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Abstract: The Internet of Things (IOT) enable the farmers to use wide range of technologies to 

face the challenges in the agriculture field. Wireless sensor networks are used for monitoring the 

field from anywhere and anytime. Microcontrollers are used to control the farm and automatically 

empowers the farmers with the updated ongoing conditions on the field. The main goal of this 

project is to monitor and control irrigation by using GSM module and to reduce his effort to 

optimize the use of water. The main purpose of this project is to find the moisture level in the soil 

and it uses soil moisture sensor (FC-28) to measure the amount of moisture in soil. Arduino Uno 

is supplied with 5V to control the system. The Arduino turns on the pump ON and OFF after 

detecting the temperature, humidity and soil moisture.  

In this project, we have designed and developed a system for monitoring and measuring soil 

moisture by interfacing low cost soil moisture sensor, rain sensor and temperature sensor with 

wifi module and gsm module. Ultrasonic sensor is used to detect the level of water in the tank and 

if level of water in the tank is lower then the pump will have turned ON. Using Wifi module 

different parameter are monitored regularly in real time without any delay and if any deviations in 

the measured parameters message will be sent to the farmer using GSM Module. 

Aim: To design and develop cost effective the 

Measurement and Monitoring of Soil Moisture 

using Cloud IOT and GSM Module for social 

application. 

Objectives: The aim and goal of our project is 

to save water usage and use power supply, 

also, to design an effective irrigation system 

through the use of some sensors such as soil 

sensor that will monitor level either normal or 

dry sand and water level through power supply 

and reduce involvement of human effort. 

Methodology:  Data Analysis: In our project Smart Irrigation and 

Agricultural Monitoring System using IOT and 

GSM Module. All components on the breadboard 

connections are made along with the Arduino 

board for  testing. The testing is made successfully 

and the same is made on the PCB. When we test all 

components after completes connection by using  

multimeter shown in table below: 

Results: In this project we started with make a system help 

monitor soil moisture and level of water in the tank. So first 

we studied different components that are needed for this 

project, selected a microcontroller that is economical and 

fulfil the requirements of our project. ARDUINO is used for 

this purpose and it is programmed in C language, using 

Arduino IDE software as compiler and successfully compiled 

our code and then it was successfully loaded to 

microcontroller. We interfaced different electronic 

components like GSM, LCD and Sensors to the Arduino. Soil 

moisture, Level of water and temperature are measured for 

different conditions. Whenever the predefined threshold 

value was exceeded the normal condition a message was send 

to the Farmer.  

Sample Table of Findings and Observations:  

We test all the components by using multimeter, when we test 

Arduino and its work under 5V, and also LCD is works under 

5V, we test soil sensor under tow conditions, first without 

water and we get 4.84V, and with water we get 2.24V, we test 

also rain sensor in tow conditions, first condition is without 

water and we receive a SMS message “not raining” and in 

other condition we get SMS message “raining”. 

Conclusions: In this project, we have developed a system for 

analysing soil moisture in different soils. The different sensors 

like soil moisture sensor, Temperature sensor, Rain sensor and 

ultrasonic sensors was tested in breadboard to find the 

sensitivity range and values for the different type of conditions 

in the field. The error percentage is calculated  and the 

observed error in soil moisture measurement, temperature 

measurement and level of water measurement due to variation 

of time is used to acquire the values from the sensor. Using 

Wifi module and GSM module the famer can observe the data 

anywhere and can react quickly based on the soil moisture.  
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Soil sensor is measure the soil dry, it has 3 pins outputs, if pin 2 

we connect to the Arduino. the Arduino has four outputs first is 

the status of the soil is displayed output in LCD, second one is 

status of the soil is given to WIFI module, third one is status of 

the soil is given to GSM module without internet, will get gsm 

module to send SMS to the farmer, fourth one is turning one 

the water pump so it is start working. 

Rain sensor is a sensor use to since the water of rain. rain 

sensor has three pins, all of the pins connected to different 

place of different components so, the first pin connected to 

ground, the second pin connected to the Arduino and the last 

pin is connected to the resistance 10k and to LCD, so the LCD 

will display the output result of rain sensor . 

A temperature sensor is an electronic device that measures the 

temperature of its environment and converts the input data into 

electronic data to record, monitor, or signal temperature 

changes. The temperature sensor consist of three parts: 

thermistor, small electronic circuit and pins. Thermistor is used 

for convert temperature signal to electrical signal. Small 

electronic circuit is consist of two part temperature and 

humidity it work to send the signal from pin 2 to Arduino. We 

connected the pin 1 of temperature sensor to ground and pin 2 

connected to Arduino and pin 3 to supply.  

Ultrasonic sensor has for pins, pin1 for supply, pin 2 (trigger) 

for send the signal from the sensor to the Arduino, pin3 (echo) 

for receives the signal from the Arduino to the sensor and the 

last pin for the ground. 

We use this sensor in our project to measure and sense the 

water level in the tank to know if it’s necessary to open the 

water source or not to bring the water. 

It sends the signal on the wave to the water in the tank form the 

trans meter and that signal it comes back to the echo to know 

the level of the water, it measures the distance between the 

sensor and the water in our project. 

Motor driver: it is an interface between the motors and the 

control circuits. In our protect, we use motor drivers to change 

the value of voltage and current in the system so, we connected 

the motor driver between Arduino and water tank valve. The 

value of voltage and current in Arduino is: v= 5v and I = 10 mA 

. But water tank needed more value of voltage and current, so 

we connected the motor driver to increase the value of voltage 

and current into v= 12 v and I = 300 mA .  

Components  Tests 

Arduino 5V 

LCD 5V 

soil sensor without water 4.84V 

soil  sensor with water 2.24V 

Rain sensor without water Not raining 

Rain sensor with water Raining 

Ultrasonic sensor and temperature sensor we can 

only test power supply. 

When change inputs directly all outputs will come 

in LCD. The results we got in LCD show below 

and when  no rain, that results we wrote it in below 

table:  

Humidity   Temperature  
Moisture 

level  
Raining  

42 % 26 c 10.23 % Not raining  

when raining, the results we wrote it in below table:  

Humidity Temperature 
Moisture 

level 
Raining 

21% 19 c 8.23% Raining 

Moisture level  0% 

Temperature  27c 

Water level 10% 

HM 37% 


