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Abstract: lot Based Greenhouse Monitoring System using Arduino primarily focuses on the improvement of current agricultural
practices by using modern technologies for better yield. This work provides a model of a smart greenhouse, which helps the
farmers to carry out the work in a farm automatically without the use of much manual inspection. Greenhouse, being a closed
structure protects the plants from extreme weather conditions namely: wind, hailstorm, ultraviolet radiations, and insect and pest
attacks. The irrigation of agriculture field is carried out using automatic drip irrigation, which operates according to the soil
moisture threshold set accordingly so as optimal amount of water is supplied to the plants. Based on data from soil health card,
proper amount of nitrogen, phosphorus, potassium and other minerals can also be supplied by using drip fertilization techniques.
Proper water management tanks are constructed and they are filled with water after measuring the current water level using an
ultrasonic sensor. Plants are also provided the requisite wavelength light during the night using glowing lights. Temperature and
air humidity are controlled by humidity and temperature sensors and a fogger is used to control the same. Using Wi-Fi module
data from sensors can be observed in our mobile phones and so efficiency is improved. Hence this project improves plant quality
and yield.

Index Terms — Greenhouse, Soil Moisture Sensor, Temperature and Humidity Sensor, LDR Sensor, Wi-Fi Module,
Arduino Uno.

l. INTRODUCTION

According to the United Nations’ Food and Agriculture Organization, food production must increase with 60 percent to be
able to feed the growing population. Modern farms can sprawl for hundreds of acres. Rising prices of fertilizer and electricity,
combined with regulations limiting irrigation are placing increasing demands on farmers to more precisely utilize their
resources. Agriculture has been a leader for years in automation many industrial farms rely on harvesters guided by GPS. It
is also an industry starving for more data. Fluctuations in rainfall or market prices can cause profits to quickly rise or plummet.
Obtaining accurate, ongoing data on operations has historically also been a challenge. Between efforts to eat more food grown
locally, a younger generation of farmers and cheaper component farming is getting an infusion of data and technology. As the
concept of the ‘Internet of Things’ becomes increasingly prevalent, many systems are being devised to allow all manner of data
to be gathered and analysed, and devices controlled via wireless data networks. The crop agriculture in greenhouse is higher
affected by the surrounding conditions. The significant environmental factors for the quality and better productivity of the
plants growth are temperature, relative humidity, Lighting and moisture of soil in greenhouse. Continuous monitoring of these
factors gives relevant information pertaining to the individual effects of the various factors towards obtaining maximum crop
production.

Il. ABouTIloT

0T or Internet of Things, refers to the collective network of connected devices and the technology that facilitates
communication between devices and the cloud, as well as between the devices themselves. The Internet of Things integrates
everyday “things” with the internet. Computer Engineers have been adding sensors and processors to everyday objects since the
90s. However, progress was initially slow because the chips were big and bulky. Generally an 10T system works through the
real-time collection and exchange of data. An IoT system has basically three components: Smart Devices, 10T Application, A
Graphical User Interface. The Future of 10T has the potential to be limitless.

11l. METHODOLOGY AND IMPLEMENTATION

The basic block diagram of IoT based greenhouse monitoring system using Arduino is shown in figure 1. The system is a
greenhouse system in which there are four sensors. These sensors act as input to the micro controller system. The input feed
provided to the micro controller is in the form of analog data. This data is converted by the controller into digital format. The
data is shown on the LCD display and also on the android phone. Thus the monitoring of temperature, moisture and other
parameters is done automatically. Once the parameter values are monitored they can be controlled by the embedded system
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which is built with coding. The android phone is operated by the user. The android application is used for controlling as per the
user knowledge and required output.
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Fig 1: Block Diagram

1VV. SENSORS AND WI-FI MODULE

1. Soil Moisture Sensor
For acquiring water level in the soil, the electrical strength between the two probes of sensor is used. If the water content
in the Soil is sufficient then the sensor output is high. When the land is dry, electrical conductivity is smaller and the output is
low and so the motor operates.
2. Temperature and Humidity Sensor
We place temperature and humidity sensor inside the smart greenhouse to measure humidity and temperature. If the
temperature exceeds beyond the limit set, then a fan will be automatically switched ON as a coolant to reduce the temperature.
When it reaches the desired temperature the fan will be switched OFF automatically. But if the temperature decreases below the
optimum temperature a bulb as a heater will be switched ON to set the temperature within the desired range. Humidity sensor is
used for sensing the vapours in the air. The change in RH (Relative Humidity) of the surroundings would result in display of
values. It uses a capacitive humidity sensor and a thermistor to measure the surrounding air.
3. LDR Sensor
LDR may be abbreviated as Light Dependent Resistor. If there is no sunlight in the greenhouse a signal is sent to the
arduino by the sensor and arduino sends respective signal to the interface unit to activate lamps. when the sunlight is at a
required rate the lamps are turned off by the arduino based on the sensor output. Therefore depending on the intensity of the
sunlight, the program was published on Arduino to light on/off in the greenhouse. A photo-resistor is simply a variable resistor
controlled by light.
4. Wi-Fi Module
Wi-Fi Module is used to transmit information to the mobile phone. The Serial Port in the Wi-Fi Module is especially
used to do this. The gateway node has been powered and initialized along with the network, in which will initialize the sensor
node. The sensor node searches and transmits application for all networks accessible. The gateway identifies the request and
connects the node and assigns the address of node to network. The sensor node collects data and sends to Arduino to the
gateway of order. The Wi-Fi module ESP8266 is able to host an app or download Wi-Fi from another application Processor.
ESP8266 provides a Wi-Fi connection to the microcontroller.
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V. CODE USED IN PROJECT

#include<dht.h>

#define

DHT11 pinl0

LiquidCrystal Icd(2,3,4,5,6,7);
dht DHT;

char ch;

int fan=13;

int motor=11;

int light=12;

void setup()

{

Serial.begin(115200);
pinMode(fan,OUTPUT);
pinMode(motor,OUTPUT);
pinMode(light, ODUTPUT);
lcd.begin(16,2);
Icd.setCursor(0,0);
led.print(“IoT Green House™);
Icd.setCursor(0,1);
led.print(“Monitoring Sys”);
delay(2000);

}

void loop()

int chk=DHT.read11(DHT11_PIN);

Icd.clear();

Icd.setCursor(0, 0);

led.print(“Temp(DegC):”);//print blanks to clear the row
Icd.setCursor(11,0);

Icd.print(DHT .temperature);//print blanks to clear the row
Icd.setCursor(0, 1);

led.print(“Humidity:”);//print blanks to clear the row
Icd.setCursor(9, 1);

lcd.print(DHT.humidity);//print blanks to clear the row
delay(1000);

int Idr=analogRead(A0);

int soil=analogRead(A1);

stemp=String(DHT.temperature);

shmd=String(DHT.humidity);

smois=String(soil);

String  wdata=String(“Moisture:”+smois+’perc, Temp:”+stemp+’DegC,Humidity:”+shmd+"Per,\r\n");//concatenating two
strings

Serial.printin(wdata);

if(Idr<700)

Icd.clear();

Icd.setCursor(0, 0);
led.print(“Light Level HIGH”);
digitalWrite(light,0);
delay(700);

String wdata=String(“Light Level HIGH\r\n");//concatenating two strings
Serial.printin(wdata);

}

else

Icd.clear();

Icd.setCursor(0, 0);
led.print(“Light Level:LOW”);
digitalWrite(light,1);
delay(700);
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String wdata=String(“Light Level:LOW\r\n”)//concatenating two strings
Serial.printin(wdata);

}
if(soil<40)

Icd.clear();

Icd.setCursor(0, 0);
led.print(“Moist level:LOW”);
digitalWrite(motor,1);
delay(300);

String wdata=String(‘“MoistureLlevel’LOW\r\n”);//concatenating two strings
Serial.printin(wdata);

}

else

Icd.clear();

Icd.setCursor(0, 0);
led.print(“Moisture Level:HIGH”);
digitalWrite(motor,0):

delay(300);

String wdata=String(“Moisture Leve:HIGH\r\n");//concatenating two strings
Serial.printin(wdata);

}

if(DHT.temperature>50){

digitalWrite(fan,1);

Icd.clear();

Icd.setCursor(0, 0);

led.print(“High Temperature”);

delay(700);

String wdata=String(“High Temperature\r\n”);//concatenating two strings
Serial.printin(wdata);

}

else

{
digitalWrite(fan,0);

}
delay(700);
}

VI.RESULT

Fig 2: Project Execution

The sensing part of all the greenhouse parameters is being measured by the use of appropriate sensors. Mobile alerts are
also sent to the concerned people from time to time so that they keep updated on the real time greenhouse environment. The
name Greenhouse Monitoring System is to both sense and monitor the environmental parameters from the sensor and also to
stabilize the conditions if the conditions exceed the threshold.

Actuators are used to control the parameters based on the sensor input. It can be done in both automatic and manual mode.
In the manual mode, the actuators are controlled by the user based on the inputs obtained through SMS which is not implemented
in our project. In the automatic mode, based on the database of the previous event the actuators are being controlled.

IJCRT22A6142 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | b72


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 6 June 2022 | ISSN: 2320-2882

VIl. CONCLUSION AND FUTURESCOPE

The advantage of Smart Greenhouse over conventional farming is that we are able to produce insecticide and pesticide

free crops and create a climate for the proper growth of plants. Moreover this system can be installed by any individual in his
house (Rooftop greenhouse), who do not have knowledge about farming. Since one can maintain any climatic condition in this
type of Greenhouse, it is possible to cultivate any type of crop.

The smart greenhouse can be further upgraded in many ways and can be used in wide agricultural applications. It can be

placed and operated in any of the environmental conditions to grow any kind of vegetation. Non- conventional energy sources
such as solar panels, wind mills are used to supply power to the automatic greenhouse equipment and Peltier effect for cooling
purpose. Soil-less farming can be performed to further improve the nutritional value. Integration of farming with loT can
make it much more efficient and profitable activity. Smart Greenhouse has a bright scope of future in agriculture field and it
will create a revolution in the way the agriculture is carried out in India.
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