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Title Design of precision irrigation system using embedded system
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Major Physics
Academic year 2561
Abstract

Internet of things (loT) means internet technology that connects devices and tools
together. Those tools can be linked and communicated through the Internet, which is based on
the embedded system. At present, this technology has been applied to high precision farming,
which help farmers to control the quality and quantity of agricultural products, while also helping
to use the resources with maximum benefit as well. In this project, using the ESP8266
microcontroller which has features that can connect to a wireless computer network (Wireless
LAN or Wi-Fi) can be connected to Relative humidity and temperature sensor. In temperature
measurement within the sensor, there is resistors that have inverse resistance to temperature,
when the temperature is higher the resistance will be lower. The current can flow more, which
made the measured temperature to rise. And the principle used to measure relative humidity is
that within the sensor, there will be material that changes the impedance value when receiving
steam or ionized. The amount of flow can therefore be different. As a result, the relative humidity
is different. The soil moisture detector, which has a working principle, is when the stab the sensor
into the soil. Will decrease the resistance between both probes of the sensor causing electricity
to flow more. Resulting in more measured humidity. And GPS module is the data receiver. From
soil moisture data, relative humidity in the air and the temperature are sent to the microcontroller
to be processed by comparison with the set conditions. Then the water pump and valve can be
controlled to open or close. With the data of relative humidity, temperature, soil moisture, the
coordinates on the earth of that measurement set and showing the working status of the pump
and valve via the NETPIE website page. With the presented data, one can identify physical value,

device processing status and control the amount of water for decision irrigation system.
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® Resistive Humidity Sensing Component: @3u3aNuduAIzIamalisuuag
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® NTC Temperature Sensor Thermistor: (udaTuinaNud umMuaaadiiiogmnni

AI g 1 { U Qs 1 1 { a
S ARNNINEY LL@]ﬁﬂ’]iL‘LlaﬁuLLﬂadﬂ’JﬁﬂJ@’W%ﬂ'}%qdﬂﬂﬂ AIDYILTI ﬁqmvmﬂu 0 °C NTC

a
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U

200QQ Witk droayldanslauniladunn masiaaasuuURIRNIZAY
NUNABINTIAANUUANGAIVDID RN TAL A Lwima{ﬁamas’ﬁqmauﬁavlai
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dwidadu asutigunadnlinuisiineadlutiuey 9 udi 9 ldaw

%14 50-150 °C %38 150-250 °C LIt qm%nﬂﬁﬁimmmfﬂﬁaglwﬁaa 0—-50°C

Jauaaadan +2%

saistive Humidity Sensing Component

NTC Temperature Sensor Thermistor
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SOus |26us-28us
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VvDD

GND -+ -
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https://embed58.Ieaminginventions.org/ﬁ”’;'ﬁaﬁ’lLaua/g1 -4/
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>
VDD —

GND

Host signal Slave signal
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https://embed58.Iearninginventions.org/ﬁ'ﬂ“ﬁaﬁﬁLaua/g1-4/
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R
- - - - - - ad "

A v AVAYA
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https://embed58.Iearninginventions.org/ﬁv’n]"aﬁﬁLaua/g1-4
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10. NETPIE '
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& 4 A o J A a e v
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31 2.12 ATmFes378959619 9 Hu NETPIE

10.2 Uszlaminas NETPIE
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Status of Pump ->
datasources["SwitchControl"]["/ControlDevices/gearname/ESPID _02/Pump/state”]

Status of Valve | ->
datasources["SwitchControl"]["/ControlDevices/gearname/ESPID_02/Valve/stateV"]
LATTITUDE -> datasources["SwitchControl"]["/ControlDevices/gearname/ESPID_02/GPS/lat"]
LONGITUDE -> datasources["SwitchControl"]["/ControlDevices/gearname/ESPID_02/GPS/Ing"]
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NMARWIN

#include <Dht11.h>

#include <ESP8266WiFi.h>

#include <MicroGear.h>

#include <TinyGPS++.h>

#include <SoftwareSerial.h>

#define APPID "ControlDevices"

#define KEY  "olylkObFzErVro9"

#define SECRET "7SZ82K3KlbwlLxsDxTb9Py4Er"
#define ALIAS "NodeMCU1"

#define NEIGHBOR "SwitchControl"

const char* ssid = "NAME WIFI";

const char* password = "PASSWORD";

const char* state = "HIGH" ;

const char* stateV = "HIGH";

int INTERVAL = 1000;

int T_INCREMENT = 200;

int T_RECONNECT = 5000;

int BAUD_RATE = 115200;

int GPSBaud = 9600;

int MAX_TEMP = 100;

int MAX_HUMID = 100;

int MAX_MOIS = 100;

int timer = 0;

int RXPin = D4, TXPin = D3, DHTPIN = D2, SENSOR_PIN = A0, ACWATERPUMP = D5,
conPin = D6, Valve = D7;

bool statusPump, laststatusPump;

float latitude, longitude; // create variable for latitude and longitude object

String lat_str , Ing_str, STATECON = "0";

Dht11 _dht11(DHTPIN); //Initialize DHT sensor
TinyGPSPlus gps;



SoftwareSerial ss(RXPin, TXPin);
char str[128];
WiFiClient client;

MicroGear microgear(client);

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

Serial.printin((char *)msg);

void onConnected(char *attribute, uint8_t* msg, unsigned int msglen)

Serial.printin("Connected to NETPIE...");

microgear.setAlias(ALIAS);

void setup()

ss.begin(GPSBaud);
pinMode(ACWATERPUMP,OUTPUT);
pinMode(Valve,OUTPUT);
microgear.on(MESSAGE,onMsghandler);
microgear.on(CONNECTED,onConnected);
Serial.begin(BAUD_RATE);
Serial.printin("Starting...");

unsigned long timeoutconnect = millis();

if (WiFi.begin(ssid, password))

{
while (WiFi.status() != WL_CONNECTED)
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delay(500);
Serial.print(".");
if (millis() - timeoutconnect > 8000)

{

break;

}

Serial.printin("WiFi connected");
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP());
microgear.init(KEY,SECRET,ALIAS);

microgear.connect(APPID);

void loop() {

if (ss.available() > 0)
if (gps.encode(ss.read())X
if (gps.location.isValid()}{

if (microgear.connected())

{
Serial.printin(".");
microgear.loop();
_dht11.read();
float humid = _dht11.getHumidity();

float temp = _dht11.getTemperature();

int h = humid;

int t = temp;

int mois;

mois = analogRead(SENSOR_PIN);
mois = map(mois,0,1023,100,0);
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int m = mois;
latitude = gps.location.lat();
lat_str = String(latitude , 6);
longitude = gps.location.Ing();
Ing_str = String(longitude , 6);
sprintf(str,"%d,%d,%d",h,t,m);
if (timer >= INTERVAL)
{
Serial.print("\nHumidity: ");
Serial.print(h);
Serial.print(" %\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.print(" C\t");
Serial.print("Moisture: ");
Serial.print(m);
Serial.print(" %\t");
Serial.print("\t");
Serial.print("Latitude = ");
Serial.print(lat_str);
Serial.print("\t");
Serial.print(" Longitude = ");
Serial.printin(Ing_str);
Serial.print(" \n");
microgear.publish("/dht",str);

microgear.chat("ESPID_02/GPS/lat", lat_str);
microgear.chat("ESPID_02/GPS/Ing", Ing_str);
String data = "{\"humid\":";

data += h ;

data +=", \"temp\":";

data +=t ;

data +=", \"mois\":";



data +=m;

data += ", \"lat\":";
data += lat_str ;
data +=", \"Ing\":";
data += Ing_str ;

data +="}";

if (isnan(humid) || isnan(temp) || isnan(mois) || humid >= MAX_HUMID || temp>=
MAX_TEMP || mois>= MAX_MOIS) {
Serial.printin("Failed to read from sensor!");
}
else {

if(temp >= 20 && humid > 30 && mois >= 3 )

{
digitalWrite(ACWATERPUMP,HIGH);
state = "HIGH";
digitalWrite(Valve,HIGH);
stateV = "HIGH";

}

else

{
digitalWrite(ACWATERPUMP,LOW);
state = "LOW",
digitalWrite(Valve,LOW);
stateV = "LOW";

}

microgear.chat("ESPID_02/Pump/state”, state);
microgear.chat("ESPID_02/Valve/stateV", stateV);
Serial.print("State:");

Serial.print(state);

Serial.print(" \n");

Serial.print("Sending -->");

Serial.printin((char*) data.c_str());
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}

timer = 0;

else timer += T_INCREMENT;
}

else

Serial.printin("connection lost, reconnect...");
if (timer >= T_RECONNECT)
{
microgear.connect(APPID);
timer = 0;
}
else timer += T_INCREMENT;

}
delay(200);

}

42



	ปกภาษาไทย
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 ทฤษฎีที่เกี่ยวข้องและอุปกรณ์ที่ใช้
	บทที่ 3 การออกแบบการทำงานและขั้นตอนการทำงาน
	บทที่ 4 ผลการทดลอง
	บทที่ 5 สรุปผลการทดลอง ปัญหาและข้อเสนอแนะ
	บรรณานุกรม
	ภาคผนวก



