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Introduction:

Agriculture remains the backbone of the Indian economy, supporting a significant portion of
the population. However, farmers continue to face persistent challenges such as crop
diseases, unpredictable weather conditions, lack of timely advisory services, and limited
access to agricultural expertise, especially in rural and semi-urban regions. Among these
challenges, plant diseases contribute to substantial crop losses annually, directly impacting
productivity, farmer income, and overall food security.

Traditional methods of disease identification rely heavily on manual inspection and expert
consultation, which are often time-consuming, costly, and inaccessible to small-scale farmers.
Additionally, the lack of awareness regarding government schemes, market trends, and
scientific farming practices further widens the gap between farmers and modern agricultural
advancements.

With the rapid evolution of Artificial Intelligence, Machine Learning, and Computer Vision,
there exists a significant opportunity to transform conventional agriculture into a data- driven,
intelligent ecosystem. Al-powered systems can analyze plant images, predict diseases at
early stages, and provide actionable insights in real time, thereby reducing dependency on
manual intervention.

In this context, the proposed project AgriAid aims to develop an Al-powered agricultural
assistant that integrates plant disease detection, multilingual advisory support, weather
forecasting, crop recommendation, and government scheme assistance into a unified
platform.

49" Series Student Project Programme (SPP): 2025-26 1



The system leverages Convolutional Neural Networks (CNN) for accurate image-based
disease classification and incorporates Large Language Models (LLMs) to enable natural,
multilingual interaction for farmers.

The platform is designed to support multiple input modalities, including image, text, and
voice, making it accessible even to users with limited digital literacy. Furthermore, integration
with real-time weather APls and market data ensures that farmers receive context-aware and
actionable recommendations.

By combining advanced Al techniques with practical agricultural needs, AgriAid aims to
bridge the gap between technology and farming communities. The proposed solution focuses
on scalability, affordability, and inclusivity, making it suitable for deployment across diverse
agricultural regions in India.

Objectives:

1. To develop a deep learning-based system for real-time plant disease detection using
Convolutional Neural Networks (CNN) to accurately identify crop diseases from leaf
images.

2. To design a multilingual Al-powered advisory assistant using Large Language Models
(LLMs) that provides farmers with accessible, context-aware agricultural guidance.

3. To integrate real-time data sources such as weather forecasting and market
information to deliver actionable insights for improved decision-making in farming
practices.

4. To build a unified, user-friendly platform supporting image, text, and voice inputs for
enhancing accessibility, scalability, and adoption among rural and semi-urban
farmers.

Methodology:

The proposed system follows a structured methodology that integrates Computer Vision,
Natural Language Processing, and real-time data APIs to provide an intelligent agricultural
assistance platform. The overall workflow is designed to handle multiple input modalities and
deliver context-aware outputs efficiently.

The process begins with user authentication and language selection, ensuring that farmers
can interact with the system in their preferred language. The system supports multiple input
types, including text, voice, and image inputs, making it accessible to users with varying
levels of digital literacy.

In the first stage, user inputs are captured through a mobile or web-based interface.

1. Text inputs are processed using NLP techniques for query understanding.

2.Voice inputs are converted into text using speech-to-text conversion APls, enabling
seamless interaction.

3.lmage inputs are captured and preprocessed for further analysis.
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Figure 1: System Architecture of AgriAid

All inputs are then passed into a unified data processing pipeline, which routes them to the
appropriate Al modules.

For plant disease detection, the system utilizes a Convolutional Neural Network (CNN)
model trained on plant leaf datasets. The model analyzes image features and classifies
diseases based on learned patterns, enabling early and accurate diagnosis.

Simultaneously, the system integrates a Large Language Model (LLM)-based advisory
module to process user queries and generate context-aware agricultural recommendations.
This module supports multilingual responses, improving accessibility for farmers across
different regions.

The system further incorporates external data integrations, including:
1. Weather APIs to provide real-time forecasts and farming advisories
2. Market price APIs to inform farmers about current crop pricing trends
3. Government scheme databases to determine eligibility and benefits

Additionally, a crop recommendation module is implemented using rule-based and data-
driven approaches, considering factors such as soil type, season, and location.

All processed information is then aggregated in the backend and transformed into
meaningful outputs. The system generates:

1. Text-based recommendations and remedies

2.Voice-based advisories using text-to-speech conversion

3.Visual dashboards displaying weather, market trends, and scheme information

The final output is delivered in a user-friendly and multilingual format, ensuring clarity

and ease of understanding. The complete workflow ensures real-time processing,
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scalability, and efficient integration of multiple Al components into a unified smart
farming solution.

Result and Conclusion:

The AgriAid system demonstrates the effective integration of Artificial Intelligence and data-
driven technologies for smart agricultural assistance. The platform successfully processes
multiple input formats, including text, voice, and images, ensuring accessibility for users
with varying levels of digital literacy.

The CNN-based model accurately detects plant diseases from leaf images, enabling early
diagnosis and reducing potential crop loss. The multilingual Al advisory system, powered by
Large Language Models (LLMs), generates context-aware recommendations in the user’s
preferred language, improving usability and understanding.

The integration of real-time weather data and market price information provides farmers with
actionable insights for better planning and decision-making. Additionally, the government
scheme module enhances awareness by identifying relevant schemes based on user inputs.
The system delivers outputs in text, voice, and visual formats, ensuring a user-friendly
experience. Overall, the platform operates efficiently with minimal latency and demonstrates
reliable performance across all modules.

In conclusion, AgriAid provides a scalable, cost-effective, and practical solution that bridges
the gap between advanced Al technologies and real-world agricultural needs, with strong
potential for deployment in rural and semi-urban regions.
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Figure 2: AgriAid User Interface for Disease Diagnosis

49" Series Student Project Programme (SPP): 2025-26 4



5:10 B B @52,
(tabs)
AgriAid W

& Boendrarads, &o3chA

Brendearod sH3003

10/5/2025, 2:39:17 pm

QS rbd deent @
(Alpbl 85%
© D383 @
2B e e, BowE, BED B Ford
@ ®© €2
esfoady Breridesrad a3@R Begoncrich

5:10 8 a1l B .| @) 52,

(tabs)

AgriAid &
© Do ®
28N see3 Ky, Thomed, BLO LG Ford
253 Rt 59edrd3 3.

83 rheneh Boe0d3 ITYT 2Sred) BODI:3.
g R 390603 Snwh 3hel BYD weRd,
3chrb3s3.

3ea3, Breodor I3 9Sed dpoI=ard 3
Ry I Dhawronpy3a.

© =00 ®

Bne0d3d 2SnFRY IR DT gz
3,8,

Qez® DoAY 1:10 R=RITE, JedZpodR
B33 IYE BDee3 LoTADRH (5398080,5D,).
Bedorn® Lpemdd wm,Be=Y, 3035908 (2o
Det3o® Dedn 2.0ndd edshed 23edon® Boewd
DR wGF 23De3 Bresd) SHIy, B, ded
20oTBRD.

& @onBnod ee3dta ”Jegmon

3deord FoBErivR, AN o0

D,

© 3Breyd8 ®
@ O] €3

enoads Bneridmrah B3an Begontrivh

5:10 B 8. @52,

(tabs)

AgriAid W
© =m0 ®
B0e033 aBnRYRY, It DRI edew
3.

e QEFOHRY, 1:10 9R1TIIBE, edIRoBA
2883 BB Deed LoSBROT) (00ERD).
2Bedon® Bpemod woBeas ), 30350 (2,00
Det30® bR 2uomd 2aed 23edon® Boemd
o T e doed) SHdy IT e
R0TBR.

g2 eonBndod oIt Wegmen

3eoq IR, B3y 350

2FVDIHD.
O sdrepd (<)
IINOR o3a), Deabrs 23u8 eH3) mdad
2,980 AT, DIIBAXELY,
[ eS8 T3, 9030ITA.
QedR et aQEod FeBEn,
es8Ren30 BRURY, ST,
4) S SRabI, B
Rl doeriderad 23E3 Begorerish

Figure 3: Disease Detection Result with Multilingual Advisory
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Project Outcomes & Industry Relevance:

The AgriAid system provides a comprehensive and intelligent solution for modern agricultural
challenges by integrating Artificial Intelligence, data analytics, and real-time information
services into a unified platform. It enables early detection of plant diseases, helping farmers
take timely action and significantly reduce crop losses.

The system enhances decision-making by combining weather forecasts, market price
insights, and crop recommendations, thereby improving productivity and financial outcomes
for farmers. The multilingual Al advisory module ensures accessibility for users across
diverse linguistic backgrounds, making the solution inclusive and practical for rural and semi-
urban communities.

AgriAid is highly relevant to agricultural departments, research institutions, and agri-tech
industries. It can be effectively utilized by organizations such as Krishi Vigyan Kendras
(KVKs), Farmer Producer Organizations (FPOs), and government agencies to support
farmers with accurate and real-time information.

The platform also supports digital agriculture initiatives by promoting the adoption of smart
farming practices. Its scalable architecture allows deployment as a web or mobile-based
solution, making it suitable for large-scale implementation across different regions.

Furthermore, the system has strong potential for commercialization as a Software-as-a-
Service (SaaS) product and can be integrated with existing agricultural ecosystems,
including weather monitoring systems, market platforms, and government databases.

Overall, the project contributes to the advancement of precision agriculture and Al-driven
decision support systems, addressing real-world challenges and creating meaningful impact
in the agricultural sector.

Working Model vs. Simulation/Study:

1. The project involves the development of a functional working model implemented as a
full-stack web/mobile-based application.

2. It is not a theoretical study or simulation; the system is designed to operate in real-
time using integrated Al models and APIs.

3. The platform supports multiple input modes, including text, voice, and image,
demonstrating practical usability.

4. Key components such as the CNN-based disease detection model, LLM-based
advisory system, and real-time API integrations (weather and market data) are
implemented and tested.

5. The system generates real-time outputs in the form of text, voice, and visual
dashboards, validating its end-to-end functionality.

6. The model has been tested with different inputs and conditions, ensuring reliability
and usability in real-world agricultural scenarios.

Project Outcomes/ Learnings:

1. Developed a fully functional Al-based agricultural assistant capable of handling
multimodal inputs (text, voice, and images) for real-time interaction.

2. Successfully implemented a CNN-based deep learning model for plant disease
detection, gaining practical experience in image preprocessing, model training, and
evaluation.
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3. ntegrated Large Language Models (LLMs) to build a multilingual advisory system,
enabling natural and context-aware communication with users.

4. Gained hands-on experience in full-stack development, including frontend design,
backend API integration, and database management using modern technologies.

5. Learned to integrate and manage real-time data sources such as weather APIs and
market information systems for decision support.

6. Addressed real-world challenges such as system scalability, latency optimization, and
user accessibility, especially for rural users.

7. Enhanced understanding of Al deployment in practical domains, bridging the gap
between theoretical knowledge and real-world implementation.
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Future Scope:

1. Integration of advanced deep learning models (e.g., Vision Transformers) to improve
accuracy of plant disease detection under real-world conditions.

2. Development of a mobile application (Android/iOS) with offline support to enhance
accessibility for farmers in low-connectivity regions.

3. Incorporation of loT-based sensors and real-time environmental data (soil moisture,
temperature, humidity) for more precise crop recommendations.
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. Enhancement of the advisory system using region-specific datasets and multilingual Al r
personalized and context-aware recommendations.

. Expansion into a scalable SaaS-based agri-tech platform, with integration into
government systems, supply chains, and smart farming ecosystems.
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