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ABSTRACT: Agriculture is such a vital part of our society, and according to the United Nations’ Food and 

Agricultural Organization (FAO), plant diseases are considered one of the two main causes of decreasing food 

availability. This paper explores not only the methods and findings of building a CNN- based disease detection model, 

but that of building a deployable remote crop disease detection system incorporating IoT technology. This technology is 

an innovative crop disease detection system integrating image processing and IoT. Employing a smart camera and 

microcontroller, it identifies early signs of diseases in crops. The system sends realtime SMS alerts via SMS module, 

enabling swift response and proactive crop management. It enhances agricultural efficiency by providing timely 

insights for improved crop health and yield. 
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I. INTRODUCTION 
 

Smart Farming is a fast-growing and evolving concept that involves the creation and development of novel methods to 

meet the challenges of the modern agricultural sector. We must preface by defining what exactly constitutes Smart 

Farming or Farming Automation in agriculture- it is the process by which various technological innovations are utilized 

to upgrade and automate the many processes in agriculture that pose challenges to farmers around the world. Using 

Smart Farming methodologies, farmers can acquire more time and resources to manage and redirect into their farms for 

better overall growth that would greatly benefit food production. Using image processing and IoT technologies, our 

system detects early signs of diseases in crops using a smart camera system. 
 
The microcontroller analyzes captured images in real-time and triggers SMS alerts through a GSM module when 

potential threats are identified. These technology aims to empower farmers with timely information, enabling proactive 

measures for healthier and more productive crops. 

 

 

 
 

Fig 1: Leaf’s affected by various diseases 
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II. LITERATURE SURVEY 
 

In recent years, advancements in agricultural technology have seen the integration of Internet of Things (IoT) devices 

and image processing techniques to revolutionize traditional farming practices. This literature survey aims to provide 

an overview of key works in the domains of IoT applications in agriculture, imagebased plant disease detection, and 

machine learning methodologies. Our focus is on understanding the state-of-the-art approaches in these areas and how 

they contribute to the development of a robust xsystem for crop disease detection. By critically analyzing existing 

research, we aim to identify trends, gaps, and opportunities that will inform the design and implementation of our 

proposed solution. 

 

Our paper seeks to build upon the insights from these seminal works by integrating wireless sensor networks using IoT 

[1] for real-time data collection, employing advanced image processing techniques for disease identification, and 

implementing machine learning algorithms [2] for automated decision-making. By synthesizing the findings of these 

studies, we aim to contribute to the development of a comprehensive solution for early and accurate crop disease 

detection in smart agriculture systems. 
 

III. PROPOSED WORK 
 

 Automated Image Processing: 
Utilizes high-resolution cameras or webcams to capture images of crops in real-time. Implements image processing 

techniques, including noise reduction, segmentation, and feature extraction, to enhance the quality of captured images. 

 

 Machine Learning for Disease Detection: 
Trains a machine learning model on a diverse dataset of crop images to accurately identify and classify diseases. 

The model is designed to run on resource-constrained microcontrollers, such as Raspberry Pi 4, enabling real-time 

analysis in the field. 

 

 IoT Integration for Data Collection: 
Incorporates wireless sensor nodes to collect environmental data such as temperature, humidity, and soil moisture. 

Enables seamless data transmission from the field to the central microcontroller for comprehensive analysis. 

 

 Real-Time Monitoring and Decision Support: 
Enables farmers to monitor the health of their crops in real-time, facilitating early detection of diseases and prompt 

decision-making. 

Provides actionable insights to optimize crop management strategies. 

 

 Field Testing and Validation: 
Conducts extensive field testing in diverse agricultural environments to validate the system's performance under 

varying conditions. 

Gathers feedback from farmers to ensure the system meets practical needs and expectations. 

 

 Scalability and Adaptability: 
Designed to be scalable for application in both small and large agricultural settings. Offers adaptability to different 

crops and environmental conditions. 

 

 Power Efficiency: 
Implements power-efficient strategies to ensure the system's suitability for deployment in remote agricultural areas with 

limited power sources. 
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IV. METHODOLOGY 
 

Our paper is focused on crop disease detection using image processing and IoT, we employ a multi-faceted 

methodology that integrates IoT technologies, image analysis techniques, and machine learning algorithms. The 

deployment of wireless sensor networks (WSNs) in the agricultural field enables real- time data acquisition, capturing 

crucial environmental parameters and plant health indicators. Simultaneously, a high- resolution camera system is 

strategically positioned to capture images of crops at regular intervals. The acquired images undergo preprocessing 

steps, including noise reduction and segmentation, to isolate plant regions for detailed analysis. Our methodology 

incorporates a machine learning model, trained on a diverse dataset of diseased and healthy crops, to classify the 

images and identify potential diseases accurately. The IoT infrastructure facilitates seamless communication between 

the image processing system and a microcontroller, allowing for timely decision-making. This comprehensive approach 

aims to enhance the efficiency of crop disease detection, providing farmers with timely alerts and actionable insights to 

mitigate the impact of diseases on crop yield and overall agricultural productivity. 

 

 

 
 

Fig 2: System Architecture 

 

 

 
 

Fig 3: Dataflow Diagram 
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Hardware Components 
 

Component  Description 

Microcontroller  Raspberry pi 4 Model B 

Image 

Sensor/Camera 

System 

 
USB Webcam or High- 

Resolution Camera 

Wireless Sensor 

Network (WSN) 

 IoT-enabled sensor 

nodes for environmental 

monitoring 

GSM/GPRS 

Module 

 SIM800L for 

communication and SMS 

alerts 

Power Supply 
 Battery or external 

power source 

Connectivity 

Module 

 Wi-Fi or other IoT 

communication module 

MicroSD Card 
 For storage of captured 

images and data 

Sensors (Optional) 

 Additional sensors for 

measuring environmental 

factors 

LED Indicator 
 Visual alerts for disease 

detection status 

Resistors and 

Capacitors 

 Circuit components for 

connectivity and stability 

Breadboard and 

Jumper Wires 

 Prototyping and 

connecting components 

 

 

 
 

 

Fig 4: Circuit Diagram 

 

V. RESULTS 
 

The results of our crop disease detection system demonstrate the effectiveness of the integrated system in providing 

timely and accurate information on the health status of crops. Through the deployment of wireless sensor networks and 

a strategically positioned high-resolution camera system, real-time data acquisition and image capture were achieved.  
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The image processing pipeline, including noise reduction and segmentation, successfully isolated plant regions for 

detailed analysis. The machine learning model, trained on a diverse dataset, exhibited a high accuracy rate in 

classifying images and identifying potential diseases. 

 

In practical scenarios, the system demonstrated its ability to detect and alert farmers to the presence of various crop 

diseases promptly. The IoT infrastructure facilitated seamless communication between the image processing system 

and the microcontroller, enabling quick decision-making and response. The timely alerts provided by the system 

empower farmers to take proactive measures, such as targeted pesticide application or isolation of infected crops, 

contributing to the overall health and productivity of the agricultural field. 

 

The results highlight the potential of our approach in enhancing precision agriculture by integrating IoT, image 

processing, and machine learning techniques. The system not only aids in the early detection of crop diseases but also 

promotes sustainable farming practices by optimizing resource utilization and minimizing the use of pesticides. Further 

validation through field trials and scalability assessments will be essential for the widespread adoption of this 

technology in diverse agricultural settings. 

 

VI. CONCLUSION 
 

The integration of image processing and IoT presents a transformative opportunity for enhancing crop disease 

detection. By leveraging advanced technologies, we can empower farmers and stakeholders to make data-driven 

decisions, leading to improved crop health, sustainable agriculture. 

 

In essence, this technology not only aids in early disease detection but also contributes to sustainable and optimized 

crop management practices. The proposed system signifies a significant step towards precision agriculture, promoting 

increased yields, resource efficiency, and ultimately, the advancement of modern, technology-driven farming practices. 
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