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Abstract: The integration of Internet of Things (IoT) technologies in agriculture has the potential to revolutionize farming 

practices by enabling real-time monitoring and automation of essential processes. This project aims to develop an IoT-based 

system for monitoring key agricultural parameters such as soil pH, moisture levels, ambient light, rain detection, temperature, 

and humidity. The system will also include smart irrigation management, which automates the irrigation process based on real-

time soil moisture and weather conditions, ensuring efficient water usage.By leveraging sensors, wireless communication, and 

cloud computing, the proposed system will collect and analyze environmental data, enabling farmers to remotely access and 

manage field conditions through a user-friendly interface. The project also focuses on improving crop health and productivity by 

maintaining optimal growth conditions, enhancing sustainability, and reducing resource wastage. The system aims to offer a 

cost-effective, scalable solution that supports sustainable farming practices, helping to meet the increasing demand for food in a 

resource-constrained world.The results of this project demonstrate the potential of IoT in optimizing agricultural processes, 

reducing manual intervention, and promoting precision farming, ultimately contributing to better yields and more efficient 

resource management. 

I. INTRODUCTION 

Agriculture is a critical industry, but traditional methods often result in inefficient resource usage, particularly water. The 

agricultural sector faces various challenges such as unpredictable weather conditions, water scarcity, and the need for continuous 

monitoring. With the increasing demand for sustainable agricultural practices, there is a growing need to integrate modern 

technology to increase productivity and reduce resource wastage. This project focuses on implementing an IoT-based smart 

agriculture system to automate and optimize irrigation processes. By using sensors to monitor critical environmental parameters like 

soil moisture, temperature, and humidity, the system automatically adjusts the irrigation schedule to ensure that crops receive the 

right amount of water at the right time. Additionally, it provides farmers with real-time data via a mobile application or web 

interface allowing for remote monitoring and control. The project highlights the potential of IoT technology to revolutionize 

farming practices, making agriculture more efficient, sustainable, and data-driven. It addresses the need for smart solutions in 

agriculture to cope with the growing challenges posed by climate change and the global food demand. 

 

II. LITERATURE REVIEW 

The integration of Internet of Things (IoT) technologies in agriculture has gained significant attention in recent years due to its 

potential to revolutionize traditional farming practices. Several researchers have explored the application of IoT in monitoring key 

environmental parameters such as soil moisture, temperature, humidity, and light intensity to optimize agricultural productivity. 

Early studies highlighted the effectiveness of wireless sensor networks in collecting real-time data from the field, enabling informed 

decision-making and resource optimization. Researchers have proposed smart irrigation systems where water is supplied based on 

soil moisture levels, thereby reducing water wastage and improving crop yield. Additionally, the integration of cloud computing and 

mobile applications has enabled farmers to remotely access field data, monitor conditions, and control systems through 

smartphones. This has proven particularly beneficial in areas with limited manpower. However, studies also point out certain 

challenges such as network reliability, sensor calibration, energy efficiency, and scalability of the systems. To address these, newer 

systems incorporate solar-powered modules and advanced communication technologies like LoRa and Zigbee for reliable long-

range data transmission. Overall, the literature strongly supports the adoption of IoT in agriculture for enhancing productivity, 

promoting sustainability, and reducing manual effort through automation and real-time monitoring. 

   

III. METHODOLOGY 

The proposed IoT-based smart agriculture monitoring system is designed to collect real-time environmental data from agricultural 

fields using various sensors and transmit it to a cloud platform for monitoring and analysis. The system architecture consists of four 

major components: sensor units, microcontroller, communication module, and user interface. 
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In the first phase, sensors are deployed in the field to measure parameters such as soil moisture, temperature, humidity, and light 

intensity. These sensors are connected to a microcontroller, such as an Arduino or NodeMCU, which acts as the central processing 

unit. The microcontroller collects the data from all the connected sensors and processes it for transmission. In the second phase, the 

processed data is sent to a cloud server using a communication module like Wi-Fi (ESP8266), GSM, or LoRa, depending on the 

network availability in the deployment area. The cloud platform stores the data and makes it available for real-time access. In the 

third phase, a user-friendly interface such as a mobile app or web dashboard is used to display the sensor data. Farmers can monitor 

the field conditions remotely and receive alerts in case any parameter exceeds the critical thresholds. This enables timely decision-

making, such as when to irrigate or apply fertilizers. In the final phase, the system can be extended to include automation features 

such as turning irrigation pumps on/off based on sensor readings, thus creating a closed-loop control system. The entire setup runs 

on solar power or battery to ensure uninterrupted operation in remote areas. 

 

IV. WORKING  

The soil moisture sensor is connected to an analog pin of the microcontroller arduino A0.    The sensor will be sending the moisture 

content in the form of   analog.   data.  to    the     microcontroller.    DHT11 Humidity and temperature sensor is connected to the 

digital  pin  of  the  microcontroller,  as  the  data sent by the DHT11 sensor is in digital format. The motor  pump  is  connected  to  

the  arduino  through the l298n motor driver. The l298n motor driver is used so that the arduino board does not get damaged due to 

the back current of the motor.The sensors continuously monitor  the  data  parameters   and  the microcontroller displays them after 

regular intervals. If the soil moisture is below a certain   level  which can affect the crops under consideration, the arduino will  

execute  the  condition  mentioned   in  the  if block of the code. As soon as the moisture level goes down, the motor pump will start  

and    water  will start flowing into the fields. The moisture content of the soil  will  start  increasing.  The  new   moisture content 

will be regularly monitored and will be displayed along with other  parameters. As  soon as   the moisture content reaches the 

desired value, the if condition  which  was  being  executed   will   become false, and the motor pump will stop getting power and as 

result will be switched off, hence   conserving the water and reducing the complexity. 

 

V. BLOCK DIAGRAM 

 

 
Figure1. Block Diagram of a system 
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VI. COMPONENT DESCRIPTION 

A. ESP 32 Microcontroller Board 

 

 

ESP 32 is a series of low-cost, low-power system on a chip microcontroller with integrated WiFianddual-modeBluetooth.ESP32 is 

created and developed by Espressif Systems, a Shanghai-based Chinese company, and ismanufactured by TSMC.ESP32 can 

perform as a complete standalone system or as a slave device to a hostMCU, reducing communication stack overhead on the main 

application processor. ESP32 can interface withother systems to provide Wi-Fi and Bluetooth functionality through its SPI / SDIO 

or I2C / UART interfaces. 

 

B. Soil Moisture Sensor 

 

The soil moisture sensor measures the amount of water present in the soil, which is essential for determining whether irrigation is 

necessary. This sensor typically consists of two probes that measure the electrical resistance between them, which changes based on 

the moisture level. When the soil is dry, the resistance is high, and when it’s wet, the resistance decreases. This data is sent to the 

microcontroller, which processes it and determines whether water needs to be added. By automating this process, the system can 

irrigate crops only when necessary, preventing overwatering or underwatering, which optimizes water usage and supports 

sustainable agriculture. 

 

C. Temperature and Humidity Sensor 

The temperature and humidity sensor, such as the DHT11 or DHT22, is responsible for monitoring the ambient environmental 

conditions, specifically the temperature and humidity. These are key factors that influence plant health, growth, and development. 

Plants require specific temperature and humidity conditions to thrive. For example, high temperatures with low humidity can stress 

plants, while extreme humidity can encourage the growth of molds and mildew. By monitoring these parameters, farmers can 

optimize the environment for crops. Additionally, this sensor data can trigger certain actions, like adjusting ventilation or irrigation 

schedules, to maintain ideal growing conditions. 
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D. Light Sensor 

Light plays a vital role in plant growth as it drives photosynthesis. The light sensor, which can either be a Light Dependent Resistor 

(LDR) or a more precise sensor like the BH1750, measures the intensity of light in the environment. This data is essential in 

determining whether the plants are receiving sufficient light for photosynthesis. The sensor can detect both natural sunlight and 

artificial lighting in controlled environments like greenhouses. If light levels fall below a threshold, the system can trigger additional 

lighting or adjust the positioning of plants. By ensuring optimal light levels, the system supports the health and growth of plants. 

 

E. PH Sensor  

 

A pH sensor is used to measure the acidity or alkalinity of the soil, which is a crucial factor in determining soil health and nutrient 

availability. The pH value ranges from 0 to 14, where values below 7 indicate acidic soil, 7 is neutral, and values above 7 indicate 

alkaline soil. Most crops grow best in a slightly acidic to neutral range (pH 6.0–7.0).The pH sensor works by producing a small 

voltage depending on the hydrogen ion concentration in the soil. This voltage is read by the microcontroller, which then calculates 

the corresponding pH value. This sensor is often integrated with a probe that is inserted into the soil to measure pH in real-time. 

Maintaining the correct pH is important because it affects the availability of essential nutrients like nitrogen, phosphorus, and 

potassium. If the pH is too high or too low, plants may not be able to absorb these nutrients even if they are present in the soil. 

   

F. Rain Drop Sensor  

A Rain Drop Sensor is used to detect the presence and intensity of rainfall. It consists of a rain detection board and a control 

module. The detection board is typically a printed circuit with exposed conductive lines that change resistance when rainwater lands 

on them. When raindrops hit the board, the water bridges the conductive traces, causing a change in the voltage level, which is 

detected by the control module and then sent to the microcontroller. In a smart agriculture system, this sensor plays a critical role in 

preventing unnecessary irrigation. If rain is detected, the system can pause or stop the water pump, conserving water and preventing 

overwatering. It also helps in decision-making for covering crops, scheduling fieldwork, or applying fertilizers and pesticides, which 

should not be done during rain. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue V May 2025- Available at www.ijraset.com 

     

 
1078 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

VII. PROJECT IMAGE                                                             

 

VIII. RESULT 
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IX. CONCLUSION 

The IoT-Based Smart Agriculture Monitoring System provides an efficient and automated solution to traditional farming challenges. 

By integrating various sensors like soil moisture, temperature, humidity, light, pH, rain, and ultrasonic sensors with a 

microcontroller and cloud platform (like Blynk), this system enables real-time monitoring and remote control of farming conditions. 

The automated irrigation based on soil moisture and rain detection helps conserve water and ensures timely watering, while 

environmental data collection helps improve crop productivity and health. The cloud integration allows farmers to access data 

anytime, receive alerts, and make informed decisions, ultimately promoting precision agriculture, reducing manual effort, and 

contributing to sustainable farming practices. 

               

X. FUTURE SCOPE 

1) Integration with AI and Machine Learning:  By integrating AI and machine learning algorithms, future systems could predict 

crop diseases, yield patterns, and optimize resource allocation based on historical data, enabling even more precise and efficient 

farming practices. 

2) Advanced Predictive Analytics:  IoT systems could be enhanced to provide predictive analytics based on environmental trends 

and weather forecasts, allowing farmers to plan irrigation, planting, and harvesting more effectively. This would improve 

preparedness for climate change impacts and extreme weather conditions 

3) Expansion to Multi-Crop Monitoring:  Future developments could focus on expanding      the system  to monitor and optimize 

conditions for multiple types of crops   simultaneously, offering more tailored  recommendations based on individual crop   

needs. 
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