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Abstract

An automatic watering system for green plants is designed by using Arduino single chip microcom-
puter. It mainly includes main control module, LCD display module, key control module, humidity
detection module, water pump module and WI-FI module, which makes the whole system join the
Internet of Things to realize full automation. The system can judge the status of the growing envi-
ronment of green plants through the detection of soil temperature and humidity, that is, water
shortage or dehumidification. And the user can manually adjust the threshold range of soil moisture,
LCD display screen displays the current soil temperature and humidity information. When the soil
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moisture is lower than the set threshold, the pump is started to pump water, and when the threshold
after watering is within the set humidity range, the watering is stopped. The addition of the WI-FI
module tries to connect the whole system with the Internet of Things, which is convenient for users
to monitor and operate on the mobile phone.
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Figure 1. Frame diagram
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Figure 2. Development version schematic diagram
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Figure 3. Circuit design diagram
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Figure 4. Program flow chart
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#include <Wire.h>

#include “LiquidCrystal_I12C.h”

#include "QhDHT11.h"

#define DHT11_PIN Al

#define MOTOR_INA1 3

#define MOTOR_INA2 5

#define LED_RED_PIN 7

#define LOW_TH 30

#define HIGH_TH (LOW_TH+5)

int pump_sta=0; //0 fRFKE LA KK 1 HREKE LI E
LiquidCrystal_12C lcd (0x27, 16, 2);

QhDHT11 ghDHT;

int wetPin = AO;

long int wetValue = 0;

void setup (){
Serial.begin (9600); c
Icd.init (); I/ initialize the lcd
Icd.backlight ();
Icd.setCursor (2,0); // go to start of 2nd line
lcd.print (“Hello, world!™);
Icd.setCursor (4,1); // go to start of 2nd line
lcd.print (“QHEBOT?”)
pumplnit ();

pinMode (LED_RED_PIN, OUTPUT);
digitalWrite (LED_RED_PIN, LOW);
Serial.printin (“Hello, QHEBOT”);

}

void loop (){
getSensor (); 1145 B £5 B E s
pump_judge (); I AR AT FI ], B R 15 75 E T KSR
update_lcd1602 ();  //TE#T 1602 i f EdiE
delay (500);

}

void pump judge (){
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if (wetValue > HIGH_TH){
closePump ();

Yelse if (wetValue < LOW_TH){
openPump ();

}

}
void getSensor(){

wetValue = analogRead (wetPin);
wetValue *= 100;
wetValue = wetValue/1023;

ghDHT.getTHValue (DHT11_PIN);

Serial.print (wetValue);

Serial.print (“\t”);

Serial.print (ghDHT.humidity, 1);
Serial.print (“\t”);

Serial.println (qhDHT .temperature, 1);

void update_lcd1602(){

Icd.setCursor (1, 0);

lcd.print (“TH™);

Icd.print (LOW_TH);

Icd.print (“P™);

if (pump_sta ==1){
lcd.print (“ON ”);

Yelse{
Icd.print (“OFF ”);

}

Icd.setCursor (0, 1);

lcd.print (“T7);

if (ghDHT .temperature <= 99){
Icd.print (qhDHT .temperature, 0);

Yelse{lcd.print(99, 0);}

lcd.print (“H”);

if (ghDHT.humidity <= 99){
Icd.print (qhDHT.humidity, 0);

Yelse{
Icd.print (99, 0);
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}
lcd.print(“W”);
lcd.print(wetValue);
led.print (*  7);
}
void pumplnit(){
pinMode (MOTOR_INAL, OUTPUT);
pinMode (MOTOR_INA2, OUTPUT);
analogWrite (MOTOR_INA1, 0);
analogWrite (MOTOR_INAZ2, 0);
}
void openPump (){
pump_sta =1;

analogWrite (MOTOR_INA1, 255);
analogWrite (MOTOR_INAZ2, 0);
digitalWrite (LED_RED_PIN, HIGH);

void closePump (){
pump_sta = 0;
analogWrite (MOTOR_INAL, 0);
analogWrite (MOTOR_INA2 , 0);
digitalWrite (LED_RED_PIN, LOW);
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