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ABSTRACT

Agriculture is critical to the global economy, therefore the introduction of automation
in this field is now an essential and rising topic internationally. Demands for food and
labor are rising at an exponential rate, outpacing the capabilities of conventional
farming practices. A new age of revolutionary change has been caused by the
incorporation of Artificial Intelligence (Al) into agriculture. This study focuses on the
development of an Al-powered Chatbot that is customized for the agricultural sector,
offering assistance with crop recommendation and disease detection. The two
machine learning models used to handle crop suggestions are Gaussian Naive Bayes
(GNB) and Support Vector Machine (SVM). Using the VGG-16 transfer learning
model, disease predictions are made. The models are evaluated thoroughly, and as a
result, GNB and VGG-16 are chosen to be a part of the Chatbot's architecture.
Without the need for professional knowledge, the Chatbot can help farmers select
crops that are suited for cultivation and evaluate the health of their crops. The
designed Chatbot is confirmed to be reliable and effective after extensive testing of its

performance through various queries. By utilizing Al, we made a smart tool for

effective crop management and harvesting.

Keywords: Agriculture, Artificial Intelligence, Chatbot, Crop Recommendation,
Disease Detection, Gaussian Naive Bayes (GNB), Support Vector Machine (SVM),
VGG-16, Transfer Learning, Smart Farming.

1.INTRODUCTION due to limited access to timely

information, expert advice, and modern

The agricultural sector plays a crucial agricultural practices. The Agriculture

role in sustaining the economy and Helper Chatbot is a smart, Al-powered

feeding the growing global population. conversational system designed to

However, farmers often face challenges
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bridge this information gap by providing

instant, reliable, and personalized

assistance to farmers. This chatbot
leverages advanced Natural Language
Processing (NLP) to understand user
queries in regional languages, ensuring
accessibility for farmers across diverse
linguistic ~ backgrounds. It offers
comprehensive solutions related to crop
selection, pest and disease control,
weather forecasting, irrigation schedules,
fertilizer and

usage, government

schemes and subsidies.

By delivering real-time support through
user-friendly mobile and web platforms,
the chatbot empowers farmers to make
informed decisions, optimize yields, and
reduce dependency on middlemen or
delayed expert consultations. It also
helps in loss,

minimizing  crop

improving resource efficiency, and
adapting to climate changes through
and localized

accurate agricultural

recommendations. Furthermore, the
chatbot can be integrated with image
recognition technology to identify crop
diseases from photos, and with voice
recognition to enhance usability for non-
literate users. By continuously learning
from user interactions and updating its
with the Ilatest

knowledge base
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agricultural data, the chatbot becomes
smarter and more effective over time.
The Agriculture Helper Chatbot is not
just a digital assistant—it is a step
forward in promoting smart farming,
enabling sustainable agricultural
practices, and enhancing the livelihood
and self-reliance of farmers through
technology-driven innovation. It
represents a meaningful contribution
toward digital transformation in
agriculture, bridging the urban-rural tech
divide, and empowering the farming
community with the tools they need to

thrive in the modern era.

2.EXISTING SYSTEM

The existing systems for agricultural
assistance primarily rely on traditional
platforms such as toll-free helplines,
static websites, and SMS-based services
to deliver information to farmers. While
these systems provide basic information
about crop management, weather
forecasts, and pest control, they have
several limitations. Toll-free numbers
often face long waiting times, and their
effectiveness is constrained by language
barriers, as not all farmers are
comfortable with regional languages or
English. Similarly, web-based platforms
lack accessibility in rural areas due to
internet and

low penetration

technological limitations. SMS-based
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services are limited to sending short
messages without offering interactive or
personalized advice. Moreover, existing
agricultural advisory services do not
provide real-time responses to farmers'
queries, leading to delays in decision-
making. Some systems incorporate Al,
but they typically use basic, rule-based
chatbots that cannot understand complex
queries or offer in-depth, context-aware
solutions. Overall, while these existing
systems aim to assist farmers, they fall
short in providing a comprehensive,
user-friendly, and real-time solution for

all agricultural needs.
3.PROPOSED SYSTEM

The proposed Agriculture
Chatbot

Helper
aims to  revolutionize
agricultural assistance by providing a
personalized, real-time, and interactive
platform for farmers. Leveraging
advanced Natural Language Processing
(NLP) and Machine Learning (ML)
algorithms, the chatbot is designed to
understand and respond to queries in
multiple languages, making it accessible
to a broader range of farmers. It can
provide expert advice on crop selection,
pest control, irrigation techniques, soil
health, fertilizer recommendations, and
weather forecasting. Unlike existing
systems, the chatbot uses contextual

learning to offer dynamic, accurate, and

Vol 16 Issue 06,2025

region-specific solutions based on the

farmer’s location and the type of
farming  they  practice.  Through
integration with external databases,

weather APIs, and local agricultural
resources, the chatbot delivers real-time
information and predictive insights,

helping farmers make informed
decisions quickly. The system can be
accessed via smartphones, computers, or
even through voice-enabled assistants,
ensuring ease of use in rural areas with

levels of  technological

varying
expertise. Additionally, the chatbot’s
ability to learn from user interactions
over time enhances its performance and
ensures that the information it provides

stays relevant and up-to-date.
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Figl: System Architecture

4.IMPLEMENTATION

The implementation of an agricultural
chatbot involves a structured approach
that starts from defining its purpose to
integrating it with relevant data sources.
The first step is to define the chatbot's

objectives clearly. The core functions of
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the chatbot should cater to critical needs
in the agricultural sector. These include
providing crop advisory, which entails
delivering  accurate  and  timely
information about best practices for
based on

cultivating various crops

season, soil, and location. Another

objective is pest and disease
identification, where the chatbot can
analyze symptoms inputted by the
farmer to suggest potential issues and
their remedies. The chatbot should also
offer weather forecasting, helping
farmers plan activities like sowing,
irrigation, and harvesting by providing
real-time weather updates. Moreover, it
should market

deliver price

information, offering current crop
prices from various local and national
decision-

markets to enable better

making. Lastly, it should provide
irrigation and fertilization advice,
recommending

optimal irrigation

schedules and appropriate fertilizer

usage to enhance crop yield and soil

health.

The second step involves identifying
the target audience. The primary users
are farmers, who directly benefit from
quick, reliable advice and support. This
group includes both experienced farmers
and  newcomers  to

Additionally,

agriculture.

agricultural advisors
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who assist farmers in making technical
decisions can use the chatbot for quick
reference or to validate their suggestions.
Another important segment is agri-
enthusiasts, which includes students,
researchers, and hobbyists who are keen
on learning about sustainable farming

and agricultural technology.

Next, developers must select an

appropriate chatbot development
platform. Several powerful tools are
available depending on the technical
requirements and the level of

customization needed. Google
Dialogflow is widely used due to its
natural language processing capabilities
and integration with other Google
services. Microsoft Bot Framework

offers robust tools for deploying

enterprise-level ~ bots  with  Azure

integration. Rasa, an open-source

framework, 1s 1ideal for projects
requiring full control over customization
and data privacy. Other options include
IBM Watson Assistant, known for its
Al capabilities, and Python-based
solutions like ChatterBot or Botpress,
which are useful for building modular

and easily extendable bots.

Finally, the most crucial stage is data
collection and integration. For the
reliable  and

chatbot to provide

Page 887 of 893



Journal of Engineering Sciences

03779254

intelligent responses, it must be

connected to comprehensive and
authoritative data sources. This includes
agricultural data related to crop
characteristics, pest and disease profiles,
fertilizer usage, irrigation methods, and
regional best practices. To enable real-
time weather forecasting, the chatbot
should integrate with external weather
APIs such as OpenWeatherMap or
AccuWeather. For up-to-date market
prices, APIs or scrapers linked to
government or private agricultural
marketplaces can be used. Lastly, soil
and irrigation data—such as soil types,
pH levels, moisture content, and
irrigation techniques—can be either
sourced  from local  agricultural
databases or sensors deployed in the
field. Integrating all these data sources
ensures that the chatbot can act as a
assistant for the

reliable  virtual

agricultural community.

The Agriculture Helper Chatbot

System is a user-friendly web
application built using Python and the
Django framework. To run the project,
users simply double-click  the
runServer.bat file, which launches the
Django web server. Once the server is
active, the user can open a browser and

navigate to

Vol 16 Issue 06,2025

http://127.0.0.1:8000/index.html, which

loads the application’s homepage.

On the homepage, users are presented
with an option to upload an image of a
crop by clicking the button labeled
“Upload Your Crop Image to Assist
You.” This opens a file dialog where
users can select an image of the crop
showing visible symptoms of disease.
For instance, upon selecting and
uploading an image like ‘4.JPG’, the
system processes the image using an
integrated machine learning model. The
model then predicts the disease—for
example, “Tomato Yellow Leaf
Curl”—and displays the result in yellow
text on the screen. Once the prediction is
displayed, the user can close the image
view, and the chatbot automatically
presents possible remedies for the

detected disease in white-colored text.

Crop Disease Predicted as Tomato__Joma llow_Leaf

Beyond disease detection, the chatbot
also allows users to enter text queries

directly in a text field. For example,
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typing “rice” and clicking the “Send
Query” button prompts the chatbot to
fetch and display detailed information
about rice crops. Similarly, users can ask
about other crops such as “cotton” and
get tailored advice. If a user asks an
unrelated question—for instance, “how
to cook food”—the chatbot politely
responds that it is not trained to answer
such queries. If the wuser repeats
unrelated questions more than three
times, the system prompts them to ask

agriculture-related questions only.

o+ o
Chatbot for Farmers

The system also includes a voice-based
chat feature, enabling users to interact
with the chatbot through speech
recognition. By clicking on the “Voice
Based Chat” link, users can connect
“Get

their microphone via the

Microphone” button. Upon granting
microphone access, users can record and
send their voice queries. If the voice
input is unclear, the chatbot may
respond with “Not Trained,” but with

clear commands such as “wheat,” it

Vol 16 Issue 06,2025

returns relevant information like suitable

sowing conditions.

All chatbot responses are powered by a
backend dataset containing detailed
agricultural information. Whenever a
user inputs a valid crop name, the
chatbot searches the dataset for that crop
and returns helpful insights, promoting
smart farming through timely, reliable,

and accessible support for farmers.

In the development of the Agriculture

Helper Chatbot, multiple machine
learning and deep learning algorithms
have been

implemented to ensure

accurate crop recommendation and
disease detection, both of which are
critical components in assisting farmers.
For crop recommendation, the Gaussian
Naive Bayes (GNB) algorithm is used.
This is a probabilistic classifier based on
Bayes’ Theorem, which assumes that the
input features are normally distributed.
It performs exceptionally well with
small and medium-sized datasets and is
computationally efficient, making it
suitable for real-time crop suggestion
systems. The algorithm analyzes key
parameters such as  temperature,
humidity, rainfall, and soil pH to predict
the most appropriate crop for cultivation.
GNB’s speed and simplicity, along with

its accuracy in handling continuous
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input features, made it the preferred

choice for this application.

Alongside GNB, the Support Vector
Machine (SVM) algorithm was also
tested for crop recommendation. SVM is
a supervised learning model that finds
an optimal hyperplane to classify data
into different classes. It is

high-

points
particularly  powerful  in
dimensional spaces and for non-linearly
separable data, using kernel functions to
map inputs to a higher-dimensional
feature space. While it is more
computationally intensive than GNB,
SVM provides high accuracy and acts as
an alternate model, especially useful in
cases where the Gaussian model does

not yield confident results.

For the task of disease detection from
crop images, the chatbot uses the VGG-
16 model, a well-known convolutional
neural network (CNN) architecture with
VGG-16 s

16 layers. particularly

effective in  image  classification
problems and is widely used for transfer
learning, as it comes pre-trained on large
datasets like ImageNet. By leveraging
VGG-16, the system can accurately
identify crop diseases by analyzing
images of infected leaves uploaded by
the user. The model processes the image
convolutional and

through several

Vol 16 Issue 06,2025

pooling layers, eventually classifying it
into known disease categories. The
reason for selecting VGG-16 over other
models like ResNet or MobileNet lies in
its  balance  of accuracy and
computational efficiency, along with its

proven success in similar agricultural

applications.
Overall, the integration of these
algorithms into the chatbot system

ensures that users receive timely, data-
driven insights. Gaussian Naive Bayes
accurate

provides fast and crop

recommendations,  while = VGG-16
ensures reliable image-based disease
diagnosis. Support Vector Machine
serves as a strong backup model to
handle complex decision boundaries in
crop prediction tasks. Together, these
algorithms create a robust backend for
the chatbot, allowing it to offer
intelligent, real-time agricultural support
to farmers with minimal technical input

required from the user.

S.CONCLUSION

In conclusion, the Agriculture Helper

Chatbot presents a transformative

solution to the challenges faced by
farmers in accessing timely and relevant
agricultural advice. By leveraging
advanced technologies such as Natural
(NLP) and

Language Processing
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Machine Learning (ML), the chatbot
provides personalized, real-time
assistance that is easily accessible
through  multiple  platforms. The
system’s ability to deliver dynamic,
context-aware solutions tailored to
individual farming needs ensures that
farmers can make informed decisions
that enhance productivity, reduce risks,
and improve overall crop management.
Furthermore, with features like multi-
language support and 24/7 availability,
the chatbot makes expert agricultural
advice more accessible, especially in
rural and underserved areas. Overall, the
proposed system has the potential to
revolutionize the way agricultural
support is delivered, empowering
farmers to adopt modern farming
practices and significantly contributing
to the advancement of sustainable

agriculture.
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