International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025) Page — 9721-9724

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

TECHWORM - AN Al AGRICULTURAL CHATBOT

IMr. K. Ramanan , °Chandramadhan V, 3Gobikrishna V, *Jagadeshvaran P

1 Assistant Professor,

2 B.E. Computer Science and Engineering (Final year), 3B.E.Computer Science and Engineering (Final year), 4B.E. Computer Science and Engineering
(Final year)

12 Department of Computer Science and Engineering, Paavai Engineering College, Paavai Institutions, Paavai Nagar, NH-44, Pachal -637 018.

ABSTRACT :

The Techworm introduces a revolutionary multilingual Al-powered chatbot tailored for the agricultural sector, aiming to empower small-scale farmers with
intelligent, accessible, and localized farming solutions. Built using LangChain and Mistral-7B, and integrated with HuggingFace embeddings and ChromaDB, the
system delivers guidance on crop management, pest control, soil health, irrigation, harvesting, and government schemes. Supporting multiple regional languages,
file uploads, and image-based pest detection, The Techworm is optimized for accessibility and scalability in low-connectivity regions.

KEYWORDS: Smart Agriculture, Al Chatbot, Multilingual Support, LangChain, Mistral-7B, HuggingFace Embeddings, ChromaDB, Soil Testing, Pest
Detection, Government Schemes, Flask Web App, Agritech, LLM Integration.

HIGHLIGHTS
. A multilingual Al chatbot leveraging LangChain and Mistral-7B to provide personalized agricultural support in regional languages.

. Integrates soil testing, pest detection, irrigation guidance, and government scheme information, making smart farming accessible to small-
scale farmers.

1. INTRODUCTION

India's vast agricultural landscape is predominantly sustained by small and marginal farmers who often struggle with limited access to modern farming
knowledge, linguistic diversity, and lack of timely advisory services. Traditional approaches fail to cater to regional and personalized farming needs.
The Techworm aims to close this gap by leveraging the power of Al to deliver smart, region-specific, multilingual farming assistance. It acts as a digital
farming companion that adapts to user queries, understands local languages, and delivers relevant, real-time agricultural insights.

2.PROBLEM DEFINITION

Small-scale and rural farmers often face significant challenges in accessing timely and relevant agricultural information due to language barriers, limited
internet connectivity, and lack of awareness about modern farming techniques and government schemes. Traditional agricultural support systems are not
equipped to deliver personalized, real-time assistance, especially in native languages. This results in poor crop management, reduced yields, and missed
financial opportunities. The Techworm aims to address this gap by offering a smart, multilingual Al chatbot that delivers reliable farming guidance, pest
diagnosis, and government updates in a user-friendly and accessible format.

3. OBJECTIVE

The objective of The Techworm project is to create an intelligent, multilingual chatbot system that supports small-scale and rural farmers by providing
real-time, personalized agricultural assistance in their native languages. By integrating advanced language models, vector search, and translation
technologies, the system aims to deliver actionable guidance on crop management, soil testing, pest control, irrigation, and harvesting. Additionally, it
seeks to bridge the information gap by offering timely updates on government schemes, subsidies, and weather alerts. The project focuses on accessibility,
enabling farmers to interact with the system through text, images, and eventually voice, across both online and offline environments—ensuring that even
digitally underserved communities can benefit from modern agricultural advancements.
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4. SUMMARY OF ISSUES

. Limited Access to Agricultural Knowledge

. Language Barriers

. Lack of Digital Literacy

. Inadequate Pest and Disease Management

e Unpredictable Weather and Climate Changes

e Absence of Real-Time Government Scheme Information
. Limited Connectivity

. Manual Soil Testing

5. EXISTING SYSTEM

The existing agricultural systems often face multiple challenges that hinder small-scale farmers from accessing vital information for improving their
farming practices. Many farmers still rely on traditional methods, often based on outdated knowledge, due to limited access to modern technologies and
real-time agricultural advice. The lack of reliable, up-to-date resources, especially in rural areas, forces farmers to depend on local, informal sources for
crop management, pest control, and weather-related decisions. Additionally, language barriers further complicate access to agricultural content, as most
resources are available only in major languages, excluding many farmers in linguistically diverse regions. Soil testing services are scarce, with results
often delayed, and farmers must rely on expensive, infrequent testing. The information available to farmers is fragmented across multiple platforms and
lacks integration, making it difficult for them to navigate and utilize it effectively. Moreover, existing advisory systems are not designed to work efficiently
on mobile devices or in low-connectivity areas, leaving farmers without real-time support when they need it most. These issues create a significant gap
in agricultural efficiency and productivity, emphasizing the need for a unified, accessible, and multilingual digital solution.

DISADVANTAGES

. Limited Access to Technology
. Language Barriers

6. PROPOSED SYSTEM

The proposed system, The Techworm, aims to bridge the gap in agricultural support for small-scale farmers by providing an Al-powered, multilingual
chatbot that offers real-time guidance on farming practices. Unlike traditional systems, The Techworm utilizes LangChain, Mistral-7B, HuggingFace
embeddings, and ChromaDB to enable interactive, contextual, and dynamic responses in multiple regional languages. This system is designed to support
a wide range of functionalities such as crop advisory, pest management, irrigation recommendations, soil testing, and government subsidy information.
It includes multilingual support, ensuring that farmers from different regions can interact in their native languages. Moreover, the chatbot will be capable
of image processing for pest detection, offline query handling through preloaded data, and providing personalized responses based on user input. The
system will integrate with government databases to provide timely information about subsidies, loans, and farming schemes, empowering farmers with
relevant resources. With its mobile app compatibility and plans for future scalability, The Techworm intends to make agricultural technology accessible,
especially in remote areas where connectivity is a challenge. Through this solution, farmers will receive much-needed assistance, enhancing their
productivity, sustainability, and financial support.

ADVANTAGES

. Multilingual Support

. Real-Time Agricultural Guidance

e  Al-Powered Pest and Disease Diagnosis
. Government Scheme Integration

. Offline Capabilities

. Personalized Recommendations

. Scalability and Flexibility

. Cost-Effective and Open Source

. Mobile and Multi-Platform Support
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7. SYSTEM REQUIREMENT SPECIFICATION

The purpose of the SRS document is to provide a detailed overview of the hardware and software requirements needed for the successful implementation
and operation of The Techworm, a multilingual Al-powered chatbot designed to assist farmers with real-time agricultural guidance. The document
defines both functional and non-functional requirements, and serves as the foundation for the design, development, and testing processes of the project.
It ensures all stakeholders (developers, testers, clients) are aligned on the system’s expected behavior and functionalities.
The purpose of the SRS document includes:

e  Facilitating Communication: Ensures clear communication between customers, analysts, developers, and maintainers.

. Foundation for Design: Forms the base for the design phase, ensuring the system meets required specifications.

. Supporting Testing: Provides criteria for system testing to ensure all requirements are met.

. Controlling Evolution: Helps manage future changes based on documented requirements.

8. SYSTEM REQUIRMENTS
HARDWARE REQUIREMENT
Processor: Quad-core 2.5 GHz or higher
RAM: 8 GB minimum (16 GB recommended for larger-scale operations)
Hard Disk: 500 GB (SSD recommended for faster performance)
Network: Gigabit Ethernet or stable internet connection for real-time communication and API access
SOFTWARE REQUIREMENT
Operating System (OS): Windows 8/10/11, Linux (Ubuntu or CentOS), or macOS for development
Database: PostgreSQL or SQLite for user data and profiles, ChromaDB for vector storage
Backend: Python 3.10+ with Flask
Frontend: HTML, CSS, JavaScript (React.js or Angular.js for dynamic interfaces)
Al Models: OpenAl API or Together.ai API for Al-based responses, HuggingFace for NLP
Translation: Googletrans APl or DeepL API for multilingual support

Version Control: Git with GitHub or GitLab for code management
Web Server: NGINX or Apache for deployment

9. SYSTEM ARCHITECTURE
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10. PROCEDURE

OCOO~NOUA WNE

. User Registration and Authentication

. Agricultural Query Handling

. Pest and Disease Diagnosis

. Soil and Irrigation Advisory

. Government Scheme and Subsidy Integration

. Real-time Alerts and Notifications

. File Upload and Analysis

. Multilingual Support for Queries

. Data Retrieval from Vector Store (Chroma + HuggingFace Embeddings

CONCLUSIONS

The Techworm project presents an innovative and scalable solution aimed at transforming agriculture through the integration of artificial
intelligence and multilingual technology. By providing real-time support in native languages, incorporating document-based knowledge,
and enabling smart features like pest diagnosis and government scheme assistance, the system empowers small-scale farmers with critical
information. The use of LangChain, Mistral-7B, and Chroma vector databases ensures intelligent, context-aware responses, while the
inclusion of voice, image, and offline support in future iterations will enhance accessibility. Overall, The Techworm contributes to bridging
the digital divide in rural farming and promotes sustainable, data-driven agricultural practices
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LangChain Documentation

LangChain is used to manage conversation logic and memory handling in The Techworm. The official documentation provides
insight into chaining techniques and agent capabilities.

Available at: https://docs.langchain.com

Mistral-7B Model (Together.ai)

This open-source LLM model enables efficient natural language generation and reasoning in the chatbot. Used via the Together.ai
API in the backend.

Available at: https://platform.together.ai

Hugging Face Transformers and Embeddings

Utilized for converting documents and queries into vector embeddings for semantic search. Includes a variety of pre-trained models
for NLP tasks.

Available at: https://huggingface.co/transformers

Chroma Vector Database (ChromaDB)

A fast and scalable vector store used for retrieving relevant agricultural data from embeddings.

Available at: https://www.trychroma.com

Flask Web Framework

A micro web framework in Python used to build the backend of The Techworm, handling user requests and server-side logic.
Available at: https://flask.palletsprojects.com

Googletrans Python Library

A free and easy-to-use tool for translating text between languages. Used to enable multilingual functionality in the chatbot.
Available at: https://py-googletrans.readthedocs.io

DeepL Translator API

Another multilingual translation API, known for high-quality translation results. Can be integrated as an alternative to Google
Translate.

Available at: https://www.deepl.com/pro-api

OpenAl APl Documentation

Reference for integrating GPT-based models and understanding API limits, parameters, and best practices.

Available at: https://platform.openai.com/docs

Ministry of Agriculture & Farmers Welfare — Government of India

Government websites served as a primary source for agricultural policy data, schemes, and subsidies used in The Techworm
knowledge base.

Available at: https://agricoop.nic.in

Available at: https://tnagriculture.tn.gov.in

Python Official Documentation

Detailed explanation of the Python language features and modules used in building the backend and processing logic.
Available at: https://docs.python.org
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