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Abstract
The rapid development of new technologies such as Artificial Intelligence (AI) provides an opportunity to create automated systems for detecting and diagnosing plant diseases. Artificial Intelligence (AI), first introduced in 1956, is now rapidly gaining popularity worldwide. AI technologies such as convolution Neural Networks, Artificial Neural Networks, and Deep Neural Networks are being used to detect diseases in rice, wheat, maize, cotton, tomatoes, peas, grapes, potatoes, cucumbers, mangoes, bananas, apples, tea, etc. The process of detecting plant diseases and pathogens through imaging sensors and image analysis is rapidly advancing. The technique developed to study the symptoms of citrus greening disease on leaves is called visible spectrum image processing. Disease diagnosis methods are still in the early stages of development. Computer vision-based diagnosis and severity assessment of horticultural and crop diseases are being widely explored. Smartphone-based field diagnostics are becoming popular among farmers. AI tools are so advanced that they can process vast amounts of data in seconds. Image-based disease detection, precision agriculture and targeted treatment, disease prediction, mobile applications, databases, and knowledge repositories will help in the development of AI-powered solutions for farmers in the context of plant disease management.
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Introduction
The term AI was first used in 1956. It was initiated by Alan Turing, who called it "machine learning." Agriculture produces essential basic necessities for humans. With the increase in population, the demand for food is also increasing. The major obstacles in increasing production can be biotic or abiotic. Among biotic constraints, the biggest problem is disease infection. To address this, artificial intelligence (AI) can be an excellent solution in this field. Several types of systems, such as deep neural networks (DNNs), convolutional neural networks (CNNs), and artificial neural networks (ANNs), are prominent examples. These can be used for diagnosis in crops such as apples, bananas, cabbage, corn, cucumbers, eggplants, grapes, onions, oranges, peppers, soybeans, and tomatoes. A reliable method is to identify diseases/disorders using AI-based applications, which provides immediate results and management information. This can be easily implemented on smartphones.

AI (Machine Learning) Functionality
This is essentially a prediction model that requires numerical data about the severity and characteristics of the disease to be fed into the system. The AI ​​system understands the values ​​in the input layer and creates accurate nodal values ​​in a continuous chain to the output layer. Accurate image generation requires a suitable dataset that needs to be standardized. This can be done in stages:
1. Data Collection: This involves taking photos of plant parts using live cameras or mobile phones.
2. Data Pre-processing: This is the second stage. This data should be collected from a large number of sources such as physical devices, software, tools, etc. This actually improves the effectiveness of machine learning, which is usually done by cleaning and normalizing the dimensions of the images.
3. Data Segmentation: This plays a role in identifying samples/crops. It helps in image analysis by detecting the content of an image.
4. Feature Extraction: The photo is observed in a hierarchical manner, and it identifies parts of an object. In disease identification, color, texture, and shape play a crucial role.
5. Classification: Software called "Softmax" is actually used to classify plant diseases.

Use of AI in Plant Diseases
Diseases in crops lead to reduced yield and economic losses. Detecting and diagnosing diseases is becoming easier with computer systems, and farmers are experiencing increased yields. Some key uses:

Disease Detection and Diagnosis:
AI integrated with CNN helps in identifying diseased plants. Computerized imaging systems are yielding good results, but expertise is also required to interpret the data. 

Hyper spectral Imaging:
This technology detects diseases and assesses their severity. It also helps predict disease progression. It works on the principle of sensitive reflection of light. A framework using hyper spectral and multispectral data, with up to 20 bands of information, was developed to differentiate between asymptomatic and symptomatic red and white grape varieties affected by Florescence dorée, a significant disease caused by phyto plasma, and achieved an accuracy of 88%.

Sensor-Based Monitoring System:
These sensors are used to collect spectral data, similar to that obtained using hyperspectral cameras. They minimize external disturbances to obtain accurate images. These sensors are deployed in the field.

Targeted spraying using drones, also known as UAVs (Unmanned Aerial Vehicles), are equipped with real-time image transmission systems, multiple sensors, wireless communication, automatic flight control, and other accessories. Drones can capture high-resolution images from an aerial view, making it easy to collect spatial data from any location. They can conduct routine rounds to detect any anomalies in the field.
In this advanced era of technology, combined with artificial intelligence, several mobile applications are readily available for identifying plant diseases. The traditional method of identifying visual symptoms by humans is diminishing, and the computational system approach is becoming more popular. The apps offer several features, such as disease identification and plant species identification, providing easy solutions to these problems.
These apps help in accurately identifying any disease by providing services in multiple languages. Steps to use the app:
i) Download the app from the store.
ii) Agree to the permissions.
iii) Select your preferred language.
iv) While using the app, you will need to turn on GPS location if prompted.
v) Based on the location, it provides you with spatial data (topography, soil texture, soil structure, etc.) and temporal data (mostly weather data such as temperature, relative humidity, rainfall, etc.).
vi) Now you simply need to click a picture of the plant you want to analyze.
vii) Select the relevant or similar images.
viii) Once selected, it will provide you with accurate data as needed, including management strategies.
ix) Anyone can ask questions about the problem, and data experts at the company can answer the questions.

Advantages of AI in Plant Disease Management
It will help farmers increase yields by providing them with proper guidance and assisting them in managing diseases. Disease identification and management are possible in just a few seconds. It also provides information on how to control the specific disease and the pesticides to be used.

Disadvantages of AI in plant pathology:
• AI models depend on the quality and quantity of the dataset.
• It will be very expensive, especially in developing regions/countries and in countries where this technology is relatively new.
• Data can be misused by anyone; phishing can be a major problem when it communicates using the internet.
• New models may not be able to cope with newly emerging threats.

Key Challenges in Adopting AI Technology
• Lack of understanding of AI technology will lead to some problems in the adoption process. The initial cost will be high because high-tech, high-precision technology is expensive initially.
• Hesitation in adopting new technology in the field.
• The process may be time-consuming when used initially, as it will require following a long process with proper protocols. There may also be technological limitations, as this technology is still under development.
• Privacy and security-related issues may be encountered.

Future Prospects of AI Use
• All information related to diseases will be provided by AI over time.
• Farmers will receive notifications from the field (current status) via messages.
• It will help in early detection and control of diseases, thus aiding in increased yield.
• It will help in growing crops in greenhouses outside their natural season.
• It will also help in saving labor costs.

Conclusion
According to an estimate, the world's total population will exceed 9 billion by 2050, requiring more than a 70 percent increase in agricultural production. Agriculture is also evolving with technology. AI has become most essential these days; it reduces the workload of farmers. AI assists farmers and scientists in analyzing diseases and other aspects, as approximately 40 percent of crops are damaged due to diseases. It will help in reducing human error by providing very accurate data analysis. AI-based applications are very simple and technically useful, and anyone can use them. India is also not far behind in using this technology. We rank second among the countries in the world using AI, as our country is using drones and other advanced technologies for crop production. It is a bit expensive right now, but in the future, it will become the most essential technology.
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