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INTRODUCTION/BACKGROUND FRONT-END PROCESS

This project aims to develop a chatbot that helps and provides information regarding aircraft ’ .Usmg slliey; T de5|gn.ed a S|mp.I|st|c user " Profil ] Previous question/ reponse What planes are in PanAms fleet in the 90's?
manuals and other resources. It takes a long to time to read through a manual that can |n1.;erfac.e for users to mtera.lct with the chatbot \__Management Y Is that information available?
be hundreds of pages long. This chatbot will help V2X employees, developers, and engineers who 16 15 el et o eeks Tl 617 o @uner (efpU i rrgs |
want to learn the basic functions and features of relevant products and save them time by chatbots so exp.erle.nced users feel A ; Username
providing the information they need almost instantaneously. comfort.able Lusgits = = ( chaooy > [ user ) |
* The design was kept minimalistic to not _start new chat log ' ol R Unfortunately, there is no mention of the
O O OG overwhelm first time users. % > ~ SR 1998s fleet in the provided context. The
METHODOLOGY « We utilized HTML and CSS to translate the | previous chatlog / \ | text appears to be from a earlier era
g <+« Starta New Chat '
design to the web Django framework . > specifically mention and milestones u
The chatbot consists of three main components: a front-end interface for user interaction, a back- . JavaScript was used to add dynamic previous chat log r ulit” amuid 1969 (with the intrnductisn
end powered by a Large Language Model (LLM), and an API that connects the front and back end functionality so users can interact with the ) ’ | = e of the Boeing 747). There is no
while also filtering for potentially malicious input. The LLM is trained on publicly available Pam Am chatbot in real time Chatbot reponse information about Pan Am's fleet
aircraft manuals from Miami EDUs Digital Collections Library. composition for the 1990s or any later
decade.
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= Figure 2. Sketch of chatbot's user Figure 3. Example of a user interacting
Figure 1. Chatbot Structure litteEEs I hille with the chatbot
. . . Embeddings
Data: Pan American World Airways Text Preprocessing: NLTK
Records + Remove non-ASCIl characters, extra
* Contains 114 scanned PDF aircraft whitespace, HTML tags, etc Embadding: - RRONOR, SIS, -
manuals from Pan Am * Lemmatization (reduce words to their Model 0.14494779706001287,  0.14494779706001267. v
. ami i i implest form 0.04403747618198395]  0.04403747618198396 ] v
H.osted on Miami EDUs Digital Collections simplest form) . v ’
Al N s 3 s \./\ - \ .'I |'.
T?:19736823874673572, ??:10730823874473572, v Structured Prompt
Large Language Model: LLaMA 3.1 Embedding Model: nomic-embed-text oLidkvirroraaaeizez, 9. 1verrosseseises. Answer this question: {question} @ @ -9
* Open-weight model from Meta, optimized * Transformer-based model from Nomic Al LENIOORENRL SANRINERRNS I . _—>
for low-latency inference and fine-tuning optimized for text embeddings i Based only on the following context: ..I L‘
: : Similarity Search  ;context)
* Used as the backbone for retrieval- * Converts text chunks into vector
augmented generation (RAG) in our chatbot representations for semantic search
[-0.15521588921546936, i Generated Response
Embedding -0.3130679428577423, During the 90's,
Optical Character Recognition: PaddleOCR  Vector Database: ChromaDB Query: Model =0.2622824013233185, PanAm's fleet included...
: : . : : : What kind of aircraft -0.10730823874473572,
* Lightweight, high-accuracy OCR system * Lightweight and fast embedding database N
developed by Baidu built for RAG pipelines were part of pa"'?‘T S 8‘52232‘7’33%?33%23'
- Used to extract structured text from - Enables efficient similarity search across fleet in the 90's? 20.01514953002333641
scanned aircraft manual PDFs over 120,000 document chunks 0.04403747618198395]
Figure 4. Retrieval Augmented Generation System Overview
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* Using Django’s project and app structure. This makes it easier to maintain, scale, and manage ACKNOWLEDGMENTS FUTURE WORK CONCLUSK)N
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Y (s (115 (e ’ our TA Elias, and Doug, Pete and everyone else from the Data away f.rom .the blocky_one:-col.ored design, improve team while individually working on separate task as
J. proj . Mine Staff! security with better filtering in user's prompt and well as. We also learned how to train a model for
) Mlddlewa_re t_hat processes r(?quests and respo_nses and handles §ystem security ) ) Ine Start: _ _ improve model response by using a different that chatbot as well as create and design a user
 URL Routing is where we define the API endpoints such as handling chatbot requests Some icons used in the chatbot are designed by Flaticon embedding model. interface for it.
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