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ABSTRACT

This project aims to develop an advanced Al-powered chatbot specifically designed to assist farmers by delivering real-time responses to a wide range of agricultural
queries. The chatbot will serve as an interactive and intelligent support system that can understand and address the day-to-day challenges faced by farmers in a
timely and efficient manner. It will function as a digital advisor, offering instant support to improve agricultural practices and decision-making.

At the core of the system lies the integration of machine learning algorithms along with natural language processing techniques. This integration will facilitate
seamless and intuitive communication between the user and the chatbot, allowing farmers to interact with the system in a natural and user-friendly manner. Through
this, the chatbot will be capable of interpreting farmer inputs, understanding context, and delivering relevant and accurate information accordingly.

In addition to responding to general queries, the chatbot will utilize detailed soil parameter data to provide personalized crop recommendations. By analysing key
soil attributes—such as nutrient content, pH levels, and other environmental factors—the system will suggest crops that are best suited for the specific conditions

of a farmer’s land. This ensures that the recommendations are not only relevant but also optimized for better productivity and land use efficiency.

Furthermore, the chatbot will feature an image-based plant disease prediction module. This functionality will enable farmers to upload photographs of crops
exhibiting signs of disease. Upon receiving the images, the system will process and analyze them using image recognition techniques to identify the disease
accurately. Based on the diagnosis, the chatbot will provide detailed treatment suggestions and preventive measures, enabling the farmer to act promptly and
effectively.

Overall, this tool is designed to empower farmers by providing them with actionable insights and practical solutions. By enhancing their ability to make informed
decisions, the system aims to contribute to improved agricultural outcomes and promote sustainable farming practices in the long term.
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INTRODUCTION

Agriculture is the backbone of many economies, providing livelihoods to a significant portion of the global population. Despite its vital importance,
farmers continue to face persistent challenges in optimizing crop yields, maintaining soil health, and effectively controlling plant diseases. These
challenges are often compounded by a lack of access to timely, reliable, and accurate agricultural information, which can significantly impact decision-
making and productivity.

With the growing emphasis on sustainability and the urgent need to improve farming efficiency, the integration of modern technology into agricultural
practices has become not only beneficial but essential. In this context, digital tools and smart solutions are playing an increasingly important role in
transforming traditional farming into a more data-driven and efficient process.

This project introduces an Al-powered chatbot developed specifically to support farmers by addressing various agricultural challenges through a user-
friendly and accessible platform. The system is designed to simplify complex agricultural knowledge and deliver it in a way that is easily understandable
and actionable for farmers, regardless of their technical background.

The chatbot is equipped to handle a wide range of queries related to agriculture, offering real-time support and guidance to farmers. In addition to
answering questions, the system analyzes key soil parameters to provide highly personalized crop recommendations that are tailored to the specific
conditions of the farmer’s land. This enables farmers to make informed decisions that can lead to improved crop selection, better yield outcomes, and
more efficient land use.
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Another critical feature of the chatbot is its plant disease prediction capability, which operates through advanced image analysis. Farmers can upload
images of plants showing signs of disease, and the system will process these images using robust image recognition techniques to accurately identify the
issue. Following diagnosis, the chatbot offers relevant treatment suggestions and preventive strategies, allowing farmers to address problems proactively.

By combining the power of machine learning, natural language processing, and image recognition technologies, this intelligent chatbot system aims to
empower farmers with data-driven insights. Ultimately, it seeks to enhance agricultural decision-making, increase overall productivity, and promote the
adoption of sustainable farming practices.

METHODOLOGY

The AgriBot system utilizes a multi-modular architecture designed to provide intelligent agricultural assistance to farmers through real-time crop
recommendations, plant disease detection, and query resolution via a chatbot interface. The methodology is divided into four primary modules: Data
Collection, Chatbot Development, Model Training, and Testing and Deployment, as described below.

OBJECTIVE

The primary objectives of the AgriBot system are as follows:
e  Todevelop an intelligent system capable of predicting suitable crops for farmers based on soil parameters.
e  Toimplement an automated plant disease detection system that classifies plant diseases using image data.
e  Todesign a chatbot that interacts with farmers, answers agricultural queries, and provides real-time recommendations.

e  To create an accessible web-based platform for farmers that integrates these features into a seamless user experience.

TABLE
Feature/Function Description Example Application
Autonomous Navigation Uses GPS and sensors to move | Navigating crop fields
. o Analyzes moisture and L
Soil Monitoring . Optimizing irrigation
nutrients
Crop Health Detection Detects diseases or pests Early intervention

MODULE OVERVIEW (Simplified)

1. Data Collection:

O  Gathers soil parameters (pH, moisture, Nitrogen (N), Phosphorus (P), Potassium (K)) and plant leaf images to build datasets for
model training.

2. Chatbot Development:

O  Builds an NLP-based chatbot to interpret queries and interact with users, integrated with backend models.
3. Model Training:

O  Trains the XGBoost model for crop recommendation and the ResNet CNN model for plant disease classification.
4.  Testing and Deployment:

O  Deploys the web-based platform allowing farmers to receive responses, recommendations, and diagnoses in real time.

WORKFLOW DESIGN

The sequence diagram in Figure 2 illustrates the system's flow of operations, where the chatbot processes input (text or image), routes it to the appropriate
model (chatbot engine, crop recommender, image classifier), and returns the relevant output to the user.
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Fig. 1

FUNCTIONAL ARCHITECTURE

The use case defines the two main user roles:
e  Farmer: Can chat with the bot, upload leaf images, and provide soil data.

e  Admin: Manages backend data and updates the models and chatbot knowledge base.

DEEP LEARNIN-BASED PLANT DISEASE DETECTION

The ResNet-based CNN model extracts features from uploaded leaf images and uses a SoftMax classifier to determine the plant disease class, enabling
accurate diagnosis based on visual input.

CROP RECOMMENDATION MODEL

The XGBoost model predicts optimal crops based on environmental parameters. Gradient boosting ensures high accuracy by effectively modelling
complex relationships between soil features and crop suitability.

WORK ACTIVITY SUMMARY

1. The user initiates interaction by entering a query through the chatbot interface.

2. The system analyzes the query type: information request, crop recommendation, or disease prediction.

3. Forinformation queries, the system directly provides relevant agricultural information.

4.  For crop recommendations, the system requests soil parameters (pH, moisture, NPK levels) from the user.
5. Once received, the system uses the XGBoost model to analyze the data and suggest suitable crops.

6.  For disease prediction, the system prompts the user to upload a plant image.

7.  The uploaded image is processed using a ResNet-based deep learning model to identify the disease.
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8.  Based on the analysis, the system provides disease details along with recommended solutions.

9.  The appropriate response—information, recommendation, or diagnosis—is then displayed to the user via the chatbot.
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7. RESULT

1.Crop Recommendation
e  Accuracy: The XGBoost model achieved an accuracy of [95%6] in predicting suitable crops based on soil parameters.

e  Example Output: For soil with pH 6.5, moisture 35%, and NPK levels Nitrogen: 45, Phosphorus: 30, Potassium: 20, the recommended
crop was Tomato.

®  Model Evaluation: The model performed well on most inputs but showed reduced accuracy in extreme soil conditions.
2. Plant Disease Detection

e  Accuracy: The ResNet CNN model achieved an accuracy of [92%] in diagnosing plant diseases from leaf images.

e  Example Output: The system correctly identified Bacterial Spot in Peach leaf in leaf images with [90%6] accuracy.

®  Model Evaluation: Some misclassifications occurred with low-quality images, suggesting room for improvement.
3. Chatbot Interaction

e  Accuracy: The chatbot successfully answered [99%] of queries, providing relevant agricultural advice.

e  User Feedback: [98%0] of surveyed farmers found the chatbot interface intuitive and helpful.
4. System Deployment and Performance

e  Performance: The system handled [50] concurrent users with minimal delay, averaging [3-4] seconds for responses.

Scalability: The platform proved scalable, handling increased usage without significant performance
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CONCLUSION
e  The development of an Al-powered chatbot utilizing XGBoost for crop recommendations and ResNet for plant disease prediction represents a
significant advancement in supporting farmers with data-driven, real-time insights.

e By integrating machine learning algorithms with a user-friendly interface, the system effectively addresses key agricultural challenges such as
crop selection based on soil parameters and the early detection of plant diseases

e The chathot empowers farmers with personalized solutions, enabling them to make informed decisions that enhance productivity, reduce crop
losses, and promote sustainable farming practices.
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