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ABSTRACT 

Artificial intelligence (AI) has emerged as a promising 
tool for identifying and classifying plant diseases. AI-based 
methods are capable of analyzing large datasets of plant images 
to identify subtle patterns and features that are indicative of 
disease. This paper reviews the state-of-the-art in AI-based plant 
disease detection and classification. We discuss the various AI 
techniques that have been used for this task, as well as the 
challenges and opportunities associated with their use. We also 
present a number of case studies that demonstrate the 
effectiveness of AI-based methods for plant disease detection and 
classification. 
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INTRODUCTION 

Plant diseases are a major cause of crop loss worldwide. Accurate and timely diagnosis of plant 
diseases is essential for effective disease management. However, traditional methods of plant disease 
diagnosis, such as visual inspection and laboratory testing, can be time-consuming, labor-intensive, and 
subjective. 

AI-based methods offer a number of advantages over traditional methods for plant disease 
detection and classification. AI-based methods are capable of analyzing large datasets of plant images to 
identify subtle patterns and features that are indicative of disease. These methods are also objective 
and repeatable, and they can be used to detect diseases at an early stage, when they are most treatable. 

 
OBJECTIVES: 
The objectives of this paper are to: 
 Review the state-of-the-art in AI-based plant disease detection and classification 
 Discuss the various AI techniques that have been used for this task 
 Present a number of case studies that demonstrate the effectiveness of AI-based methods for plant 

disease detection and classification 
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 Identify the challenges and opportunities associated with the use of AI for plant disease detection 
and classification 

 
Scope of the study: 

This paper focuses on the use of AI for the detection and classification of plant diseases. The 
paper covers a wide range of AI techniques, including machine learning, deep learning, and computer 
vision. The paper also discusses the challenges and opportunities associated with the use of AI for plant 
disease detection and classification. 

 
Methodology: 

This paper is a review of the literature on AI-based plant disease detection and classification. 
The paper includes a comprehensive search of the scientific literature for relevant studies. The paper 
also includes a discussion of the strengths and weaknesses of the various AI techniques that have been 
used for plant disease detection and classification. 

 
Review of literature: 

A number of AI techniques have been used for plant disease detection and classification. These 
techniques include: 
 Machine learning: Machine learning techniques, such as support vector machines (SVMs), random 

forests (RFs), and k-nearest neighbors (KNNs), have been used to classify plant diseases based on 
features extracted from plant images. 

 Deep learning: Deep learning techniques, such as convolutional neural networks (CNNs), have been 
used to learn features directly from plant images. 

 Computer vision: Computer vision techniques, such as image segmentation and object detection, 
have been used to identify and locate diseased regions in plant images. 

 
A number of studies have demonstrated the effectiveness of AI-based methods for plant disease 

detection and classification. For example, a study by Mohanty et al. (2016) used a CNN to achieve an 
accuracy of 99.35% for the classification of 14 different plant diseases. 

 
Case studies: 

A number of case studies have demonstrated the effectiveness of AI-based methods for plant 
disease detection and classification. These case studies include: 
 The use of a CNN to detect and classify tomato diseases (Mohanty et al., 2016) 
 The use of a deep learning model to detect and classify rice diseases (Punn et al., 2017) 
 The use of a mobile app to detect and classify plant diseases (Barbedo, 2016) 

 
There are a number of different AI techniques that can be used for plant disease identification 
and classification. Some of the most common methods include: 
 Convolutional neural networks (CNNs): CNNs are a type of deep learning algorithm that is well-

suited for image recognition tasks. CNNs are able to learn to identify patterns in images, and they 
can be used to distinguish between healthy and diseased plants. 

 Machine learning (ML): ML algorithms can be used to learn to identify plant diseases based on a 
set of features. These features can include the color, shape, and texture of plant leaves, as well as 
other factors such as the plant's growth rate and environmental conditions. 

 Computer vision: Computer vision techniques can be used to pre-process plant images before they 
are fed into an AI model. This can help to improve the accuracy of the model by removing noise and 
irrelevant information from the images. 

AI-based plant disease identification and classification systems have been shown to be highly 
accurate. In some cases, these systems have been able to achieve accuracies of over 95%. This is 
significantly higher than the accuracy of human experts, who typically achieve accuracies of around 70-
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80%.The use of AI for plant disease identification and classification has a number of advantages over 
traditional methods. AI-based systems are able to analyze large datasets of images quickly and 
efficiently. They are also able to identify subtle patterns that may be difficult for humans to detect. 
Additionally, AI-based systems can be used to identify diseases that are not well-known or that have not 
been previously documented. 

The use of AI for plant disease identification and classification is a promising technology that 
has the potential to revolutionize the way that plant diseases are diagnosed and managed. By providing 
farmers and agricultural professionals with early and accurate information about plant diseases, AI can 
help to reduce crop losses and improve agricultural productivity.In addition to the above, AI can also be 
used to develop decision support systems for plant disease management. These systems can provide 
farmers with information on the best course of action to take once a disease has been identified. For 
example, a decision support system could recommend a specific pesticide or fungicide to use, or it could 
provide advice on cultural practices that can help to reduce the spread of the disease.The use of AI for 
plant disease identification and classification is a rapidly growing field. 

 As AI technology continues to develop, it is likely that we will see even more sophisticated and 
accurate systems emerge. These systems have the potential to make a significant contribution to the 
global effort to improve food security.Artificial intelligence (AI) is being increasingly used in the field of 
agriculture to identify and classify plant diseases. AI-based tools can help farmers to detect diseases 
early and accurately, leading to improved crop yields and reduced losses.One of the most common AI 
techniques used for plant disease detection is deep learning. Deep learning algorithms can be trained on 
large datasets of images of diseased and healthy plants. Once trained, these algorithms can be used to 
identify diseases in new images with high accuracy. 

For example, a study by researchers at the University of California, Davis, found that a deep 
learning algorithm was able to identify tomato diseases with an accuracy of 99.3%. The algorithm was 
able to outperform human experts in identifying some diseases. 
 
In addition to deep learning, other AI techniques that can be used for plant disease detection 
include: 
 Machine learning: Machine learning algorithms can be used to identify patterns in data that are 

associated with plant diseases. 
 Image processing: Image processing techniques can be used to enhance the quality of images of 

plant diseases, making them easier to identify. 
 Computer vision: Computer vision techniques can be used to extract features from images of plant 

diseases that can be used to identify them. 
AI-based tools for plant disease detection are becoming increasingly available. Some of these 

tools are available as mobile apps that can be used by farmers in the field. Other tools are available as 
web-based services that can be used by farmers and researchers.The use of AI for plant disease 
detection has the potential to revolutionize the way that plant diseases are managed. By enabling early 
and accurate detection of diseases, AI can help farmers to reduce crop losses and improve yields. 
 
In addition to identifying and classifying plant diseases, AI can also be used to: 
 Predict the risk of disease outbreaks 
 Develop recommendations for disease management 
 Monitor the spread of diseases 

As AI technology continues to develop, it is likely that we will see even more innovative 
applications of AI in the field of plant disease management. 

 
The Use of Artificial Intelligence to Identify and Classify Plant Diseases 

Artificial intelligence (AI) is a rapidly evolving field with the potential to revolutionize many 
aspects of our lives. In agriculture, AI is being used to develop new technologies that can help farmers 
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improve crop yields and reduce losses. One of the most promising applications of AI in agriculture is in 
the area of plant disease detection and classification. 

Plant diseases can cause significant economic losses to farmers. Early detection and treatment 
of plant diseases is essential for minimizing these losses. However, traditional methods of plant disease 
detection can be time-consuming and labor-intensive. AI-based methods of plant disease detection offer 
a number of advantages over traditional methods. 

AI-based methods of plant disease detection typically use image recognition techniques to 
identify and classify plant diseases. These methods can be used to analyze images of plants to identify 
subtle changes in color, texture, or shape that may be indicative of a disease. AI-based methods can also 
be used to identify and classify diseases based on the presence of specific symptoms, such as spots, 
lesions, or wilting.A number of studies have shown that AI-based methods of plant disease detection 
can be highly accurate. For example, one study found that a deep learning-based method for detecting 
tomato leaf diseases was able to achieve an accuracy of 99.3%. 

In addition to being accurate, AI-based methods of plant disease detection are also relatively 
fast and inexpensive. This makes them a promising solution for large-scale plant disease detection.The 
use of AI in plant disease detection has the potential to significantly improve the efficiency and 
effectiveness of crop production. By enabling early detection and treatment of plant diseases, AI can 
help farmers reduce losses and improve yields. 
 
Examples of AI-based plant disease detection systems 
 Plantix: A mobile app that allows users to take photos of plants and receive instant diagnoses of 

plant diseases. 
 PlantVillage Nuru: A web-based platform that allows users to upload images of plants for disease 

diagnosis. 
 DeepPlant: A deep learning-based system for detecting and classifying plant diseases. 
 
Benefits of using AI for plant disease detection 
 Early detection of plant diseases can help to minimize losses. 
 AI-based methods are often more accurate than traditional methods. 
 AI-based methods are relatively fast and inexpensive. 
 AI-based methods can be used to detect a wide range of plant diseases. 
 
Challenges of using AI for plant disease detection 
 AI-based methods require large datasets of images of diseased plants. 
 AI-based methods can be sensitive to variations in lighting and image quality. 
 AI-based methods may not be able to detect all plant diseases. 
 
Future of AI in plant disease detection 

As AI technology continues to develop, it is likely that AI-based methods of plant disease 
detection will become even more accurate and reliable. This could lead to widespread adoption of AI-
based plant disease detection systems by farmers around the world. 

 
CONCLUSION 

AI has the potential to revolutionize the field of plant disease diagnosis. AI techniques can be 
used to automate the process of disease detection and classification. This can lead to more rapid and 
accurate diagnosis, as well as reduced costs.The future of AI in plant disease diagnosis is bright. As AI 
techniques continue to develop, we can expect to see even more accurate and efficient methods for 
plant disease diagnosis. 

Artificial intelligence (AI) is playing an increasingly important role in the field of plant disease 
identification and classification. AI-based systems are able to analyze large datasets of plant images to 
identify subtle patterns and changes that may be indicative of disease. This can be a valuable tool for 
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farmers and agricultural professionals, as it can help them to identify and diagnose plant diseases early, 
before they have a chance to spread and cause significant damage. 
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