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Abstract

Agriculture in rural regions often suffers due to limited access to timely and reliable expert guidance.
Farmers face challenges in identifying crop diseases, selecting suitable fertilizers, monitoring weather
conditions, and accessing government schemes due to language barriers and a lack of digital literacy. To
overcome these issues, this project proposes AgroTalk, an intelligent voice-enabled Al assistant designed
specifically for farmers. The system integrates automatic speech recognition (ASR), natural language
processing (NLP), and a multilingual text-to-speech (TTS) engine to provide real-time farming advice in
regional languages. Additionally, a machine learning module supports crop disease detection and
personalized agricultural recommendations based on soil, crop type, and environmental conditions. The
proposed system enhances accessibility, promotes smart agriculture, improves crop yield, and empowers
farmers with knowledge through an intuitive voice-based interaction.

Keywords: Voice-based Al assistant, Smart agriculture, ASR, NLP, Multilingual TTS, Crop disease

detection, Machine learning, Farmer support system.

LINTRODUCTION Recent advancements in emerging technologies
Agriculture plays a vital role in sustaining the such as Artificial Intelligence (AI), Machine
global economy, especially in developing nations Learning (ML), Internet of Things (IoT), and
like India, where a majority of the population Natural Language Processing (NLP) provide
relies on farming for livelihood. However, promising  opportunities  to  transform
farmers continue to face major challenges such as conventional farming into smart and sustainable
inadequate expert guidance, unpredictable agriculture systems. Intelligent systems have
weather, limited knowledge of modern been introduced to support crop monitoring,
agricultural techniques, and the presence of crop disease diagnosis, and data-driven decision-
diseases and pests. These issues often result in making for farmers [1], [4], [6], [7]. loT-enabled
reduced crop productivity and financial solutions allow real-time monitoring of soil and
instability. environmental parameters, enabling precision

Volume 15, Issue 07, Dec 2025 ISSN 2457 - 0362 Page 63



ITARST

agriculture and optimized resource utilization [2],

(8], [14].

Moreover, voice-based interaction has gained
significant attention due to the low digital literacy
in rural communities. Multilingual ASR and TTS
technologies can help farmers communicate with
systems using their own native languages,
making digital solutions more accessible and
user-friendly [3], [5], [9], [13]. Al chatbots and
advisory applications have also been developed
to provide personalized recommendations and

agricultural support [11], [15], [17], [18].

Alongside crop growth and disease prediction,

additional components such as weather
forecasting, cloud-based data storage, and edge
computing improve decision-making processes
and ensure real-time service delivery in remote
areas [12], [19], [21]. Furthermore, advanced
technologies like blockchain ensure transparency
in the agricultural supply chain, improving

market trust and profitability [20], [25].

Despite these advancements, there is still a
significant gap in delivering simple, accurate, and
voice-based advisory services tailored to regional
languages and farming needs. Therefore, the
integration of multilingual voice interfaces with
Al-powered agricultural intelligence remains a
crucial step in empowering farmers with timely
knowledge and overall

enhancing crop

productivity.
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2.1. Title: Voice-Assisted Smart Farming
Using Al

Authors: A. Kumar, S. Meena

Abstract: This work proposes a voice-controlled
Al system to assist farmers by providing crop and
fertilizer recommendations. The system utilizes
speech recognition to understand farmer queries
and delivers relevant agricultural information
through natural voice responses. Experimental
results indicate that the Al-based advisory
performs efficiently in guiding farmers with

minimal technical knowledge. [1]

2.2. Title: IoT-Based Precision Agriculture

Architecture and Techniques

Authors: M. Patel, R. Shah

Abstract: The paper explores IloT-enabled
precision agriculture frameworks designed to
and

monitor soil properties, crop growth,

environmental  conditions.  The  authors
emphasize sensor integration, cloud connectivity,
and real-time analytics to improve resource usage
and farming practices. Their findings show
significant in and

improvements yield

sustainability using loT-based solutions. [2]

2.3. Title: Multilingual Speech Recognition for

Rural Communities

Authors: L. Singh et al.

Abstract: This research introduces a speech
recognition model trained on low-resource
dialects for rural populations. The system
supports multiple local languages and accents,

improving accessibility to digital agricultural
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services. The model demonstrates high
recognition accuracy even in noisy outdoor

environments. [3]

2.4. Title: Machine Learning Approach for

Crop Disease Diagnosis

Authors: P. R. Desai

Abstract: The study applies machine learning
algorithms for early crop disease detection using
plant leaf images. The results validate the
effectiveness of automated disease classification
in preventing large-scale agricultural loss and

reducing dependency on expert observations. [4]

2.5. Title: Voice Interface for Information

Retrieval in Agriculture

Authors: S. Chakraborty

Abstract: The authors develop a speech-based
information retrieval system that allows farmers
to query agricultural data using simple voice
commands. The system retrieves relevant results
and responds in audio format, addressing the

literacy barrier among farmers. [5]

2.6. Title: Deep Learning-Based Plant Leaf

Disease Detection

Authors: A. Bhatt et al.

Abstract: This paper presents a deep CNN
architecture for identifying multiple crop diseases
with high precision. Field experiments confirm
its robustness against variations in lighting and
image noise, demonstrating suitability for real

farming environments. [6]

2.7. Title: AI-Assisted Crop Advisory System

ISSN

International Journal For Advanced Research
In Science & Technology

24570362

Authors: N. Ahmed, D. Roy
Abstract: A real-time advisory tool is designed
using machine learning models to suggest
suitable crop practices based on location, soil
quality, and weather. It significantly enhances
decision-making for farmers

using timely

recommendations. [7]

2.8. Title: Real-Time Weather Monitoring
Using IoT

Authors: V. Reddy, P. Rao

Abstract: The study integrates IoT sensors for
continuous monitoring of weather parameters.
The collected data supports better crop planning

and reduces climate-related risks in agriculture.

[8]

2.9. Title: Text-to-Speech Synthesis for Low

Resource Indian Languages

Authors: R. Rani

Abstract: The research proposes an improved
TTS model for under-represented Indian
languages, enabling interactive communication
for rural users. The system achieves natural-
sounding speech output with reduced processing

complexity. [9]

2.10. Title: Farmers’ Knowledge System Using
Al Chatbot

Authors: S. Gupta, N. Verma
Abstract: The authors design a chatbot-based
advisory platform using NLP techniques to guide
farmers FAQ-style

through agricultural

Volume 15, Issue 07, Dec 2025

ISSN 2457 - 0362 Page 65



ITARST

interactions. The system shows strong user

adaptability and usability in rural conditions. [18]
ILEXISTING SYSTEM

Traditional agriculture systems heavily rely on

manual  expertise, conventional farming

practices, and limited access to real-time
information. Farmers often depend on local
agricultural officers or personal experience for
decisions related to crop selection, fertilizer
usage, irrigation schedules, and pest or disease
management. Existing mobile-based advisory
applications require farmers to read, type, and
interpret textual information, which creates
difficulties due to low digital literacy and
language barriers. Many existing solutions lack
multilingual support and do not provide
personalized recommendations based on soil
condition, weather data, or specific crop
requirements. Additionally, farmers struggle to
detect crop diseases at an early stage due to
limited access to experts and advanced diagnostic
technology. As a result, the existing systems fail

to deliver an easy, accessible, and interactive

medium to support timely and accurate
agricultural ~ decision-making  for  rural
communities.

IV. PROPOSED SYSTEM

The proposed AgroTalk system introduces an
advanced voice-enabled intelligent assistant
designed specifically for farmers. The system
integrates Automatic Speech Recognition (ASR)
in local

for understanding farmer queries
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languages and Text-to-Speech (TTS) for
delivering responses in a natural voice format. A
Machine Learning module is used to analyze crop
conditions, detect plant diseases, and recommend
appropriate fertilizers and preventive measures.
The system also connects with IoT-based weather
and soil monitoring services to provide real-time
environmental updates and smart farming
insights. All collected data is processed through a
cloud-based decision support system, ensuring
high accuracy in predictions and personalized
guidance. By eliminating the need for typing or
expert intervention, this solution empowers
farmers with instant access to agricultural
knowledge, improves crop productivity, and
increases the overall efficiency of farming
practices. The proposed system ultimately
enhances accessibility and promotes sustainable
agriculture through a user-friendly and intelligent

voice interaction platform.
V.SYSTEM ARCHITECTURE

The system architecture focuses on developing a
Smart Farm Voice Assistant that integrates
Artificial Intelligence (AI) with IoT-based
sensing technologies to support farmers in
monitoring crop conditions and making timely
agricultural decisions. The architecture begins
with [oT sensing units placed in the farm fields to
continuously measure essential environmental
parameters such as soil moisture, temperature,
and humidity. The sensed data is transmitted to

the Al processing module, where intelligent

analysis is carried out for two key purposes:
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irrigation advisory and pest detection. The AgriBot
irrigation advisory system interprets soil and
climate data to provide recommendations on
when and how much water to supply, enabling
efficient water usage and preventing crop stress.

Simultaneously, the pest detection module

identifies possible threats from insects or diseases

based on the analyzed data and predefined Fig 6.1 Index Page

models. Once the Al module generates the sl (0011 00ie £hoLAHHA) LkMINLSAIN £3UM1 e SUNTAES
appropriate insights, the system converts them
into voice alerts using a speech-based interface. R

This allows farmers—especially those with low AGRIBOT

literacy—to receive real-time guidance on e

irrigation and crop protection through simple and

understandable voice communication. Overall,
. . Fig 6.2 H

the architecture enhances agricultural '8 ome page
productivity by providing smart decision support

with hands-free and interactive voice assistance.

SMART FARM V
VOICE ASSISTANT
Al +loT

Y

Al
[ @ —>  pest Detection Fig 6.3 Register page

Y

Voice Alerts

Fig 5.1 System Architecture

VLIMPLEMENTATION

Fig 6.4 Upload image
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ApniBot - ‘e

Intelligent Chatbot m

Fig 6.5 Admin login page Fig 6.9 Chatbot Page

VII.CONCLUSION

The proposed AgroTalk — Voice-Enabled Smart
Agriculture Assistant effectively bridges the gap
between modern digital agricultural solutions and

farmers, particularly those in rural areas with

limited literacy and technological exposure. By
Fig 6.6 Admin Details integrating speech recognition, natural language
processing, machine learning, and loT-based data
analytics, the system provides real-time
agricultural guidance using a simple and intuitive
voice interface. The solution supports farmers in
making informed decisions regarding crop

cultivation, disease management, irrigation

scheduling, and market or environmental
Fig 6.7 Feedback page updates. The implementation results confirm that
the voice-based interaction significantly
enhances usability and accessibility compared to
existing text-based systems. Overall, the
developed system promotes smart farming
practices, increases productivity, and empowers

farmers with timely knowledge, thereby

contributing to sustainable agricultural growth
Fig 6.8 User profile and improved socioeconomic conditions in rural

communities.
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VIIL.LFUTURE SCOPE

The AgroTalk system can be further improved
and expanded to support more advanced and
scalable smart farming applications. In the future,
the system can integrate additional regional
languages and dialects to increase accessibility
across wider rural communities. Enhanced Al-
based analytics can be deployed for predicting
crop yield, fertilizer optimization, and early
disease or pest outbreak forecasting using
satellite and drone imagery. Incorporating
blockchain technology can help ensure
transparency in the agricultural supply chain and
enable farmers to receive fair market prices. The
voice assistant can also be extended to provide
financial guidance, including crop insurance
information and government subsidy updates. A
fully automated IoT-based irrigation control
system can be developed to trigger water supply
without manual intervention. By adopting these
advancements, the AgroTalk platform can evolve
into a comprehensive digital farming ecosystem

that supports sustainable agriculture and

improves  farmers’ long-term  economic
resilience.
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