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ABSTRACT 

An integrated AI-driven smart agriculture system designed to enhance crop productivity, sustainability, and 

decision-making in farming. By leveraging machine learning and deep learning techniques, the system 

provides intelligent solutions for crop prediction, fertilizer recommendation, pest detection, and farmer 

assistance. Environmental parameters such as temperature, humidity, rainfall, and soil pH are used to train 

various classification models including K-NN, Random Forest, SVM, and ensemble methods for accurate 

crop prediction, with the Voting classifier achieving the highest accuracy of 94%. For pest detection, 

convolutional neural networks (CNNs) like VGG-16 and VGG-19 are trained on the Pestopia dataset to 

identify pests and suggest pesticides effectively. Additionally, an AI-powAered chatbot is developed using 

natural language processing to assist farmers with real-time, context-aware responses to agricultural queries. 

The system demonstrates promising outcomes in transforming conventional farming practices by offering 

personalized, data-driven support to farmers. 
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INTRODUCTION 

Agriculture is the lifeline of many nations, 

especially in countries like India where a significant 

portion of the population depends on farming for 

their livelihood. With more than 50% of the Indian 

workforce engaged in agriculture and related 

activities, its contribution to the country’s GDP is 

both vital and substantial. However, the sector faces 

several persistent challenges that hinder its full 

potential: unpredictable weather patterns due to 

climate change, low crop yields, ineffective pest 

management, and inadequate use of fertilizers are 

just a few. Most of these problems stem from the 

traditional, experience-based farming methods still 

widely used today, which often rely on intuition 

rather than data. 

In the digital age, where artificial intelligence (AI) 

and machine learning (ML) are reshaping industries, 

agriculture stands at the cusp of a technological 

revolution. The integration of AI into agriculture not 

only offers solutions to long-standing issues but also 

provides new opportunities to maximize 

productivity, efficiency, and sustainability. This 

project introduces an AI-Driven Smart Agriculture 

System, designed to harness the power of AI and 

ML to support farmers in making intelligent, data-

backed decisions across various domains of 

agricultural practice. 

The proposed system is a multi-functional platform 

that encompasses four major components: crop 

prediction, fertilizer recommendation, pest 

detection, and farmer assistance via an AI chatbot. 

Each component operates independently yet 

contributes to an integrated solution that addresses 

key issues faced by farmers. By analyzing real-time 

and historical data related to weather, soil, and pests, 

the system generates actionable insights that 

improve crop planning, resource utilization, and 

overall farm management. 

Choosing the right crop to cultivate is one of the 

most critical decisions a farmer makes, as it affects 

yield, profit, and resource allocation. Traditionally, 

crop selection is based on experience, regional 

trends, or limited consultation with agricultural 

experts. However, this can lead to suboptimal 

decisions, especially in the face of changing climate 

conditions and market demands. The crop prediction 

module of this system utilizes machine learning 

algorithms to recommend the most suitable crop for a 

specific set of environmental parameters—such as 

temperature, humidity, rainfall, and soil ph 

To achieve this, the system employs a variety of 

supervised learning classifiers, including K-Nearest 

Neighbors (KNN), Decision Trees (DT), Random 

Forest (RF), Support Vector Machines (SVM), 

Gaussian Naïve Bayes (GNB), Gradient Boosting 

(GB), XGBoost, and Voting Ensemble classifiers. The 

dataset used is collected from publicly available 

sources such as Kaggle, containing historical and 

environmental data relevant to crop performance. 

After thorough preprocessing and feature selection, 

the models are trained and evaluated for accuracy. 

Among these, the Voting Ensemble classifier 

demonstrated the highest performance with an 

accuracy of 94%, making it the primary model for 

deployment. 

Even when the right crop is chosen, achieving optimal 

yield depends heavily on the appropriate use of 

fertilizers. Overuse or underuse of fertilizers not only 

diminishes productivity but can also lead to long-term 

soil degradation. The fertilizer recommendation 

module leverages the output from the crop prediction 

engine along with soil characteristics to suggest the 

optimal type and quantity of fertilizers. This 

personalized recommendation ensures balanced 

nutrient supply and contributes to sustainable soil 

health management. 

Pests are a major threat to crop yield and farmer 

income. Detecting them early and accurately is crucial 

for effective management. However, conventional 

pest detection often requires expert intervention and 

may not be accessible to all farmers. This system 

incorporates a deep learning-based pest detection 

module that uses image classification techniques to 

identify pests from photographs taken by the farmer. 

For this module, the system utilizes advanced 

convolutional neural networks (CNNs), including 

VGG-16 and VGG-19 architectures, trained on a 

dataset called Pestopia: Indian Pests and Pesticides. 

The dataset includes labeled images of common pests 

affecting Indian crops. Images uploaded by farmers 

are preprocessed and fed into the model, which returns 
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the pest classification along with suggested 

pesticide treatments. Data augmentation techniques 

are employed during training to improve the 

model’s accuracy under varying lighting and image 

quality conditions. This approach significantly 

reduces reliance on external pest control advisors 

and enables timely intervention. 

Farmers frequently encounter day-to-day challenges 

related to irrigation, pest management, crop 

scheduling, and market access. However, due to the 

scarcity of agricultural extension services, many of 

these questions go unanswered. To bridge this gap, 

the system integrates an AI-powered chatbot that 

provides real-time assistance to farmers using 

natural language processing (NLP). Trained on a 

comprehensive dataset of agricultural knowledge, 

the chatbot can understand and respond to queries in 

simple language, offering guidance on a wide range 

of topics including crop care, weather conditions, 

pest management, and fertilizer use. 

The chatbot is built using pre-trained NLP models 

which are fine-tuned on domain-specific data, 

ensuring relevant and context-aware responses. Its 

interactive interface makes it accessible even to 

users with minimal technical knowledge, thereby 

democratizing access to expert-level advice. 

The AI-Driven Smart Agriculture System stands out 

for its comprehensive, user-centered approach to 

modernizing farming practices. Unlike standalone 

solutions, this system integrates multiple AI 

modules into a single platform, creating a holistic 

tool for precision agriculture. It not only automates 

key decision-making processes but also enhances 

them by delivering high accuracy, efficiency, and 

scalability. 

 

EXISTING SYSTEM: 

Traditional farming practices have long relied on 

the experience of farmers, manual observation, 

and historical knowledge to manage crop 

selection, pest control, and fertilizer application. 

While this approach has served its purpose for 

generations, it is increasingly inadequate in the 

face of modern challenges such as climate       

variability, shrinking arable land, labor shortages, 

and the growing global demand for food. In recent 

years, several existing systems and applications 

have been developed to address these issues using 

data-driven technologies. However, most of them 

tend to focus on isolated functionalities, such as 

crop prediction or pest control, rather than offering     

an integrated solution. 

One of the widely recognized existing systems is 

the “Crop Prediction Using Machine Learning” 

approach by Arun Kumar et al. (IRJET, 2018), 

which applies basic machine learning algorithms 

like K-Nearest Neighbors (KNN), Decision 

Trees (DT), and Naïve Bayes for predicting crop 

yield based on climatic and soil data. This system 

demonstrates how environmental parameters 

such as temperature, humidity, and pH can be 

effectively used to predict suitable crops. 

However, the limitation lies in its narrow focus 

and the absence of support modules like fertilizer 

recommendation or pest management. 

Another noteworthy system is a smartphone-

based application developed by Abdullah Na and 

colleagues, which facilitates the real-time 

measurement of soil pH, temperature, and 

humidity using sensor integration. The system 

emphasizes mobile accessibility and real-time 

environmental analysis, enabling farmers to 

assess soil health on-site. Despite its innovative 

sensor integration, the system lacks predictive 

capabilities and automated suggestions, making 

it more of a monitoring tool than a decision-

support system. 

Some projects incorporate fuzzy logic and data 

mining algorithms, as seen in the work by Awanit 

Kumar and Shiv Kumar, who proposed a rule-

based crop production prediction model using 

fuzzy logic and K-means clustering. This method 

categorizes agricultural fields and forecasts yield 

by applying expert-defined rules. While this 
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improves reliability in decision-making, the 

model’s rigidity and reliance on predefined 

rules limit its adaptability to new patterns or 

data anomalies.More advanced models, such 

as those using artificial neural networks (ANN) 

and support vector machines (SVM), have 

shown promising results in the classification 

and prediction of crop types, particularly in 

research conducted by Pooja More and Sachi 

Nene. These systems provide a stronger 

foundation for pattern recognition and 

decision-making but still function as 

standalone modules without integration with 

real-time user interaction or other farming 

inputs. 

Furthermore, many systems fail to offer a 

holistic, farmer-friendly interface, making 

them difficult to use for those without technical 

expertise. Also, they often require high 

computational power or constant internet 

connectivity, making them impractical for 

rural areas. 

   In summary, while existing systems have laid              

important groundwork in applying AI to     

agriculture, they often suffer from fragmentation, 

limited functionality, or a lack of real-time 

responsiveness. The need for a comprehensive, 

AI-driven solution that integrates crop prediction, 

fertilizer recommendation, pest detection, and 

farmer interaction in a single platform is thus 

evident—and forms the foundation for the 

proposed smart agriculture system in this project. 

 

ADVANTAGES: 

   1. Automation of Decision-Making 

Existing systems, especially those using 

machine learning (ML) and fuzzy logic, 

automate critical agricultural decisions like 

crop selection and yield prediction. This 

reduces the reliance on human intuition and 

promotes consistent, data-driven outcomes. 

 

2.Use of Environmental Data 

Many systems incorporate real-time 

environmental parameters—such as 

temperature, rainfall, humidity, and soil pH—

into their predictions. This allows for more 

accurate and location-specific 

recommendations, improving the relevance and 

effectiveness of farming strategies. 

 

3.Improved Crop Yield Forecasting 

By applying ML algorithms such as K-Nearest 

Neighbors (KNN), Naïve Bayes, Decision Trees 

(DT), and Artificial Neural Networks (ANN), 

existing systems provide predictive insights that 

help farmers select the best crops for current 

conditions, thereby increasing the probability of 

higher yields. 

 

4.Cost Reduction and Resource Optimization 

Accurate prediction of suitable crops and 

detection of pests leads to better resource 

allocation, minimizing the overuse of fertilizers 

and pesticides. This helps reduce input costs and 

environmental degradation. 

 

5.Real-Time Soil Monitoring 

Systems with sensor-based soil analysis (e.g., 

smartphone applications measuring pH, 

temperature, and humidity) enable farmers to 

monitor soil health in real time. This immediate 

feedback supports timely decision-making and 

corrective action. 

 

6.Reduction in Human Error 

Automated data analysis and recommendations 
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eliminate much of the guesswork and reduce 

errors that can arise from manual processes or 

traditional practices based solely on past 

experiences. 

 

7.Enhanced Pest Detection 

Some advanced systems integrate image 

processing and deep learning (e.g., CNNs) for 

pest detection, allowing early identification 

and targeted pesticide use. This reduces crop 

damage and minimizes chemical usage. 

8.Support for Sustainable Farming 

By enabling precision agriculture practices, 

these systems support sustainability through 

efficient use of water, fertilizers, and land, 

leading to lower environmental impact and 

better long-term soil health. 

 

DISADVANTAGES: 

1. Lack of Integration 

Most existing systems focus on a single 

functionality—such as crop prediction, soil 

monitoring, or pest detection—rather than 

offering a comprehensive, all-in-one solution. 

Farmers must rely on multiple tools, leading 

to fragmentation and inefficiency in decision-

making. 

 

2.Limited Real-Time Interaction 

Many systems do not support real-time farmer 

interaction or feedback, which limits their 

practical usability. Without live assistance or 

updates, farmers are unable to get timely 

answers to evolving agricultural problems. 

 

3.Dependence on Internet and High-End 

Devices 

Several existing platforms require stable 

internet connectivity, smartphones, or 

computers with high processing power. In many 

rural or remote farming areas, such 

infrastructure is either limited or unavailable, 

making the system impractical for many users. 

 

4.Inadequate Pest Detection and Diagnosis 

While some systems attempt pest detection 

using image processing, they are often limited 

in scope, handling only a small range of pests or 

lacking accuracy due to insufficient training 

data. As a result, false positives or missed 

identifications can occur. 

 

5.Low Personalization 

Recommendations in many existing systems are 

not tailored to individual farm conditions. 

Without considering local soil types, crop 

history, or farmer preferences, the output may 

be too generalized to be truly effective. 

 

6.No Fertilizer Optimization 

Many models predict suitable crops but do not 

recommend optimal fertilizer types or 

quantities, which is a crucial component of 

precision agriculture. This oversight can result 

in continued misuse or overuse of fertilizers. 

 

7.Minimal Use of Advanced AI Models 

Some older or simpler systems still rely on basic 

statistical or rule-based models (e.g., fuzzy 

logic), which may not capture complex patterns 

as effectively as modern deep learning or 

ensemble techniques. 
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PROPOSED SYSTEM: 

The proposed system is a comprehensive AI-

Driven Smart Agriculture Platform designed to 

transform traditional farming by leveraging the 

power of artificial intelligence, machine learning, 

deep learning, and natural language processing. 

This integrated system aims to assist farmers in 

making informed decisions across various aspects 

of agriculture, including crop prediction, fertilizer 

recommendation, pest detection, and real-time 

support through a chatbot. The overall objective is 

to increase crop productivity, minimize resource 

waste, and promote sustainable farming practices. 

At the core of the system is the Crop Prediction 

Module, which utilizes a variety of machine 

learning algorithms to determine the most suitable 

crop for a specific set of environmental conditions. 

This module is trained on datasets containing 

parameters such as temperature, humidity, rainfall, 

and soil pH, which are essential indicators for crop 

viability. Models such as K-Nearest Neighbors 

(KNN), Random Forest (RF), Decision Tree (DT), 

Support Vector Machine (SVM), Gaussian Naïve 

Bayes (GNB), Gradient Boosting (GB), XGBoost, 

and a Voting Ensemble classifier are implemented 

and compared to select the best-performing model. 

Among them, the Voting Ensemble classifier 

demonstrated the highest prediction accuracy at 

94%. By utilizing this module, farmers are guided 

toward choosing the best crop for their land based 

on data rather than guesswork. 

To complement crop selection, the Fertilizer 

Recommendation Module is designed to provide 

precise fertilizer suggestions tailored to the 

selected crop and the current soil characteristics. 

This module enhances nutrient management by 

reducing the overuse or misuse of fertilizers, 

thereby protecting the environment and improving 

soil health. The system ensures that each crop 

receives the right combination of nutrients to 

support optimal growth and yield, while also 

helping reduce farming costs. 

 

The Pest Detection Module addresses one of the 

major threats to crop yield—pest infestations. This 

module employs deep learning models such as 

Convolutional Neural Networks (CNN), VGG-16, 

and VGG-19 to analyze images of crop pests. These 

images, sourced from the Pestopia dataset, are 

preprocessed and augmented to ensure consistency in 

training. Once an image is uploaded by a farmer, the 

system identifies the pest type and recommends 

suitable pesticides to manage the problem. This 

feature allows for early pest detection and precise 

intervention, helping to reduce crop loss and 

minimize pesticide usage. 

To bridge the knowledge and communication gap, 

especially for farmers with limited access to expert 

agricultural advice, the system includes an AI-

Powered Chatbot. This chatbot is fine-tuned using 

natural language processing techniques on 

agricultural datasets to understand and respond to 

farmer queries. It can provide instant assistance on a 

range of issues, such as crop care, pest control, 

irrigation, and fertilizer application. The chatbot 

interface makes the system more user-friendly and 

accessible, even to farmers with limited technical 

knowledge. 

In summary, the proposed AI-Driven Smart 

Agriculture System is a unified, intelligent platform 

that integrates predictive analytics, image processing, 

and conversational AI to support farmers throughout 

the agricultural cycle. It empowers them with 

actionable insights, improves decision-making, and 

paves the way for a smarter and more sustainable 

future in farming. 
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MODULES: 

1.Data Collection and Preprocessing Module 

Collect environmental data (temperature, 

humidity, rainfall, soil pH)  Collect image data of 

pests Normalize and preprocess datasets Collect 

and format farmer queries for chatbot training 

 

2.Crop Prediction Module 

Feature extraction from environmental data 

Train multiple ML models (e.g., KNN, RF, DT, 

SVM, GNB, GB, XGBoost) Evaluate and select 

best performing model (e.g., Voting ensemble 

classifier) Predict the most suitable crops 

 

3.Fertilizer Recommendation Module 

Recommend fertilizers based on the predicted crop 

and environmental data Tailor recommendations to 

enhance crop yield and soil health 

 

4.Pest Detection Module 

Train CNN-based deep learning models (e.g., 

CNN, VGG-16, VGG-19) Perform pest 

classification using the Pestopia dataset 

Suggest appropriate pesticides based on pest type 

 

5.AI-Powered Farmer Assistance Chatbot 

Module 

Fine-tune NLP models using agricultural Q&A 

data Enable natural language interaction for query 

handling Provide support for crop suggestions, pest 

management, and fertilizer usage 

 

6.User Interface Module 

Admin Panel: Dataset management, model training 

and evaluation 

User Panel: Input environmental data, receive crop 

and fertilizer suggestions, pest image upload, 

interact with chatbot 

 

7.Performance Evaluation and Visualization 

Module 

Evaluate classification and prediction accuracy 

Display performance metrics and comparison 

charts 

 

8.Database Management Module 

Store datasets, user inputs, model outputs, and user 

interactionsManage data using MySQL backend 

 

 ALGORITHMS: 

1. Artificial Neural Network (ANN) 

The Artificial Neural Network is used in the 

system for evaluating structured data such as 

soil parameters and environmental conditions. 

ANN mimics the way human brains process 

information and consists of layers of 

interconnected nodes (neurons). It is particularly 

effective at learning complex relationships 

between input features such as temperature, 

humidity, pH level, and rainfall, and outputs 

such as crop recommendation or pest detection. 

The model is trained on labeled data to minimize 

prediction error, making it a reliable algorithm 

for tasks like crop yield prediction and fertilizer 

recommendations. 

 

2. Convolutional Neural Network (CNN) 

CNNs are a class of deep neural networks highly 

effective for image classification tasks. In AI-

SAS, CNN is used for image-based pest 

detection. The CNN automatically extracts 

hierarchical features from images using 

convolutional layers, pooling, and fully 

connected layers. This enables the system to 

analyze uploaded leaf or pest images and 

accurately identify the type of pest affecting the 

crop. CNN's ability to generalize spatial patterns 

makes it the best choice for visual inspection 

and classification of agricultural images. 

 

3. Long Short-Term Memory (LSTM) 

    The LSTM network, a special kind of recurrent 
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neural network (RNN), is well-suited for 

sequence prediction problems and time-series 

analysis. In this system, LSTM is used to predict 

the most suitable crop to cultivate based on 

seasonal data trends such as temperature, 

humidity, pH, and rainfall. Its memory cells and 

gating mechanisms allow LSTM to retain long-

term dependencies in the data, which is crucial 

for forecasting agricultural outputs influenced 

by historical weather or soil patterns. 

 

RESULT : 

 

The AI-Driven Smart Agriculture System has been 

successfully implemented to enhance modern 

farming through the integration of machine 

learning and deep learning technologies. The 

system delivers results across four key modules: 

crop prediction, fertilizer recommendation, pest 

detection, and AI-powered farmer assistance 

through a chatbot. Each module was rigorously 

developed, trained, and tested using real-world 

datasets to ensure accuracy, reliability, and 

practical applicability for end users, particularly 

farmers. 

 

In the crop prediction module, various machine 

learning algorithms such as K-Nearest Neighbors 

(KNN), Random Forest (RF), Decision Tree 

Classifier (DTC), Gaussian Naive Bayes (GNB), 

Support Vector Machine (SVM), Gradient 

Boosting (GB), and XGBoost were evaluated. 

These models were trained using a dataset 

containing agricultural parameters including 

temperature, humidity, pH, and rainfall. Among 

all, the Voting Classifier ensemble model provided 

the best performance, achieving a maximum 

accuracy of 94%, outperforming all individual 

models. This demonstrates the power of ensemble 

learning in improving prediction stability and 

overall model performance. 

 

The fertilizer recommendation module works 

dynamically with the crop prediction output. Based 

on the predicted crop, the system queries the database 

and suggests the most suitable fertilizer to ensure 

optimal plant growth and yield. This module ensures 

that the right nutrients are supplied to the crop, 

reducing overuse or misuse of chemical inputs. 

 

The pest detection module employs deep learning 

using Convolutional Neural Networks (CNNs), 

specifically leveraging architectures such as VGG-16 

and VGG-19. The system was trained using the 

Pestopia: Indian Pests and Pesticides dataset. It 

accurately classifies pest images uploaded by users 

and suggests the appropriate pesticide for treatment. 

The trained CNN model showed high accuracy in 

classifying various types of pests even under 

different lighting conditions, thanks to image 

preprocessing and augmentation techniques. 

 

An evaluation module was developed to compare the 

performance of deep learning models: ANN 

(Artificial Neural Network), CNN, and LSTM (Long 

Short-Term Memory). These models were tested on 

the same crop dataset, and their accuracy, precision, 

recall, and F1-score were visualized through bar 

charts. The evaluation concluded that while all 

models performed well, the LSTM model slightly 

outperformed others in sequential prediction 

accuracy. 

 

Lastly, the chatbot module, powered by Natural 

Language Processing (NLP), was designed to interact 

with farmers in natural language. It answers queries 

related to crops, pests, and fertilizers by analyzing the 

user's input and retrieving relevant responses. The 

chatbot adds a personalized and user-friendly 

dimension to the system, making it accessible even to 

those with minimal technical expertise. 
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Overall, the AI-Driven Smart Agriculture System 

delivers highly accurate predictions and practical 

recommendations. It empowers farmers with 

timely information, minimizes risks, and promotes 

sustainable agricultural practices. The successful 

integration of AI techniques has demonstrated their 

potential to transform traditional farming into a 

data-driven, intelligent process, ultimately 

contributing to food security and improved 

livelihoods. 
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CONCLUSION: 

The AI-Driven Smart Agriculture System 

presents a comprehensive, scalable, and efficient 

solution for modernizing agricultural practices 

through the integration of artificial intelligence 

and deep learning. By automating critical 

decision-making processes such as crop 

prediction, pest detection, fertilizer 

recommendation, and interactive query 

resolution, the system addresses several long-

standing challenges faced by farmers, especially 

in developing regions like India. 

 

The project’s core achievement lies in its ability 

to accurately predict suitable crops based on 

real-time environmental parameters including 

temperature, humidity, soil pH, and rainfall. 

Leveraging advanced machine learning 

algorithms such as KNN, SVM, Random Forest, 

and XGBoost, the system evaluates and selects 

the optimal model using ensemble learning 

techniques. The Voting Classifier was found to 

be the most effective, delivering a peak accuracy 

of 94%, which significantly enhances decision-

making accuracy compared to traditional, 

intuition-based approaches used by many farmers. 

 

Moreover, the system includes a fertilizer 

recommendation module that intelligently maps 

predicted crops with their most effective 

fertilizers. This ensures better crop growth and 

minimizes the misuse or overuse of fertilizers, 

thereby promoting more sustainable and eco-

friendly agricultural practices. The use of such 

precision farming tools helps conserve natural 

resources while improving crop yield and quality. 

 

The pest detection module further expands the 

system’s utility by integrating computer vision 

through Convolutional Neural Networks (CNNs), 

including VGG-16 and VGG-19 models. With the 

help of image processing techniques and datasets 

like Pestopia, the system can classify pest images 

uploaded by users and recommend the most 

suitable pesticide treatment. This early detection 

mechanism enables farmers to take timely actions, 

preventing the spread of pest-related damage and 

reducing the dependency on broad-spectrum 

pesticides. 

 

In addition, the AI-powered chatbot integrated into 

the system serves as a digital agricultural assistant. 

Utilizing Natural Language Processing (NLP), the 

chatbot engages in real-time conversations with 

users, answers their questions, and provides 

guidance related to crop care, pest control, and 

general farm management. This feature is 

especially beneficial to farmers in rural areas who 

may not have regular access to agricultural experts. 

 

The evaluation of deep learning models, including 

ANN, CNN, and LSTM, using metrics such as 

accuracy, precision, recall, and F1-score, further 

adds value by providing insights into the best-
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performing algorithms for different scenarios. 

Visualization of these evaluations through 

graphical plots makes the system more 

transparent and informative for stakeholders. 

 

In conclusion, this project successfully 

demonstrates how artificial intelligence can 

transform agriculture by making it more 

intelligent, data-driven, and accessible. The 

combination of multiple AI technologies in a 

single platform empowers farmers with critical 

insights, reduces crop failure risks, and promotes 

efficient resource utilization. The system not 

only enhances productivity but also contributes 

to the broader goals of food security, 

environmental sustainability, and digital 

inclusion in agriculture. Moving forward, the 

system can be expanded to include real-time 

sensor integration, weather forecasting, and 

multilingual chatbot support to cater to a larger 

and more diverse user base. Thus, the AI-Driven 

Smart Agriculture System stands as a valuable 

technological advancement toward the future of 

smart farming. 
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