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Chapter 1 Introduction 
1.1 Overview 
The agriculture sector has witnessed significant development in recent years due to advancements in artificial intelligence and computer vision technologies. Plant diseases are among the most prominent challenges that directly affect the quality of crops and agricultural production worldwide. Early and accurate detection of plant diseases is a key factor in reducing crop losses and enhancing food security. 

Traditional methods for diagnosing plant diseases primarily rely on manual inspection conducted by agricultural specialists, a process that requires considerable time and effort and is also prone to human errors, especially in large-scale agricultural environments. With the rapid development of deep learning techniques and digital image processing, it has become possible to develop automated systems capable of detecting plant diseases with higher accuracy and efficiency compared to traditional methods. 

This thesis aims to develop a model based on artificial intelligence techniques for the early detection of plant diseases using images of plant leaves, so that the proposed system contributes to supporting farmers and stakeholders in the agricultural sector by providing accurate and rapid diagnosis of plant diseases.


This research focuses on employing computer vision and deep learning techniques to analyze images of plant leaves in order to identify potential diseases. The proposed system relies on processing the input images, extracting relevant features, and then classifying the plant leaves into healthy or diseased categories. The importance of this research lies in the growing need for accurate and scalable automated solutions that can be efficiently applied in smart farming environments.
1.2 Problem Definition
The main problem addressed by this study is the difficulty of achieving early and accurate detection of plant diseases using traditional methods, as manual approaches suffer from several limitations, most notably the heavy reliance on human expertise, the long time required for inspection, the high likelihood of inaccurate diagnosis, and the challenge of monitoring large agricultural areas. Although machine learning techniques have been employed in several previous studies, many of them still face challenges related to limited accuracy and low generalization capability across different datasets, highlighting the need to develop a more robust and efficient model for detecting plant diseases
1.3 Thesis Objectives 
The objectives of Thesis:
1- Develop AI model for Plant disease detection using leaf image.
2- Enhance Classification accuracy using deep learning techniques.
3- Evaluate the performance of the proposed model using a benchmark dataset (e.g., plant village)
4- Compare the proposed approach with existing methods in literature.
5- Provide a practical tool that can assist farmers in early disease diagnosis.

1.4 Thesis Contribution 
The Contribution of Thesis: 
1- Effective deep learning framework to automatic plant disease detection. 
2- Improve Classification Performance Compared To baseline approach.
3- Accurate leaf analysis with Computer vision.
4- Support agriculture systems with applicable solutions.
 
1.5 Thesis Organization 
Thesis Organize as:
1- Chapter 1 presents the introduction.
2- Chapter 2 reviews the related work and previous studies.
3- Chapter 3 describes the proposed methodology.
4- Chapter 4 presents experimental results and discussion.
5- Chapter 5 concludes the thesis and outlines future work.
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