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Introduction

• With logistics becoming increasingly 
digital and data-driven, the demand for 
intelligent systems that can interact with 
users in natural language has grown

• Hupac AI RAG Project
 Support operations with intuitive and efficient 

access to real-time train data

 Leveraged two Thesis works with SUPSI 
University

 Design and deliver a prototype of an AI 
chatbot
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Current Scenario

• Today the users can access train 
monitoring data using different sources 
(WOLF TMP, web platforms, mobile, …)
 Train status (location, ETA/ETP, delays, …)
 Train circulation (real time conditions, line 

information, …)
 Irregularities (train, wagon and unit)

• In addition, large number of documents 
are also available to the users (emails, 
reports, images, EDI streams, …)
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Proposed Solution (1/2)

• AI Chatbot prototype that allows operators to submit requests in natural 
language (Italian, English, or German) about train circulation and disruptions
 The user requests may concern train delays, reasons for disruptions, and other information
 The AI system automatically

1. Detects the user’s intent
2. Determines the relevant source (query, API, …) 
3. Returns a concise, structured answer

• The AI chatbot's core logic is powered by Retrieval-Augmented Generation 
(RAG), enabling the underlying Generative AI (LLM) to deliver grounded 
answers based on core and Hupac knowledge data
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Proposed Solution (2/2)

• What is LLM?
 A Large Language Model (LLM) is a type of 

artificial intelligence program that can 
recognize & generate text, among other tasks

 LLM are very large models pre-trained on 
vast amount of data (ChatGPT, Gemini, …)

 Use a neural network architecture

• What is a RAG?
 RAG stands for Retrieval-Augmented 

Generation and it is an advanced technique 
used LLMs

 RAG empowers LLMs to leverage additional 
knowledge for improved performances in 
various natural language processing rules

Additional Hupac Knowledge

RAG



Advantages and Challenges of an AI RAG

Advantages
• Improved accuracy and relevance

 Incorporates specific information from a 
database or dataset, typically in real time

 Ensures that the output is based on both the 
model’s pre-existing knowledge

• Customization
 Adapt the model’s knowledge to a specific 

domain or use case
• Flexibility

 Possible apply RAG to various structured 
and unstructured data

 Update or swap out the data sources as 
needed, enabling the model to adapt

Challenges
• Dependency on data quality

 Effectiveness of RAG is directly tied to the 
quality of the data it retrieves

 If you give a model bad data, it will give you 
bad results

• Need for data manipulation and cleaning
 Data in the recesses of the company often 

has a lot of value to it, but it is not often in 
good, accessible shape

• Computational overhead
 RAG pipeline introduces new computational 

steps into the response generation process
 Additional costs have to be considered
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Solution Details
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Datasets used for the AI RAG Prototype

• The dataset used for the prototype is based on a small set of representative of 
data provided by the Hupac experts

• The final dataset contains different samples per language (DE, EN and IT), 
distributed evenly across categories

• These initial queries reflected common information needs encountered for 
train monitoring, such as:
 When is train XXXXX expected to arrive?
 Where is unit XXXX located?
 What is the status of train traffic in the group?
 What is the status of delays on line 1?
 How many units of dangerous goods is train XXXXX carrying?
 How is train XXXXX traveling?
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Overall Concept
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Chatbot Examples Demo
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Example 1: chatbot interaction for unit irregularity
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Example 2: chatbot interaction for train irregularity
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Example 3: chatbot interaction for wagon irregularity
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Example 4: asking for additional context
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Evaluation of First Results

• Chatbot tested with different LLM, both proprietary 
and open source

• Clear dominance of Gemini-2.5, which reaches 
very good results in both the narrow scope and 
wide scope

• Qwen3-8B emerges as the strongest competitor
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Conclusions

• This thesis set out to design and implement a prototype of a Retrieval-
Augmented Generation (RAG) architecture tailored to Hupac’s train monitoring

• Main results
 RAG system was capable of retrieving and generating information from heterogeneous 

documentation related to train operations
 Modular design: ingestion, vector storage, retrieval, language model and the query interface

• Limitations
 Accuracy was satisfactory overall, occasional errors can undermine the retrieval phase
 The latency, although acceptable, is not optimal for real-time applications evaluations were 

performed on a limited dataset and primarily with one LLM

• Future works
 Expanding with additional document types, such as PDFs, scanned images and notes
 Include additional sources for train monitoring and operations
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Questions?



Thank you
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