of the small henhouse were imperative (Wu ef af., 2011, Chakchai, 2012).

Information management is becoming an increasingly challenging task for many field of works
(Choosumrong ef al., 2016) such a farmers especially in ferms of the amount of data and the complexity of
processes in integrated poultry farms management cultivation (Sravanth Goud and Sudharson, 2015)

In advanced poultry farms, various measurement spots are required to record the parameters defining the local
climate in different parts of the large poultry farm to make the automation and control system work efficiently.
However, due to the high cost of such a sensing and controller system it is not suitable for the small-scale farm or
the rural farmer.

According to the Department of Agriculture Science’s research poultry farm in Naresvan University,
Phitsanulok, Thailand. Most to researcher and students generally lack of the ability to monitor the environment
air and to acquire the real-time data inside the henhouse for their own research, Thus, they need a tools with not
high cost to help to monitoring and recording the environmental data inside the henhouse. Moreover, to control
the environment parameter which can be effect to the growth of the chicken.

In this research explores the creation of fully customized low-cost environment sensor station, based on the
open design and open source software for poultry farm environmental monitoring and testing its feasibility with

a‘simple-expermmental-setup:
2. Conceptual framework and methodology

A very systematic approach was considered for the overall design of the project, in which 4 parameters
were monitored. The temperature, humidity, NH3 and light sensors were used to monitor the henhouse and the
measurements data had recorded into SD-Card based on Arduino data logger.

NH3 sensor

Arduino sensor shield V8

A 4

K i O Kud
@ & 9 o ..
5 F 0§ ¢
: & 3 3
s
s o
2080 e
= Light Sensor _ : TILTE, T
Arduino Board Micro Controller Arduino Data Logger Shield

Fig. 1. Generic design of a WNS for pouliry farm

Fig. I is showing the required elements has brought together for an effective sensing, data display and real-time
data recording of environments in henhouse.

2.1 Hardware Description
2.1.1 Micro-Controller
Since Arduino systems are open source software progranunable, it belongs to the owners to generate the

actual program that will process the Arduino stack. This is a strong advantage, as it is possible to custom build a
generic tool, then customize it 1o conditions, environments or experiment to know/control more uncertainties
using open source hardware and open source software (Pearce, 2013b; Pearce, 2014). The Arduino UNO R3
board used the ATmega328, was selected as the microcontroller for this project. This was an ideal selection, as
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the processor is extremely strong and cost efficient. An inpui voitage ranging from 7-12V is required, which
corresponds with the humidity sensor. An on-board 10 bit analog to digital converter (ADC), aids in the
digitization of the analog signal acquired from the sensor. The Arduino has a serial port to allow communication
with the computer. The USB connection from the computer goes directly onto the Arduino board, where a USB
to serial converter than allows communication to occur. ‘
2.1.2 Arduino Sensor Shield V8

Arduine sensor shield was designed to help Arduino users to connect various sensor modules easily. It
saves much trouble for users to do the wiring, especially when there are so many modules connecting to Arduino.
2.1.3 Arduino Data Logger shield

This data fogger shield provides an Arduino Une, Leonardo or Mega with the ability to log sensor data
to an SD card with the minimum of set-up. The shield includes the very popular DS1307 battery backed real time
clock (RTC). This RTC will keep an accurate track of the data and time for up to several year, even when then
shield isn’t being powered. A very useful prototyping area consisting of'a grid of pads on a stand 0.1” pitch provide
an area fo add to a components such as sensors to interfaice to the Arduino board.

(http://hobbycomponents.com/shields/587-data-logger-shield).
____ The Arduino Data Logger Shield and Arduino Sensor Shield is an add-on board to the Arduino, and

plugs directly on top of it. One the board are temperature, humidity, light and N3 sensors. The set once soldered,
and mounted, can be programmed through the Arduino board to return the data from all sensors to the session
terminal, L.CD and display on the LED light which return as Red, Yellow and Blue colors. Moreover, the data is
returned to the terminal in Comma Separated Values from (CSV; *.csv) (Chemin et al,, 2014)

.3 System experiment
We have done our experiments in Department of Agriculture Science’s research poultry farm in Naresuan

University, Phitsanulok, Thailand. The size of the portly farm is 4 x 20 meters (sce Fig. 2) .The poultry farm is
mainly divided into three zones for test the system and each zone was monitored by three motes.;1 in the left side
in front the evaporative cooling system zone, 2 in the middle zone of the farm and 3 in the right side of the farm
in front the blower zone which provides breiler breeder. (broiler hatching eggs). Depending upon zonal chicken
population and distribution, each zone has its own local climate (Mohsin et al., 2009}, Fig. 3 shows the -

deployment of each motes in poultry farm.
ey '5§

Fig 2 Depariment of Agriculture Science’s research poultry farm in Naresuan University

Blower zone

Evaporative zone Middle zone | z
) |
RN i
i\ l i
| l
| _,___1.1...__...._._..;...__.L\
e -

Fig. 3 Deployment of each motes in poultry farm
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4. Result
A generic and Environments Sensor Station for Pouliry Farm (ESS4PF) was desigied and prototyped to

fit several research and monitoring requirements in Department of Agriculture Science’s research poultry farm in
Naresuan University, Phitsanulok, Thailand, The first prototype is shown in Fig. 4. Real datasets acquired by the
system was tested. The system was run for 24 consecutive hours and the data has recorded into the SD-CARD
every I hour as shown the example data in Fig. 7. Fig 5 showing the step of flow chart over all process of this
works. The process consist of the temperature and humidity checking for the evaporative controller. NH3 and
light are checking limit to more than 4.0 for NH3 and 96% for light, otherwise the system will send SMS to farmer.

In our monitoring step, 3 motes were deployed in the poultry farm to acquire information about the
difference in varying climate variables. In the 24 hours period, every mote measured light, NH3, temperature and
relative humidity values. Fig. 7(a,b,c,d) showing the graph of acquired data every 15 minutes in 24 hours of
environmental data value inside the research poultry farm.

() (b) (©) (d)

Fig. 4 (a) the first prototype when not tum on and (b) the first prototype when it is recording and showing the result (¢) and {d} is showing
the system hardware inside the box

r Real-Time Environment Monitoring System ]

_?

Yes Yes
Swichen
evaporative coalrg Seofams in Mobik
Iyt rkonz

Fig. 5 Flow chart over all process
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Fig. 7 Environmental parameter variations within a day
s. Discussion

Poultry farm in Department of Agriculture Science’s research poultry farm in Naresuan University,
Phitsanulok, Thailand is lack of knowledge in development of hardware and ESS4PF. Due to farmers generally
lack adequate fund and appropriate field, when building the henhouse. Without such an acquired data from
ESS4PF, a farmer cannot predict or know that how to control the environmental air inside the henhouse. Daily
data correction by human are not enough to capture the rate of individual intensity of environmental values
because the data need to correct in 24 hours due to the chicken also growing up every minute in 24 hours. Thus,
ESS4PF is the requirement system for the smali-scale farmer.

Environment values harvesting depends upon the user and scale of the farm. Therefore detailed statistics
of environment is essential in the initial stages of the ESS4PF system. The size of the ESS4PF system should be
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different area to area depending of the region, topography and tyn
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9. Conclusion
In this paper, the design based on IoT was implemented that Open Design, Open Source Hardware and

Free & Open Source Software can be used to build an ESS4PF. We have proposed a methodology to acquire the
environment data to control temperature, humidity, NH3 and light in a pouliry farm. This work has been
implemented is done with the help of Arduino UNO for controlling and monitoring.

Monitoring environmental parameters in a real-time are crucial, Tn this paper, various environmental
parameters for effective growth of chickens have been identified and defined. With this initial studies, faner,
researcher or students can corrected the environmental data inside the henhouse. The frequency of the recording
is depending on how often the need to record the data. The main conclusions that can be drawn from outcome of
this research are as below;

+  with low-cost
reliable operation

Hrecords what'is ol tiiterest to the user only

It can improve the production and quality of Poultry farms

Improve the degree of automation and has a certain significance.
The technology in poultry production has a good promotional value.

e & 8 &l e

7. Future Development
Some of the enhancements and improvements that need to be considered in future works are;

»  Enhancing an environments sensor station by considering additional more environment sensor that might
be an impedance factors of production such as CO-, Rainfall values etc.

¢ Improve the ESS4PF by including the GNSS data for each station, ZigBee wireless sensor to sending
real-time data correction to the server.

+  Enhance the remote controller system using loT and smart phone technology to switch on either sprinkler
or evaporation system based on threshold values of temperature and humidity
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Abstract

Thailand is currently planning to develop Thailand 4.0 economic model aimed to pull
Thailand out of the middle-income trap, and push the country in the high-income range using
technology and innovation of Internet of Things (IoT) to work in the field of Smart City. This
study was investigated with two scenarios. 1) Developed the real-time automatically analysis
observe and visuatize the weather conditions based on Web GIS to monitor the improvernent
of early warning systems in the future. 2) Developed the determining of the environment
quality in poultry farm. Farmers are provided with the smart phones and internet for monitoring
the environmental in real times to acquire the data and analyze for effective management.

This system was developed using Free and Open Source Software (EQSS)

Keywords: Geoinformatics, systern sensor, Web Processing Service, Open Source Software, loT
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Yaresuan
niversity

Phitsanulok 45000 Thalland
’ el +46 55 962378-83 Fax: +66 55 962380
E-mail: internationai@nu. ac.th

l Website: www.english.nu.ac.th

Prof. Dr. Venkatesh Raghavan
Graduate School for Creative Cities
Osaka City University

3-3-138, Sugimoto, Sumiyoshi-ward,
Osaka City, Japan

T

February 27, 2018

Dear Prof, Dr. Venkatesh Raghavan,

On behalf of Naresuan University, | am pleased to cordially invite you to serve as visiting
researcher at the Faculty of Agriculture, Natural Resources and Environment, Naresuan
University, Thailand. Your productive visit will focus on following up process of previous
research projects and giving advice for new project impiementation as well as discussion
on technical cooperation. The proposed schedule is as follows:

1%t session: May 16 - June 30, 2018
2™ session: July 30 - August 5, 2018
3 session; December 18-27, 2018

| hope that this request would receive your favorable response.
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