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Abstract—The main motive for mission is to focus on water management in agricultural land. India 

stands highest         position in farming and water is a main source in agriculture ,where 70 percentage of 

world’s fresh water are committed to agriculture, surveys conducted by the Tata institute of social 

science(TISS) shown that there is a deficient of water in urban cities, so in order to save water and 

utilize the water resources effectively by the technology like IOT .We have come up with a solution  of 

conserving water by using ESP32 mcu model (wifi module) and sensors so that farmers get an 

information about the content of moisture in the soil through android application . 
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I. INTRODUCTION 

Agriculture is widespread in India,As per 2020, agriculture employed more than 41.49% of the 
workforce and India rank first in the worldwide with highest net cropped area, because of increase in 
population supplements of natural resources also required respectively and agriculture uses 70 percentage 
of world’s fresh water and in India most of the irrigation system is operated manually in manual operation 
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sometimes the farmer fail to switch off the motor and leads to a water wastage and we are in a situation 
where we need to save each drop of water .Thus to overcome this problem we are replacing traditional 
method by automated irrigation  by current technology like IOT(Internet of technology), IOT plays a very 
important role in every sector ,it is a network which enables various physical devices,  and other home 
appliances which is embedded with software and helps to exchange the data between two device ,and 
motor is made to be  ON and OFF automatically and motor operation is mainly depends on sensors value 
like humidity sensors ,temperature sensors ,soil moisture sensors values ,these sensors are kept near 
plants and sensors connected to a microcontroller   that is ESP32 ,Based on the condition the motor will 
control the flow of water to the plant. IOT based smart agriculture management system which helps in 
utilizing of water resources effectively. 

A. Basic architecture of IOT 

 
Fig. Architecture of IOT 

 

II. LITERATURE SURVEY 

We conducted a Literature survey study with utmost ten publication papers and our 3 studies with top 
three papers of those mentioned below.  

[1]   Sensor based automated irrigation system using IOT. This irrigation system uses the sensors to sense 
the temperature and humidity of the surroundings. The solenoid valves controls flow of the water. The 
signal sent through the microcontroller based on the sensor readings   monitors the opening and closing of 
the solenoid valves. Two mobiles are connected together using GSM, MAX232 is used to connect the 
microcontroller and the GSM. If the soil moisture is low the microcontroller will give the signal to the 
connected mobile which will turn on the buzzer indicating that the water valve should be open. This 
system does not include any extraordinary features, this is the basic level model. 

[2] Automatic drip irrigation using wireless sensor networking and algorithm of data mining. In this 
model, the data mining algorithm is used to take the decisions for the drip irrigation. The automated drip 
irrigation system which contains wireless networking sensor will be placed all over the farmer’s farm. 
The data of the networks will be given to the base stations and ZigBee will receive these data. For 
decision making the data will be processed in the base station. The web application will monitor all the 
observations.Basically, the data mining algorithm takes the decisions from sensor for the drip irrigation 
system. 

[3]Wireless sensor automated irrigation system using DTMF technology.The wireless sensors and the 
DTMF (dual tone multiple frequency) coming together can help to control the sprinkler or drip irrigation 
system. Instead of using packet switching, the circuit switching is used by the SMS controlled devices, 
the farmer can use his mobile phone or any other device which can send SMS for the purpose of 
controlling and starting the irrigation or spraying the pesticides over the plants using this DTMF 
technology. This system is very economical as it reduces the power consumption and the system 
implementation charges. 
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III. DESIGN AND IMPLEMENTATION 

A. Hardware specifications 

 ESP32,ESP WROOM 32 MCU Module is a powerful and WiFi-BT-BLE MCU module which is 
used for variety of applications and ranging from low-power sensor networks to the most 
demanding tasks like voice encoding and MP3 decoding.ESP32S chip is designed to be scalable 
and adoptive. It contains 2 CPU cores which can be controlled or powered and its clock frequency 
varies from 80Mhz to 240Mhz. 

 Rain sensor,it measures the water content in the soil. This helps the farmers to manage their 
irrigation systems. Sensor module outputs a high level of resistance when the soil moisture is low. 
It has 2 state binary output and adjustable sensitivity. 

 

Fig. Rain sensor 

 Temperature sensor,The LM35 series are precision integrated circuit temperature sensors and it has 
an advantage over linear temperature sensors calibrated in Kelvin. This can be used with single 
power supplies or with plus and minus supplies. So, its task is just to keep sending the user the live 
readings of the temperature measured. Its features are,Calibrated directly in Celsius. It is suitable 
for remote applications, Operates from 4 to 30 volts, Low cost due to water-level trimming. 

 

Fig. Temperature sensor 

 Humidity sensor, HR 202 Humidity is coordinated circuit sensors which can be utilized to gauge 
the nearness of water in arrive. It can be utilized as a part of events like clinics, workshop and so 
on. The operational temperature extend is from 20 to 95 percentage RH. 

 Lead acid battery, the lead acid battery is the cheapest secondary power source, it can be 
recyclable. Lead acid batteries remains the first choice in many domestic applicationsmainly due to 
the low capital cost.  

B. Software specifications 

 Arduino IDE 1.8.13 (using UniversalTelegramBot.h package),The open-source Arduino Software 
(IDE) makes easy to write code and upload it to the board. This software can be used with any 
Arduino board. The IDE interface is streamlined and quite simple to use. The facts gathered with 
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the aid of the sensors is sent to the Arduino UNO. The gathered information may be displayed in an 
Arduino IDE. The Arduino IDE is made using the java language and the code written in it to 
program the Arduino language which is set of C or Cpp functions. 

 

Fig. Arduino IDE 1.8.13 programming environment 

 

IV. METHODOLOGY AND EXPECTED RESULT 

A. Working 

This proposed model works using a ESP32 developer kit (a WiFi-Hotspot IOT based device). This 
device is powered using a 12V dc battery. The sensors which are going to give us live values of them if a 
change is detected are the Rain, Soil Moisture & Temperature sensors. Here we’re connecting 4 SPDT 
relays to make the motor which pumps up the water to work under 4 different conditions according to the 
readings measured in the sensors. 

The IOT device will be connected to the Cloud (ThinkSpeak) via Internet. When the given condition 
are obtained in the sensors, it will give an indication through the buzzer and the connected 16x2 LCD 
display will display the current readings if the conditions are achieved. So, this is how the work flow will 
be happening throughout this system block. 

B. Block diagram of the system 

 

 

Fig. Workflow of the whole system 

 

This proposed model works using a ESP32 developer kit (a WiFi-Hotspot IOT based device). This 

device is powered using a 12V dc battery. The sensors which are going to give us live values of them if a 

change is detected are the Rain, Soil Moisture & Temperature sensors. Here we’re connecting 4 SPDT 

relays to make the motor which pumps up the water to work under 4 different conditions according to 

the readings measured in the sensors. This work includes an embedded system for automatic control of 

irrigation. This project has wireless sensor network for real-time sensing of an irrigation system.  
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This system provides uniform and required level of water for the agricultural farm and it avoids water 

wastage. When the moisture level in the soil reaches below threshold value then system automatically 

switch ON the motor. When the water level reaches normal the motor automatically switches OFF. The 

sensed parameters and current status of the motor will be displayed on user’s android application. 

C. Sensor readings 

 

 

 

Fig. The values observed from the sensors through the cloud 

The above are readings of the sensors attached to the system which was shared to the cloud 
(ThinkSpeak) via Internet. The image shown below are the calibrations sent and recieved and the 
programmed conditions we have got using our designed telegram bot application. 

 

D. Telegram bot applicationlive configurations 

 

 
 

Fig. The calibrations sent and received from the bot application 

 

As we’ll be using Arduino IDE software for programming the ESP32 IoT based Arduino uno board, we 

are going to be using an inbuilt sub application called as Universal Telegram Bot 

UniversalTelegramBot.h to bind connection between the module and the telegram bot (application) 

which enables the option of remotely accessing it from the user’s smartphone. 
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E. Work flow 

 
Fig. Flowchart representing how these sensors work 

 
The above are the work flows of the sensors according to the conditions given. The temperature sensor 
just sends it current values and displays it in the display if any temperature variation happens. The 
moisture sensor reads the value, displays it in the display, if its total value goes lesser than 30 percentage, 
it will form the condition of turning ON the motor or if it exceeds 30 percentage it breaks the iteration and 
ends the current cycle. The rain detecting sensor reads the value and displays it in the display. If its value 
goes equal to 1, it will form the condition of turning ON the motor and if not the motor remains in the idle 
state. These sensors will keep reading their current values and once if variations happen, it will display 
the updated readings. 

F. Applications 

 Crop irrigation monitoring. 

 Weather conditions. 

 Soil status. 

V. CONCLUSION AND FUTURE ENHANCEMENT 

The role of smart agriculture using IOT(internet of things),cloud computing and optimization is to get a  
latest technology in agriculture and farming for better water management and irrigation system , many 
features are added to improve the functionality of smart agriculture .The automated system helps the  
farmer to know the conditions of  crops such as  moisture ,temperature ,and humidity and according to 
that condition he can run the motor respectively and conserve the water resources .Thus, this  system is 
user friendly and reliable to use . 

Although the working of this smart agriculture using IOT is efficient some future enhancement can be 
made ,where camera is made to fix, monitoring of crop health and water management can be done. 
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