A Text Summarization Application

Natural Language Processing — Erasmus Project, 2024/25

Luca Bazzetto
Michele Zazzaretti




Introduction
Methodology overview
Theoretical foundations
Implementation details
Demonstration



e Aim: Automate summarization for tasks like
document review
e Scope:
o Extractive approach using TF-IDF & cosine
similarity
o  GUI for text input/upload and summary
download

Aim & Scope




MethO dOlOgy e Development stack: Python + NLTK +

scikit-learn + Tkinter + NumPy
e Pipeline stages:
o  Text preprocessing (RegEx, tokenization,
stopwords)
o  Feature extraction (TF-IDF)
o  Sentence ranking (cosine similarity)
o  Selection & summary generation




e Extractive vs. Abstractive summarization

Theoretical e RegEx for sentence splitting
Foundations e Tokenization & stopword removal




TF-IDF & Cosine
Similarity

TF-IDF: weights words by importance

TF-IDF(t,d) = TF(t,d) - IDF(t)

Cosine similarity: measures angle between sentence
vector and document mean vector
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NLTK: tokenization, stopwords

re: sentence splitting code snippet
scikit-learn: TfidfVectorizer, cosine_similarity
Tkinter: GUI components

NumPy: vector/matrix operations

Implementation
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. e Text paste, typing, file upload
GUI DeSlgn e Summarize button and scrollable result area

e Copy/download summary, restart

Text Summarizer Pro

Input Text

1 am by birth a Genevese, and my family is one of the most
distinguished of that republic. My ancestors had been for many years
counsellors and syndics, and my father had filled several pubic
situations with honour and reputation. He was respected by all who
knew him for his integity and indefatigable attention to public
business. He passed his younger days perpetualy occupied by the
affais of his country; a variety of circumstances had prevented his
manying early, nor was it until the deciine of ife that he became a
husband and the father of a family.

Asthe circumstances of his mariage ilustrate his character, | cannot
refrain from relating them. One of his most intimate friends was a
merchant who, from a flourishing state, fell, through numerous
mischances, into poverty. This man, whose name was Beaufort, was of a
proud and unbending disposition and could not bear o ive in poverty
and oblivion in the same country where he had formerly been
distinauished for his rank and maanificence. Having paid his debts,

Load File )

Summary

1 am by birth a Genevese, and my family is one of the most
distinguished of that republic. My ancestors had been for many years
counseliors and syndics, and my father had filled several pubic
situations with honour and reputation. He passed his younger days perpetually occupied by the
affais of his country; a variety of circumstances had prevented his
manrying early, nor was it unti the deciine of ife that he became a
husband and the father of a family. This man, whose name was Beaufort, was of a
proud and unbending disposition and could not bear to live in poverty
and oblivion in the same country where he had formerly been
distinguished for his rank and magnificence. My father loved Beaufort with the truest friendship and
ply grieved by his retreat in these Beaufort had taken effectual measures to conceal himself, and it was ten
months before my father discovered his abode. His dauahter attended him with the areatest tendemess, but she saw

Save Summary




e Demonstration of summarizing a sample
document
e Simplicity, interpretability, interactive GUI




