
International Journal of Innovative Research in Science 

 Engineering and Technology (IJIRSET) 

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 

         Impact Factor: 8.699 Volume 14, Issue 11, November 2025 

 

 



|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

      Volume 14, Issue 11, November 2025 

      |DOI: 10.15680/IJIRSET.2025.1411026| 

IJIRSET©2025                                     |     An ISO 9001:2008 Certified Journal   |                                        21102 

Monitoring of Crop Leaf Disease Detection 

Severity using Image Processing and Machine 

Learning Techniques with Remote Sensing 
 

Rutuja Mhaske1, Prof. V. S. Chaudhari2 

ME Student, Department of Computer Engineering, Vishwabharti Academy’s College of Engineering, Ahilyanagar, 

Maharashtra, Savitribai Phule Pune University, Pune, India1 

Professor, Department of Computer Engineering, Vishwabharti Academy’s College of Engineering, Ahilyanagar, 

Maharashtra, Savitribai Phule Pune University, Pune, India2 

 

ABSTRACT:  The proposed system focuses on developing an intelligent solution for detecting and monitoring crop 

leaf diseases using image processing and machine learning techniques. The main objective is to accurately identify 

multiple types of diseases in crop leaves and assess their severity to support timely intervention and crop management. 

A large dataset of diseased and healthy crop leaf images is used for training, enabling the system to recognize distinct 

patterns and symptoms associated with different diseases. By implementing advanced Convolutional Neural Network 

(CNN) algorithms, the model can achieve high accuracy in classification and provide reliable results even for complex 

leaf images. The system is designed as a Python-based web application, allowing users such as farmers, agronomists, 

and researchers to upload leaf images and receive instant analysis. Image processing techniques are applied to enhance 

features, segment diseased areas, and extract relevant information for machine learning models. The integration of 

remote sensing data provides additional environmental context, improving disease prediction and enabling precision 

agriculture practices. Overall, this project combines modern AI and IoT-enabled agriculture approaches to provide a 

real-time, scalable, and user-friendly platform for crop leaf disease monitoring. It not only helps in early detection but 

also guides farmers in taking preventive measures, thereby improving crop health, productivity, and sustainability. 
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I. INTRODUCTION 

 

The agricultural sector faces significant challenges due to crop diseases, which can severely impact yield and quality if 

not managed timely. Traditional methods of disease detection rely on manual inspection, which is time-consuming, 

prone to errors, and often inefficient for large-scale farms. To overcome these limitations, modern approaches use 

image processing and machine learning techniques to automatically identify and monitor crop leaf diseases. These 

techniques enable rapid analysis of visual symptoms and provide accurate assessments of disease severity, helping 

farmers take timely corrective actions. 

 

In this project, we develop a Python-based web application that allows multiple crop leaf images to be uploaded and 

analyzed using advanced Convolutional Neural Network (CNN) models. CNNs are highly effective for image-based 

classification tasks because they automatically extract important features such as texture, color patterns, and shape 

irregularities from leaf images. The system is trained on a comprehensive crop leaf disease dataset, ensuring that it can 

detect various diseases with high accuracy. Additionally, image processing methods such as segmentation and 

enhancement are applied to improve the quality of input data and highlight infected regions for precise detection. 

 

Furthermore, the integration of remote sensing data provides environmental information like temperature, humidity, 

and soil conditions, which are correlated with disease development and progression. This holistic approach enables the 

system to not only detect existing diseases but also predict potential outbreaks, supporting proactive crop management. 

By providing a user-friendly web interface, farmers and researchers can easily monitor crop health in real time, making 

the system scalable, accessible, and highly effective for precision agriculture. 
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PROBLEM STATEMENT 

 Traditional methods of crop disease detection rely on manual observation, which is slow, labor-intensive, and prone to 

human error. Farmers often cannot identify diseases in their early stages, leading to reduced yield and financial losses. 

There is a need for an automated, accurate, and efficient system that can identify multiple crop diseases, determine their 

severity, and provide timely insights through a user-friendly interface. 

 

II. LITERATURE SURVEY 

 

• Shahi et al. (2023) presented an extensive review of recent advances in crop disease detection using Unmanned 

Aerial Vehicles (UAVs) combined with deep learning techniques. The study highlighted how UAVs provide high-

resolution aerial imagery that allows real-time monitoring of large agricultural fields, capturing variations in crop 

health that are not easily visible from ground level. The authors discussed multiple deep learning architectures, 

including CNNs and hybrid models, for accurate detection and classification of crop diseases from UAV-acquired 

images. The survey emphasized the importance of integrating image preprocessing, feature extraction, and data 

augmentation to improve model robustness against environmental variability such as lighting, shadows, and plant 

density. Overall, the paper demonstrated that UAV-based deep learning frameworks significantly enhance early 

disease detection and enable precision agriculture practices. 

 

• Shafik et al. (2024) focused on transfer learning-based approaches for plant disease classification and detection to 

support sustainable agriculture. The study showcased the use of pre-trained deep learning models such as VGG, 

ResNet, and EfficientNet, fine-tuned on crop-specific leaf disease datasets. Transfer learning allows models to 

achieve high accuracy even with limited labeled datasets, which is particularly valuable for diverse crop types and 

disease variations. The authors emphasized that combining data augmentation techniques and domain adaptation 

improves generalization across different environmental conditions and leaf appearances. The study concluded that 

transfer learning is an effective and scalable approach for automated plant disease detection, reducing the need for 

extensive dataset collection while maintaining high precision. 

 

• Yao et al. (2023) provided a comprehensive review of machine learning methods for leaf disease classification, 

covering datasets, techniques, and applications. The paper compared traditional machine learning algorithms such as 

SVM and Random Forest with modern deep learning models, emphasizing the superior performance of CNNs for 

image-based classification tasks. The authors also analyzed the challenges of dataset imbalance, annotation quality, 

and feature variability in real-world agricultural scenarios. Applications across multiple crops were discussed, 

demonstrating the utility of machine learning in disease diagnosis, yield prediction, and automated monitoring 

systems. The review concluded that integrating high-quality datasets, advanced CNN architectures, and continuous 

model retraining is essential for achieving robust and accurate leaf disease detection systems. 

 

• Yang et al. (2024) proposed LDI-NET, a novel deep learning network for simultaneous identification of plant type, 

leaf disease, and disease severity. The network architecture integrates feature extraction, multi-scale convolutional 

layers, and attention mechanisms to capture fine-grained leaf details and disease symptoms. The study demonstrated 

that LDI-NET can accurately classify multiple leaf diseases while quantifying severity, providing actionable insights 

for farmers and agronomists. The authors emphasized the importance of end-to-end learning and the ability to 

generalize across different crops and environmental conditions. This work contributes significantly to automated 

plant disease monitoring by combining detection, classification, and severity assessment within a single framework. 

 

• Ashmafee et al. (2023) presented an efficient transfer learning-based approach for apple leaf disease classification. 

The study employed pre-trained CNN models fine-tuned on apple leaf datasets, achieving high classification 

accuracy while minimizing training time. Data preprocessing and augmentation techniques were applied to improve 

model robustness against varying leaf orientations, lighting conditions, and disease symptoms. The approach 

demonstrated that transfer learning is particularly effective for crops with limited annotated datasets, providing an 

accessible and accurate solution for precision agriculture. The authors highlighted that integrating such models into 

user-friendly platforms can facilitate timely disease diagnosis and management. 
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III. SYSTEM OVERVIEW 

 

The system architecture comprises three main components: the image processing module, the machine learning 

module, and the remote sensing integration module. The image processing module receives input leaf images, enhances 

them, and segments the diseased regions to extract relevant features such as texture, color, and shape. These 

preprocessed features are then passed to the machine learning module, where a CNN model performs classification to 

identify the type of disease and estimate the severity of infection. The CNN architecture is specifically optimized to 

handle multiple crop leaf diseases and provide high accuracy even under varying environmental conditions. 

 

The remote sensing module gathers environmental data including temperature, humidity, and soil parameters, which are 

combined with image-based analysis to improve prediction accuracy. This module ensures that the system considers 

environmental factors influencing disease progression, making the results more reliable for real-world applications. The 

web-based interface integrates these modules and allows users to upload images, view detection results, receive 

severity scores, and access actionable recommendations. 

 

The system is designed for scalability, allowing the addition of new crop types, disease classes, and expanded datasets 

for training. Real-time processing ensures timely feedback for farmers and agronomists, while the modular design 

allows easy maintenance and upgrades. By combining image processing, machine learning, and environmental data 

integration, the system provides a complete solution for monitoring crop health, early disease detection, and severity 

assessment, thus supporting precision agriculture practices and improving crop productivity and sustainability. 

 

IV. PROPOSED SYSTEM 

 

The proposed system is designed as a Python-based web application that enables users to upload crop leaf images and 

receive instant disease detection results along with severity analysis. The system utilizes image processing techniques 

to enhance leaf images, segment diseased regions, and extract features such as color patterns, texture, and shape. These 

features serve as inputs to an advanced Convolutional Neural Network (CNN) model, which has been trained on a 

comprehensive crop leaf disease dataset for multi-class classification. The CNN model is capable of distinguishing 

between multiple disease types and healthy leaves with high accuracy, even under varying lighting and background 

conditions. 

 

 
 

Fig.1: System Architecture Design 
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In addition to image-based analysis, the system integrates remote sensing data such as temperature, humidity, and soil 

conditions to improve disease detection and prediction. This enables a more holistic understanding of disease 

progression and environmental influences. Users can view results through an intuitive web interface, which displays 

identified disease types, affected areas on the leaf, and a severity score. The platform also generates alerts or 

recommendations for preventive measures, assisting farmers in decision-making. 

 

The system is scalable, allowing new crop types and disease classes to be added as the dataset expands. It is also 

optimized for fast processing to provide near real-time feedback, making it suitable for large-scale agricultural 

applications. Overall, the proposed system combines multiple cutting-edge technologies to offer an automated, 

accurate, and user-friendly tool for modern precision agriculture. 

 

V. CONCLUSON 

 

The project successfully demonstrates the proposed crop leaf disease detection system demonstrates the significant 

potential of integrating image processing, machine learning, and remote sensing technologies for precision agriculture. 

By leveraging advanced Convolutional Neural Networks (CNNs) and feature extraction techniques, the system can 

accurately identify multiple leaf diseases and assess their severity in real time. The inclusion of environmental data 

enhances prediction accuracy, providing a more holistic understanding of disease progression and enabling farmers to 

take timely preventive and corrective actions. This approach not only reduces manual labor and human error but also 

contributes to improved crop yield and sustainable farming practices. 

 

The development of a Python-based web application ensures accessibility and ease of use for various stakeholders, 

including farmers, researchers, and agronomists. The modular design of the system allows for future scalability, enabling 

the addition of new crop types, disease categories, and updated machine learning models. By providing clear 

visualizations, severity scores, and actionable recommendations, the system facilitates informed decision-making and 

enhances the effectiveness of disease management strategies. The combination of automated analysis, environmental 

context, and a user-friendly interface exemplifies how technology can transform traditional agricultural practices into 

modern, data-driven approaches. 
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