25 2y
¢ 1ISREM 3

e Jounal

5 vl

Volume: 09 Issue: 08 | Aug - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.586

ISSN: 2582-3930

Al-Based Smart Assistant for Comprehensive Farming Solutions

Aishwarya 1, Prof. Vishvanath A G 2
! Student, Department of MCA, Bangalore Institute of Technology, Karnataka, India (1BI23MC003)

2Assistant Professor, Department of MCA, Bangalore Institute of Technology, Karnataka, India

dekok

ABSTRACT

This paper introduces a voice-enabled Al assistant that
supports farmers by providing agricultural information, crop
disease detection, and vegetable recommendations based on
regional market rates. The system integrates multiple Artificial
Intelligence (AI) modules such as Natural Language
Processing (NLP) for query understanding, Computer Vision
(CV) with Convolutional Neural Networks (CNN) for disease
detection, and a recommendation engine that analyses district-
level price trends. Additionally, it includes a marketplace
feature where farmers can sell their produce directly to buyers,
reducing middlemen interference and ensuring fair pricing.
The assistant is designed to be intuitive, supporting both text
and voice queries in regional languages. Experimental results
indicate high accuracy in disease detection and strong
acceptance among farmers due to its simplicity and practical
value.

Keywords:  Agricultural Assistant, Natural Language
Processing, Crop Recommendation, Vegetable Market Rates,
Al Chatbot, Plant Disease Detection

I. INTRODUCTION

Agriculture continues to be the backbone of developing
nations, yet farmers face persistent issues like lack of timely
information, dependency on middlemen,
awareness of profitable crops. Traditional advisory services
often fail to reach remote rural communities, making farmers
heavily reliant on guesswork or outdated practices.

and limited

With the advent of Artificial Intelligence (Al), it is now
possible to deliver personalized, real-time support directly to
farmers. Al technologies such as NLP, CV, and CNN enable
systems to understand spoken queries, detect plant diseases
from images, and recommend profitable crops based on real-
time market data.

This research presents a holistic system that combines these
Al techniques into a single, accessible platform. Farmers can
interact with the assistant in their local language through voice
or text, receive crop suggestions, upload images for discase
diagnosis, and check district-level vegetable rates. The
additional marketplace feature ensures that they can sell
directly to thus income and

consumers, enhancing

transparency.

II. RELATED WORKS

Previous research has focused on isolated aspects of smart
agriculture. Voice-enabled assistants have been used to
improve accessibility in rural India, while CNNs have
significantly enhanced accuracy in plant disease classification
compared to manual inspection. Crop recommendation
systems leveraging soil and weather data have helped optimize
decisions, and IoT-based solutions have improved irrigation
efficiency.

However, most of these systems work independently, focusing
on either disease detection, crop suggestion, or advisory
services. Our system is unique because it integrates NLP, CV
+ CNN, recommendation engines, and a farmer-to-buyer
marketplace into one unified assistant.

L. PROPOSED WORK

The proposed system is a voice-enabled Al assistant for
farmers that integrates multiple modules: Natural Language
Processing (NLP) for query understanding, Computer Vision
(CV) with Convolutional Neural Networks (CNNs) for disease
detection, a vegetable recommendation engine based on
regional price data, and a digital marketplace that enables
farmers to directly sell produce to consumers. Unlike
traditional siloed solutions, this system unifies these modules
into a single ecosystem accessible via mobile and web
applications.

System Overview: The system workflow begins when a
farmer inputs a query, either in text or voice format. The NLP
module translates the input into structured intent and entity
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pairs. If the query is related to crop diseases, the farmer can
upload a leaf image, which is processed by the CNN-based
classifier to predict the disease category. For queries regarding
crop or vegetable selection, the recommendation engine
analyses regional market price datasets and suggests the most
profitable vegetable for cultivation. Finally, the marketplace
allows direct farmer-to-consumer transactions, ensuring
transparency and better profit margins.

System Architecture: The architecture is designed as a multi-
layered pipeline:

1. Input Layer (Voice/Text + Image): Farmers provide
queries in local languages and optionally upload leaf images.

2. NLP Module: The input is tokenized, embedded, and
classified into intents using models like BiLSTM or
Transformer-based encoders. Intent recognition follows the
probability distribution:

WX A
[
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3. CNN-based Disease Detection: Uploaded images pass
through convolutional and pooling layers. Feature extraction
uses convolution:

Flz,y) =", Y s Hx+i,y+ 1) K(i,J)

4. Recommendation Engine: Based on vegetable price
datasets across districts, profitability is calculated as:

PS V"i !('T » 100

5. Marketplace Module: Once a recommendation is selected,
the farmer has the option to list produce directly on the digital
marketplace. This reduces dependence on intermediaries,
ensuring better returns.

6. Output Layer: Farmers receive results in both text and
speech output, making it accessible even for illiterate users.

Key Innovations

The novelty of the proposed work lies in: Integration of NLP,
CV, CNN, and price-based recommendation into one assistant,
unlike existing isolated solutions., Regional price-aware
recommendation system, which dynamically adjusts based on
district-level data rather than static crop suggestions, direct
farmer-to-consumer marketplace within the assistant, ensuring
fair trade and bypassing intermediaries, Support for

multilingual voice interaction, enabling inclusivity for rural
farmers.

Expected Outcomes: The system is designed to:

Achieve >90% accuracy in crop disease classification under
controlled environments.

Provide vegetable recommendations that increase farmer
profit margins by 15-20% compared to traditional choices.

Reduce dependency on middlemen by at least 30% through
direct marketplace access.

Improve adoption among rural farmers by incorporating
regional language support and voice outputs.

IV.METHODOLOGY

The methodology for this project focuses on how different
modules—NLP, CNN-based disease detection,
recommendation system, and marketplace—work together to
form one unified assistant. Each module has a specific role,
and their integration makes the system useful and farmer
friendly.

Natural Language Processing (NLP) Module: The NLP
module is responsible for understanding the farmer’s queries.
When a farmer asks a question in voice or text, the system first
converts speech into text (if voice input is used). The text is
then broken into tokens and mapped into vector form so the
system can understand the meaning. Using intent recognition,
the system classifies the query into categories such as crop
disease, vegetable prices, or general advice. Finally, the output
is generated in both text and spoken voice, so even illiterate
farmers can benefit.

CNN-Based Disease Detection: If the farmer uploads a crop
leaf image, it is processed by a CNN model. CNN works by
scanning the image in small parts (called convolution) to
capture key features such as shape, colour, and texture of the
leaf. Pooling layers reduce the size while keeping important
information. Finally, the model predicts whether the leaf is
healthy or diseased and identifies the specific disease. This
result helps farmers take timely action and reduce crop loss.

Vegetable Recommendation Engine: This module helps
farmers choose which vegetable to grow by analysing district-
wise market prices. The system compares selling price data
with the approximate cost of production and calculates a profit
score. The vegetable with the highest score is suggested as the
best option. This way, farmers make decisions not just based
on tradition but based on real economic benefits.
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Marketplace Module: The marketplace is designed to
connect farmers directly with buyers. Once farmers know
which crops to grow, they can also list their produce on this
platform. This reduces the role of middlemen, ensures fair
pricing, and helps farmers reach a larger market.

Integration and Workflow: All modules are connected in a
pipeline.  First, the farmer’s input is collected
(voice/text/image). Then, the system identifies the query type.
If it is a disease query, the CNN model is triggered. If it is
about vegetables, the recommendation engine is used. Finally,
the results are provided back to the farmer in both text and
audio formats. The marketplace remains an optional next step
for farmers who want to sell produce directly.

Voo
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Architecture Design

V. SYSTEM DESIGN

The system design describes how the different parts of our
project work together to support farmers. It mainly includes
the architecture, flow of data, and the goals behind the design.

System Architecture: The system is built in four layers:

User Layer: Farmers interact using voice, text, or by uploading
images.

Processing Layer: Handles NLP for queries, CNN for disease
detection, and the recommendation engine for vegetable
suggestions.

Database Layer: Stores crop images, disease data, market
prices, and user details.

Output Layer: Provides answers in both text and speech and
allows farmers to use the marketplace to sell produce.

Data Flow: The process starts with farmer input (voice, text,
or image). The NLP module understands queries, the CNN

model diagnoses crop diseases, and the recommendation
engine suggests vegetables based on price data. Finally, the
system delivers the output in text/voice and optionally
connects to the marketplace.

Design Goals: The design focuses on three things: being
simple for farmers to use, giving accurate results to build trust,
and being flexible enough to add more features in the future.

VL.IMPLEMENTATION

The implementation phase is where the proposed design is
turned into a working system. In this project, the system is
divided into modules such as NLP, CNN-based disease
detection, vegetable recommendation, and the marketplace.
Each module is built separately and then integrated to work as
a single platform.

NLP Module Implementation: The NLP module is
implemented using language processing libraries. Voice inputs
are first converted to text using a speech-to-text engine. The
text is then tokenized and passed through a trained model to
identify the intent—whether it is a disease query, a crop
recommendation query, or a general farming question. The
response is finally generated in both text and voice form.

CNN for Disease Detection: The disease detection module is
implemented with a Convolutional Neural Network trained on
a dataset of healthy and diseased crop leaves. During testing, a
farmer’s uploaded image passes through multiple convolution
and pooling layers to extract features. The final output layer
predicts whether the crop is healthy or affected by a particular
disease.

Vegetable Recommendation:

The recommendation system uses market price data from
different districts. It calculates the profit margin for various
vegetables by comparing cost of production with selling price.
Based on this calculation, the system recommends the
vegetable that gives the highest expected profit.

Marketplace Integration: The marketplace is implemented
as a web-based platform where farmers can list their crops
after harvesting. Buyers can directly connect with farmers
through this module, reducing dependency on middlemen and
improving transparency in pricing.

System Integration: All modules are integrated through a
central application. The workflow ensures that inputs (voice,
text, or images) are directed to the correct module, and outputs
are delivered back to farmers in both text and audio.
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ViI. RESULTS AND DISCUSSION

The system was tested with multiple inputs from farmers,
including voice queries, text questions, and crop leaf images.
The NLP module achieved high accuracy in identifying query
intent, with over 90% success in correctly classifying whether
the user needed disease detection, vegetable recommendation,
or general farming advice. This shows that farmers can interact
naturally without requiring technical knowledge.

For disease detection, the CNN model was trained on a dataset
of healthy and diseased crop leaves. Testing accuracy was
around 93%, and the model successfully detected common
crop diseases such as leaf spot and blight. Although minor
errors occurred in cases of poor image quality or multiple
overlapping diseases, the overall results demonstrated strong
reliability.

The vegetable recommendation module provided district-wise
suggestions based on price data. Farmers were able to see
which vegetable would yield maximum profit considering
production costs. In test runs, the system consistently
suggested high-value vegetables, and the recommendations
aligned with real market trends, validating the approach. The
marketplace feature was successfully integrated, allowing
farmers to upload their produce and buyers to connect directly.
This reduced dependency on middlemen and improved price
transparency. During simulations, farmers were able to list
crops and complete transactions smoothly.

Overall, the experimental results show that the system is both
practical and effective. The discussion highlights that while the
accuracy of models is promising, further improvements can be
made by expanding datasets, adding support for more regional
languages, and incorporating weather-based decision support.

Usar Ragistration

Sign up in just a few steps to access crop advice, market prices,
and connect with buyers and sellers—all in one place.

Usar Login

Log in to continue accessing personalized crop guidance,
market updates, and trading opportunities made just for you.

J - gt (e

The prediction page helps farmers with leaf disease detection,
voice-based advice, selling and buying options, and access to
cold storage -making farming decisions easier in one place.

The leaf detection page lets farmers upload crop images to
quickly identify diseases. It provides instant insights and
advice, helping farmers take timely action to protect their
crops.
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The Sell & Buy page connects farmers and buyers directly,
allowing farmers to sell their produce at fair prices while
buyers can easily find fresh, quality products.

The Voice Assistant helps farmers get instant guidance
through simple voice commands, making the system easy to
use for everyone, even without typing.

VIIL CONCLUSION

This research introduced a unified Al-powered farming
assistant that brings together NLP-based conversational
support, CNN-driven leaf disease detection, price-sensitive
vegetable recommendations, and a direct farmer-to-buyer
marketplace. By integrating these modules into a single
platform, the system tackles some of the most pressing
challenges faced by farmers today—Ilimited access to expert
guidance, difficulty in diagnosing crop diseases, confusion in
crop selection, and unfair pricing caused by middlemen.

The findings highlight that the system is capable of delivering
accurate, farmer-friendly, and easy-to-use solutions. Its voice-
based interface, local language support, and real-time market
updates help bridge the gap between modern technology and
rural farming communities. This makes it accessible even for
farmers with limited digital literacy.

Beyond immediate problem-solving, the system also
empowers farmers by giving them more control over decision-
making and market participation. With fairer prices, timely
insights, and better crop health management, farmers can
improve both productivity and income.

Looking ahead, future improvements will focus on enlarging
datasets for more precise disease prediction, enhancing natural
language processing for multiple regional dialects, and
ensuring scalability so that thousands of farmers can use the
platform simultaneously without disruption.

In conclusion, this work demonstrates how Al and machine
learning can play a transformative role in agriculture—not just
as tools for automation, but as inclusive solutions that uplift
rural communities, improve livelihoods, and make farming
more sustainable.
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