
 
 

47 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

2nd International Conference on Recent Trends in Multidisciplinary Research and Innovation (ICMRI) 

 

IoT-Based Smart Farming: A Plant Monitoring System for Precision 

Agriculture 
 

Rashika Singh1, Prashant Raghav2, Nisha Saini3, Neha4 and Saurabh Srivastava5 
1,2,3,4,5Department of Computer Science & Engineering, Moradabad Institute of Technology, Moradabad, INDIA. 

 

 
www.sjmars.com || PP. 47-51 || https://doi.org/10.55544/sjmars.icmri.8 

 

Date of Submission: 05-07-2025 Date of Publication: 27-07-2025 

 

ABSTRACT 

   
Precision agriculture, leveraging data-driven insights, is crucial for optimizing crop yield and resource utilization. This 

paper presents an IoT-based smart farming system designed for real-time plant monitoring. The system incorporates various 

sensors to measure soil moisture, temperature, humidity, and light intensity, integrated with microcontrollers and cloud-based 

platforms. Key features include automated irrigation, remote monitoring via mobile applications, and predictive analytics for 

disease detection. The research contributes to enhancing agricultural efficiency through IoT-enabled precision farming, 

demonstrating significant improvements in resource management and crop productivity. Experimental results showcase the 

system’s accuracy and reliability in real-world farming environments.  
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I. INTRODUCTION 
 

Precision agriculture, also known as smart farming, utilizes technology to optimize crop production by tailoring 

inputs to specific field conditions. The increasing demand for food, coupled with resource scarcity, necessitates efficient 

farming methods[1]. Plant monitoring plays a pivotal role in ensuring optimal growth conditions and maximizing yield. 

Traditional farming practices often rely on manual inspection and generalized irrigation schedules, leading to inefficiencies 

and resource wastage. IoT-based smart farming systems offer a solution by providing real-time data and automated 

control[2]. This research aims to develop and evaluate an IoT-based plant monitoring system that addresses the challenges 

of traditional agriculture. The objectives include designing a robust system, implementing data analytics for predictive 

insights, and demonstrating the system’s efficacy in a test environment.  

 

II. LITERATURE REVIEW 
 

Existing smart farming techniques leverage various IoT devices and data analytics tools. Several studies have 

explored the application of sensor networks for soil moisture and environmental monitoring [3], [4]. IoT platforms facilitate 

data collection and remote management, enabling farmers to make informed decisions [5]. Comparing traditional methods 

with IoT-based systems reveals significant improvements in resource efficiency and yield optimization [1]. However, 

challenges such as sensor calibration, network connectivity, and cost remain barriers to widespread adoption [2].  

 

III. SYSTEM ARCHITECTURE AND DESIGN 
 

The proposed system comprises hardware and software components. Hardware includes soil moisture sensors, 

temperature and humidity sensors (e.g., DHT11, DHT22), light intensity sensors (e.g., LDR), microcontrollers (e.g., Arduino, 

ESP32), and cameras for visual monitoring. Actuators, such as solenoid valves, control irrigation. Software components 

include IoT platforms (e.g., ThingSpeak, Firebase), cloud computing services (e.g., AWS, Azure), and mobile applications 



 
 

48 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

2nd International Conference on Recent Trends in Multidisciplinary Research and Innovation (ICMRI) 

for remote access. Communication protocols like Wi-Fi, LoRa, and MQTT facilitate data transmission. Data processing and 

analytics involve machine learning algorithms for predictive analysis and cloud-based data storage for historical analysis.  

 
Figure 1. Circuit Diagram 

 

A. Hardware Components  

The hardware components are selected based on their accuracy, reliability, and cost-effectiveness.  

• Sensors: Soil moisture sensors provide real-time soil moisture levels. Temperature and humidity sensors monitor 

environmental conditions. Light sensors measure ambient light intensity. Cameras capture images for plant health 

monitoring[6].  

 

 
Figure 2. Humidity Sensor 

 
Figure 3. Temperature Sensor 

 

Microcontrollers: Microcontrollers process sensor data and control actuators. ESP32, with its built-in Wi-Fi and Bluetooth 

capabilities, is used for wireless [7]communication                            

                                                  

 
Figure 4. Microcontroller 
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 Actuators: Solenoid valves are used for automated irrigation control.  

B. Software Components  

The software architecture supports data collection, processing, and visualization.  

• IoT Platforms: ThingSpeak and Firebase are used for data storage and visualization.  

• Cloud Computing: AWS and Azure provide scalable cloud services for data processing and storage.  

• Mobile Applications: Mobile applications provide farmers with remote access to real-time data and control.  

C. Communication Protocols  

Data transmission is crucial for real-time monitoring [8], [9].  

• Wi-Fi: Used for high-bandwidth data transmission in areas with internet connectivity.  

• LoRa: Used for long-range, low-power communication in rural areas.  

• MQTT: Used for lightweight messaging between IoT devices and the cloud.  

D. Data Processing and Analytics  

Machine learning algorithms are used for predictive analysis[5], [10].  

• Machine Learning: Algorithms like support vector machines (SVM) and neural networks are used for disease 

detection and yield prediction [11], [12], [13].  

• Cloud-Based Data Storage: Cloud storage provides scalable and reliable data storage for historical analysis [14].  

 

IV. METHODOLOGY 
 

The methodology involves data collection, automation, remote monitoring, and alert systems. Real-time monitoring 

of soil, weather, and plant health parameters is conducted using sensors. Automation and control are implemented for 

irrigation, pest detection, and nutrient management. Remote monitoring is facilitated through mobile and web-based 

dashboards. An alert system provides notifications for critical events.  

A. Data Collection  

Sensors are deployed to collect real-time data on soil moisture, temperature, humidity, and light intensity. Cameras 

capture images for visual monitoring.  

B. Automation and Control  

Automated irrigation systems are implemented based on soil moisture levels. Pest detection is performed using 

image processing and machine learning. Nutrient management is optimized using sensor data.  

C. Remote Monitoring  

Mobile and web-based dashboards provide farmers with real-time data and control.  

D. Alert System  

Notifications are sent for critical events such as low soil moisture, disease detection, and adverse weather 

conditions.  

 

V. IMPLEMENTATION AND TESTING 
 

The IoT sensors are deployed in a test farming environment. Data acquisition and processing are performed using 

microcontrollers and cloud platforms. Performance evaluation is conducted based on accuracy, reliability, and response time. 

Experimental results and case studies demonstrate the system’s effectiveness.  

A. Deployment of IoT Sensors  

Sensors are deployed in a test farm to collect real-time data.  

B. Data Acquisition and Processing  

Microcontrollers process sensor data and transmit it to the cloud.  

C. Performance Evaluation  

The system’s performance is evaluated based on accuracy, reliability, and response time.  

D. Experimental Results and Case Studies  

Experimental results demonstrate the system’s effectiveness in improving resource efficiency and crop yield.  

 

VI. CHALLENGES AND LIMITATIONS 
 

Challenges include sensor calibration, network connectivity in rural areas, cost and scalability, and data security. 

Sensor calibration and accuracy issues can affect data reliability. Network connectivity in rural areas can limit data 

transmission. Cost and scalability are critical factors for widespread adoption. Data security and privacy concerns must be 

addressed to ensure user trust.  

A. Sensor Calibration and Accuracy  

Sensor calibration and accuracy are crucial for reliable data.  
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B. Network Connectivity  

Network connectivity in rural areas can limit data transmission.  

C. Cost and Scalability  

Cost and scalability are critical factors for widespread adoption.  

D. Data Security and Privacy  

Data security and privacy concerns must be addressed to ensure user trust.  

 

VII. FUTURE ENHANCEMENTS 
 

Future enhancements include AI-driven predictive analytics, integration with drones, blockchain-based secure data 

management, and energy-efficient devices. AI-driven predictive analytics can improve crop health monitoring. Integration 

with drones can provide aerial monitoring capabilities. Blockchainbased secure data management can ensure data integrity. 

Energy-efficient devices can reduce power consumption.  

A. AI-Driven Predictive Analytics  

AI-driven predictive analytics can improve crop health monitoring.  

B. Integration with Drones  

Integration with drones can provide aerial monitoring capabilities.  

C. Blockchain-Based Data Management  

Blockchain-based secure data management can ensure data integrity.  

D. Energy-Efficient Devices  

Energy-efficient devices can reduce power consumption.  

 

VIII. CONCLUSION 
 

This research presents an IoT-based smart farming system for precision agriculture. The system demonstrates 

significant improvements in resource efficiency and crop yield. Future research directions include AI-driven predictive 

analytics, integration with drones, and blockchain-based data management. The findings contribute to the advancement of 

sustainable agriculture practices.  
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