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INTRODUGTION UBJEGTIVE RELATED LITERATURE

Labels and Safety Data Sheets (SDSs) contain vital information about a crop

« A web scraper to collect Labels and SDSs from multiple sources e Sharma, K., Kumar, P., & Li, Y. (2024). OG-RAG: Ontology-Grounded
product’s composition, usage, and safety protocols. However, differences in « A structured database to support analytics, visualizations, and reporting Retrieval-Augmented Generation For Large Language Models. arXiv
formatting and structure layout make automated data extraction from these . A chatbot that enables users to query the data and receive accurate, preprint arXiv:2412.15235. https://doi.org/10.48550/arXiv.2412.15235

document difficult. Building cost-effective and efficient tools to handle this non-
uniformity is a key challenge - but also a major opportunity for innovation.

METHODOLOGY PROJECT ARGRITEGTURE FINAL PRODULT

real-time answers

Features
. e Initially explored a Graph RAG approach but ran into scalability and complexity issues
Extraction Research & Tools 2 i | - o .y | S « Bulk & Individual PDF Processing: Extracts information from web-scraped
Goal? e Developed a custom hybrid RAG combining vector-based retrieval with graph-based context , , ,
oal: o . . PDFs (e.g., CDMS website) either in bulk or per user request
e Reliable data extraction is critical for bU|Id|ng accurate databases and chatbot reSsponses ) ThIS.ImpI’(?VGd response accuracy by leveragmg gotisemantic S|m|Iar|ty lileReterelly 1k e Advanced Text Embedding; Converts extracted content into a custom RAG
« Standard methods often fail due to scanned PDFs and inconsistent layouts relationships vector database for in-depth question-answering
Frontend : e Structured Data Transformation: Transforms unstructured text into a
Our approach: ronten 5
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structured format optimized for fast database querying

 Evaluated tools: PyMuPDF, Marker, and Marker OCR (open-source), and Azure Document . Chatbot Interface: intuitive Q&A and on-demand insights

e osereo ) - ! « Automated Research Report Generation: Generates comprehensive research
e Tested on a diverse sample of PDF pages T Question : .

PDFs  : Backend

> FErogt . Question + ; . ................. E..i ....... t.. ........................ repor‘ts Wi'th full Citations baCk 'to Original documents
. . n T PDFs | % xtraction
e Assessed the result base on text quality, layou t preservation, and relevance FEEEDS ' i — e is %
Response Stream ——| API *| PDFHashCheck  © Ifnotin PDE Hash [
2N Check . We developed a chatbot that answers questions using a large collection of
o o - Question . .
Retrieval-augmented generation (RAG) e . product labels and safety data sheets (SDS). Instead of manually searching
oy 0 . o . . ] Stream . . .
« Initially explored a Graph RAG approach but ran into scalability and complexity issues. § RAG 1 ngest - ——1 : through hundreds of PDFs, users can now get accurate answers within minutes.
. e o . . . <4— document
e Developed a custom hybrid RAG combining vector-based retrieval with graph-based context g LM 3 Extraction meigencs| © |Jsing natural language processing, the chatbot efficiently retrieves relevant
Extracts E : : : . . L L :
T . information, saving time and reducing the risk of missing critical details.
Final Result: | 3 PDFs/Input
Create report
e Improvement in response accuracy by leveraging both semantic similarity and document § g TSCrapes g
: | sendto v 3 f
relationShipS AP Report Citesbackto || CDMS f ,| Web }32 Tabs running E U N E LU 5 ‘ U N
References Website scrapper in parallel !

Final Product Development
o Started with Svelte for its simplicity and performance

e Switched to React due to better documentation, community support, and library integration TEST / [I EVELU p M ENT RES U LTS
e React enabled faster development and improved scalability of the Ul

Developed a chatbot to answer questions using product Labels and SDSs

Uses natural language processing (NLP) to retrieve relevant information quickly
e Eliminates the need to mannually search through hundreds of PDFs

e Saves time and reduces the risk of missing critical details
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Do not contaminate water, food or feed by storage or disposal.
—ciercde Tor Use In SraBevines Pesticide Storage: Store in original container. Store this product in a dry
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Corteva Agriscience Products
Balow & & detlaled overvaw of the p ta oMered by Corteva Ag
Other Ingredients:............ccooociiiinnini e 99.99987 % El P TR S e e : " sctive ingredients, 1aff mixing instructions. snd relevant citations
1 e | e r L ey o et Bt [ e e e 100.00000 % Sl LS ] ELo Cleanout Procedure St ' '
*Contains a minimum of 5 x 10% plagque forming units (PFU) e S petis e T ' sl ' AZ” rg M u rkgr M u rkgrn ER pyM upnl:
per milliliter of product oy TSRS tion
Kontainer Handling: Monrefillable container, Do nat reuse or refill this | . HE ! b sl
KEEP OUT OF REACH OF CHILDREN container. Offer for recycling if available or dispose of in a sanitary landfill .

See insert for Precautionary Statements and Directions for Use | @r by other procedures approved by state and local authorities.

EPA Rea, No. 92918-1-93909 Net Contents: 3.38 fl. oz. (100 mL) 0 0 0 0
HOTLINE NUMBER EPA £st. ivo. vadd i -nblo-i Batch MNo.: Batch 3-220ct18-251
For general information on this product, call 1-650-337-0350 . 0 . 0 . 0 . 0
during normal business hours, 8am to 5pm (Pacific Time). Sold by: A&F Inphatec, LLC - . AP
Contact 1-800-222-1222 for emergency medical treatment One Emharraclern Canter Suite 2020 In phﬂtEE
information. San Francisco, LA Y4111




