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Cel projektu

Celem projektu bylo stworzenie narzgdzia do streszczania tekstu z artykutéw dostgpnych w
Internecie. Narzedzie to powinno przyjmowac tekst, ktory nastepnie powinien by¢
streszczonych w okreslonej ilo$ci zdan — w efekcie czego uzyskujemy podsumowanie catego

artykuhu.

Zakres pracy

W zakres pracy wchodzito okre§lenie wymagan potrzebnych do zrealizowania projektu.
Pierwszym krokiem byto zebranie zbioru danych potrzebnego do wytrenowania modelu
metoda web scrapping’u. Drugim krokiem bylto przygotowanie krotkiego programu, ktory
podsumowuje tekst nie znajac juz wyjsciowego wyniku, czyli wykorzystanie uczenia
nienadzorowanego. Ostatnim 1 gldwnym punktem projektu bylo stworzenie modelu
korzystajacego z uczenia nadzorowanego oraz transformatorow, ktory na wejsciu przyjmuje
dwie kolumny — tekst artykutu oraz naglowek i po wytrenowaniu potrafi juz strescié

jakikolwiek inny tekst podany na wejsciu (nie znajac odpowiedzi).



Wstep teoretyczny

Text summarization (streszczenie tekstu) w NLP to proces tworzenia streszczen z duzych
ilosci danych przy zachowaniu istotnych elementéw informacyjnych i wartos$ci tresci. Jezyk
streszczenia powinien by¢ zwigzly 1 prosty, tak aby przekazywat czytelnikowi znaczenie.
Wedhug Statista do 2025 r. taczna ilo§¢ danych tworzonych, rejestrowanych, kopiowanych i
zuzywanych na catym $wiecie ma przekroczy¢ 180 zettabajtow. Wigkszo$¢ tych danych
nalezy zminimalizowaé do prostszych, zwigztych podsumowan zawierajacych istotne
szczegoOly, aby latwiej je przegladac 1 analizowac. Istnieje duze zapotrzebowanie na
algorytmy uczenia maszynowego, ktére moga szybko podsumowywac dtugie artykuty 1

dostarcza¢ doktadnych informacji. Wlasnie tam pojawia si¢ podsumowanie tekstu.

Podsumowanie tekstu jest korzystne w przypadku kilku zadan NLP, w tym klasyfikacji

tekstu, streszczen tekstow prawnych, streszczen wiadomosci, generowania nagtéwkow itp.

Podejscia do streszczania tekstu

Istnieja dwa gléwne podejscia do podsumowywania tekstu — ekstrakcyjne i abstrakcyjne.
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Podsumowanie ekstrakcyjne

Podsumowywanie ekstrakcyjne polega na wyodrgbnianiu podstawowych stow z oryginalnego
dokumentu i taczeniu ich w celu stworzenia podsumowania. Wyodrgbnianie podsumowan
wykorzystuje mechanizm punktacji, aby uszeregowac trafnos$¢ fraz w celu wybrania tylko
tych, ktore sa najbardziej odpowiednie dla znaczenia dokumentu zrodtowego. Ta technika
wyodrebnia wymagany tekst zgodnie z okreslonymi kryteriami bez wprowadzania
znaczacych zmian w dokumentach. Ekstrakcyjna metoda podsumowania dziata za pomoca
algorytmoéw takich jak LexRank, Luhn, LSA itp., ktére sa zaimplementowane przy uzyciu

bibliotek Pythona - Gensim lub Sumy.
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Podsumowanie abstrakcyjne

Podsumowanie to koncentruje si¢ na najwazniejszych informacjach w tek$cie oryginalnym i
tworzy nowy zestaw zdan do podsumowania. Nowe zdanie moze nie by¢ czgscia tekstu
zrédtowego. Podejscie to jest catkowitym przeciwienstwem podejscia ekstrakcyjnego,
poniewaz to ostatnie generuje podsumowanie na podstawie doktadnego tekstu oryginalnego.
Technika ta obejmuje identyfikacje kluczowych elementow, interpretacje kontekstu i
odtworzenie ich w nowy sposob. Gwarantuje podanie najistotniejszych informacji w mozliwie

najkrotszych stowach. Abstrakcyjna metoda podsumowania dziata dobrze z modelami



glebokiego uczenia, takimi jak model seq2seq, LSTM itp., a takze z popularnymi pakietami
Pythona (Spacy, NLTK itp.) 1 frameworkami (Tensorflow, Keras).
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Transformer Simple T5

TS5 (Text-To-Text Transfer Transformer) to model transformatora (transformera), ktory jest
szkolony w sposob kompleksowy z tekstem jako wejSciem 1 zmodyfikowanym tekstem jako
wyjsciem, w przeciwienstwie do modeli w stylu BERT, ktére moga wyprowadza¢ tylko
etykiete klasy lub rozpigtos¢ wejscia. To formatowanie tekstu na tekst sprawia, ze model TS
nadaje si¢ do wielu zadan NLP, takich jak podsumowanie, odpowiadanie na pytania,

thumaczenie maszynowe i klasyfikowanie.

Model jest szkolony wykorzystujac podejscie MLM (masked language model). MLM to
zadanie polegajace na wypehianiu pustych miejsc, w ktorym model maskuje czg$¢ tekstu
wejsciowego 1 probuje przewidzieé, jakie powinno by¢ zamaskowane stowo. T5 zastepuje

wiele kolejnych tokendow jednym stowem kluczowym maski.

Firma Google wydata wstgpnie wytrenowane modele struktury text-to-text T5, ktore sa
szkolone na nieoznakowanym duzym korpusie tekstowym o nazwie C4 (Colossal Clean
Crawled Corpus) przy uzyciu gigbokiego uczenia. C4 to oczyszczone dane tekstowe pobrane
z sieci o pojemnosci 800 GB. Proces czyszczenia obejmuje reduplikacje, odrzucanie

niepelnych zdan oraz usuwanie obrazliwych lub hatasliwych tresci. TS oczekuje prefiksu



przed tekstem wejsciowym, aby zrozumie¢ zadanie zadane przez uzytkownika. Na przyktad
,Lsummarize:” w przypadku podsumowania, ,,cola sentence:” w przypadku klasyfikacji,

»translate English to Spanish:” w przypadku ttumaczenia maszynowego itp.

EXPLORING THE LIMITS OF TRANSFER LEARNING

[ “translate English to German: That is good.”

"Das ist gut.”

"cola sentence: The
course is jumping well.”

“not acceptahle']

on the grass. sentence?: A rhino

"stsb sentencel: The rhino grazed
is grazing in a field.”

“summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi.”

"six people hospitalized after
a storm in attala county.”

Zrodto: https://turbolab.in/abstractive-summarization-using-googles-t5/

W naszym projekcie model T5 wykorzystany zostat do uczenia nadzorowanego (simpleT5
jest stworzony tylko do tego). Jednak mozliwe jest rowniez wykorzystanie transformatora T5

do uczenia nienadzorowanego.

Technologia

W projekcie wykorzystano jezyk Python oraz Jupyter Notebook. Skorzystano przede
wszystkim z nastepujacych bibliotek:

- BeautifulSoup - biblioteka Pythona do wyciagania danych z plikéw HTML 1 XML.
Wykorzystana zostata do scrapping’u danych ze strony internetowej z codziennymi

wiadomosciami.
- requests — biblioteka Pythona obstugujaca zadania i zapytania HTTP.

- pandas 1 numpy — jedne z najpopularniejszych bibliotek Pythona — wykorzystane do ogdlne;j

obstugi danych.



- SpaCy — biblioteka Pythona przeznaczona do zaawansowanego przetwarzania jezyka

naturalnego.
- simpleT5 — biblioteka umozliwiajaca korzystanie z transformatora simpleT5,

oraz wiele innych dodatkowych bibliotek.

Web scraping

Zdecydowano si¢ na pobranie artykulow ze strony https://www.dailymail.co.uk. Strona ta nie
blokuje dostepu do pelnych artykutéw i nie wymaga logowania. Przez 3 dni pobrano po 150
artykutow ze strony gldwnej, co dato tacznie okoto 500 artykutéw. Do pobierania danych

wykorzystano wczesniej juz opisane biblioteki BeautifulSoup oraz requests.

#request
rl = requests.get(url)
ri.status code

#strona gtowna
coverpage = rl.content

#stworzenie "zupy"
soupl = Beautifulsoup(coverpage, ‘html51lib")

#wyszukanie wszystkich wiadomosci na stronie gtownej
coverpage news = soupl.find all('h2', class_='linkro-darkred")
len(coverpage news)

Nagloéwki newsoéw oznaczone sg tagiem HTML ,,h2”, dlatego wyszukano wszystkie takie tagi

na stronie gtownej witryny.

Przyktad naglowka pierwszego z dnia 21.05.2022:

<h2 class="linkro-darkred”>
<a href="/news/article-10838305/Four-men-murdered-university-student-24-New-Years-Eve-party-jailed-life.html” itemprop="u
rl">
Four men who savagely beat a university student, 24, in 'sadistic’ attack at New Year's Eve party in Brighton and thr
ew him to his death from a balcony are jailed for life over his murder
<fa>
</h2>

Wigksza czg$¢ kodu scrapera prezentowana jest ponizej. Jego gldwnym zadaniem jest
znalezienie linku do artukutu, tytulu newsa oraz catego tekstu. Wszystko to wykonywane jest
dzigki uzyciu tagow HTML oraz ich wyszukiwaniu. Poniewaz paragraf tekstu znajduje si¢ w
tagu ,,p”, tak tez jest on wyszukiwany. Ostatecznie dane zostaty zapisane w dwodch zbiorach:

pierwszym, zawierajacym wytacznie sam tekst artykutu (wykorzystany zostanie tylko do


https://www.dailymail.co.uk/

poréwnania dwoch metod streszczania tekstu) oraz drugim, zawierajacym naglowek oraz

gtowny tekst, ktory zostanie wykorzystany do stworzenia gtéwnego modelu.

Article_Title Article_Content

0 Wagatha Christie cost me my career, says Rebek... Rebekah Vardy has claimed that the Wagatha Chr...

1 Four men who savagely beat a university studen...  Three men and a teenager convicted of murderin. ..
2 MMy neighbour’'s dog keeps jumping up our fence . In lockdown, our neighbours took ownership of ..
3 How to BEAT the squeezel We're all feeling the. . Growing up | was never taught, either at home ...
4 Diners' outrage as cost-of-living crisis TREBL. .. Diners have been left outraged after a restaur ..
145 Netflix's woke purge: Troubled streaming giant... Netflix's recent axing of 290 staff targeted m...
146 Could YOU design a Martian metaverse? NASA cha. . NASA is offering $70,000 (£56,000) in cash pri_..
147 Seven nights (with flights) in Corfu for £1831 Tour operators have reductions of around a thi. ..
148 Farewell to 'One Eyed Baz'": Frank Bruno among ... The funeral of one-eyed anti-gang mentor Barri...
149 Living it BARGE! Tyson Fury and wife Paris swa._ Tysan Fury and his family have rounded off the. ..

Przyktad newsow z dnia 21.05.2022.

Ostatecznie, dane zostaty zapisane w odpowiednich plikach CSV.



news contents =
list links = []
list titles = |

[]
]

for n in np.arange(®, number of articles):

#odnosnik do artykutu
link = url + coverpage news[n].find('a")[ "href']
list links.append(link)

#tytut
title = coverpage news[n].find('a").get text()
list titles.append(title)

o

#znalezienie paragrafow "p
article = requests.get(link)

article content = article.content

soup_article = BeautifulSoup(article content, "htmlslib")

body = soup_article.find all('p"', class_='mol-para-with-font")
list paragraphs = []
for p in np.arange(@, len(body)):

paragraph = body[p].get text()
list paragraphs.append(paragraph)

final article = .join(list_paragraphs)

#usuniecie dodatkowych znakow
final article = re.sub("\\xae", "", final _article)

news_contents.append(final _article)

Streszczenie artykutow z wykorzystaniem SpaCy oraz licznosci stow

Zamiast rozumiec¢ tekst, podsumowanie ekstrakcyjne, ktére zostalo tutaj wykorzystane, opiera
si¢ na metrykach ilosciowych skonstruowanych na podstawie samego tekstu. Podejscie to

sktada si¢ z ponizszych krokow:

- spojrzenie na czgstotliwos$¢ uzywania okreslonych stow,
- zsumowanie czg¢stotliwosci w kazdym zdaniu

- uporzadkowanie zdania na podstawie tej sumy.

Oczywiscie zakladamy, Ze uzycie stowa o wyzszej czgstotliwosci implikuje bardziej ,,istotne”
znaczenie. Moze si¢ to wydawac zbyt uproszczone, ale takie podejscie czgsto daje

zaskakujaco dobre wyniki.



Do tego podejscia wykorzystano jeden z juz gotowych kodow dostepnych w Internecie.

Zmodyfikowano go o drobny preprocessing danych, czyli usunigcie odnosnikow.

Wykorzystano, juz wczes$niej opisana, biblioteke SpaCy do zaimportowania wstgpnie
wytrenowanego potoku NLP, aby pomdc w interpretacji struktury gramatycznej tekstu. Do
pozbycia si¢ stow stopu wykorzystano zbudowane juz w SpaCy STOP_WORDS, a takze
pozbyto si¢ interpunkcji (biblioteka punctuation). Uzyto rowniez funkcji nlargest, aby

wyodrgbni¢ procent najwazniejszych zdan.

Zasada dziatania algorytmu jest dos$¢ prosta i zostala opisana ponize;:
- tokenizacja tekstu z wykorzystaniem SpaCly.

- wektoryzacja i normalizacja liczby wystapien — policzenie ile razy stowo zostato uzyte w
zdaniu (w tym wypadku pojedynczym wierszu). Stowa uzywane czgsciej maja wyzsza

wartosc.
- obliczenie sumy znormalizowanej liczby dla kazdego zdania.

- wyodrgbnienie procentu najwyzej ocenionych zdan, ktore stanowia podsumowanie.



Przyktad tekstu przed podsumowaniem:

Tyson Fury and his family have rounded off their holiday on the French Rivera with a stay in a luxury hotel after leaving their £18,000-a-night superyacht. The reigning WBC
heavyweight champion and his entourage of family and friends have been living it up at the five-star Hotel Boscolo in one of the most fashionable areas of Nice just a stone's
throw from the sea. Fury, 33, and his father John were pictured today as they returned to the five star hotel after a 90-minute early morning jog around the city centre while the
boxer's wife Paris tucked into breakfast with their six children. The 6ft 9ins retired fighter, who was wearing blue WBC shorts and a black vest emblazoned with his Gypsy King
nickname, went largely unrecognised as he pounded arcund the nearby streets. But he later posted a social media update showing a selfie of him and his bare-chested father,
saying they had done a 'little four miler’ run followed by 350 steps up to the top of a local landmark and some shadow boxing to keep in shape. A caption to his Instagram story,
added: 'Feeling bless to be able to train daily with my old man, special moments.' He also added a new Instagram post featuring a video of him performing sparring moves on an
idyllic spot beside a balustrade overlooking the sea, looking a world away from the views around his new £1.7million family home near Morecambe, Lancashire. A caption to the
video stated: 'The man in the shadow is always following mel SOUTH OF FRANCE 2022. 1 of the most beautiful places on earth BLESSED'. Tyson and Paris have been
constantly posting details of their holiday and pictures of themselves enjoying their break on Instagram. The boxer revealed to his 5.6million followers last night that he was due
to return home today, saying in a video: 'It's been a blast’. As his father John nodded in agreement, he added: "We have had plenty to drink, plenty of food and plenty of good
times." Fury and his family started off their lavish sunshine getaway on the 137ft luxury yacht iRama which can sleep up to 12 guests in six cabins including a master suite and
three state rooms. He and Paris were pictured earlier this week speeding around on one of the yacht's two jetskis after mooring up at a beauty spot near Cannes, and later
enjoying drinks on board with their friends. But they later swapped life on the ocean wave with up to seven crew looking after them to stay at the acclaimed Hotel Boscolo which
299 has 113 rooms over five floors. Rooms at the hotel cost around £400 a night and are said to appeal to well-heeled guests 'locking for a certain discretion and tranquility'. The
hotel on the stylish Boulevard Victor Hugo was built in 1913 in a classic Bella Epogue style, but has a modern largely white interior including a marble-clade reception. Paris, 32,
who is reported to be pregnant with her seventh child and her children Venezuela, 12, Prince John James nine, Prince I, four, Amber, three, Prince Adonis Amaziah, two, and
eight month old Athena have been making full use of the rooftop swimming pool during their stay. The hotel's restaurant La Pescheria specialises in Italian cuisine and serves
mainly fish, but Tyson and his friends and family have also been visiting bars and eateries in the surrounding area. He has been happily posing for selfies with boxing fans and
restaurant staff. Friends who have been enjoying the seaside break with Tyson and Paris and their family include Gabrielle Briggs. She has been posting pictures of herself on
the couple's yacht, beside the pool at the Boscalo Hotel and on a girls' night out with Paris. Tyson admitted yesterday that he he'd had ‘too many to drink’ after video emerged of
him kicking out at a taxi and struggling to stand while in Cannes following a day of boozing on Wednesday. The video appeared to show him being held up upright by his father
as he stumbled towards the white taxi during daylight while the driver made apparent hand gestures out of the window, suggesting he was too drunk to enter. Tyson's friends
seemed to try and insist that he should still be taken, but the driver sped away and Tyson appeared to kick out at the bumper as his father tried to restrain him. In an Instagram
story post on Thursday morning, the boxer said: ‘Nice run dad this morning through the city.' John replied: 'Back at it. Too many we had last night." Tyson then asked his father:
'Strong beer wasn't it dad?' John replied: 'Strongest | have had in a while.' Fury has maintained he has retired from boxing since his sixth-round knockout of Dillian Whyte at
Wembley Stadium last month. His multiple holiday clips of him and his wife on his Instagram stories, included one where he is seen asking her to hand him a beer while he
relaxed on a sun lounger. As his blonde wife obliged with a smile on her face, a pleased Fury captioned the video: 'If Carlsberg did wives.' Paris who has been soaking up the
sun in a blue and white striped bikini showing her deep tan has been seen enjoying mocktails. She also had no hesitation in fulfilling another one of her husband's requests by
passing him a carrot stick dipped in hummus as she sipped her wine glass.

Podsumowanie dla 10 procent:

summarizer(df.Article_Content[299], ©.1)

"He alsc added a new Instagram post featuring a video of him perferming sparring moves on an idyllic spot beside a balustrade o
verlooking the sea, looking a world away from the views around his new £1.7million family home near Morecambe, Lancashire.Fury,
33, and his father John were pictured today as they returned to the five star hotel after a 9@-minute early morning jog around
the city centre while the boxer's wife Paris tucked into breakfast with their six children.But he later posted a social media u
pdate showing a selfie of him and his bare-chested father, saying they had done a 'little four miler' run followed by 358 steps
up to the top of a local landmark and some shadow boxing to keep in shape.”

Podsumowanie dla 40 procent:

summarizer(df.Article_Content[299], ©.4)

"He also added a new Instagram post featuring a video of him performing sparring moves on an idyllic spot beside a balustrade o
verlooking the sea, looking a world away from the views around his new £1.7million family home near Morecambe, Lancashire.Fury,
33, and his father John were pictured today as they returned to the five star hotel after a 9@-minute early morning jog around
the city centre while the boxer's wife Paris tucked into breakfast with their six children.But he later posted a social media u
pdate showing a selfie of him and his bare-chested father, saying they had done a 'little four miler' run followed by 35@ steps
up to the top of a local landmark and some shadow boxing to keep in shape.The video appeared to show him being held up upright
by his father as he stumbled towards the white taxi during daylight while the driver made apparent hand gestures out of the win
dow, suggesting he was too drunk to enter.Tyson Fury and his family have rounded off their holiday on the French Rivera with a
stay in a luxury hotel after leaving their £18,000-a-night superyacht.Fury and his family started off their lavish sunshine get
away on the 137ft luxury yacht iRama which can sleep up to 12 guests in six cabins including a master suite and three state roo
ms.Rooms at the hotel cost around £400 a night and are said to appeal to well-heeled guests 'looking for a certain discretion a
nd tranquility'.The reigning WBC heavyweight champion and his entourage of family and friends have been living it up at the fiv
e-star Hotel Boscolo in one of the most fashionable areas of Nice just a stone's throw from the sea.He and Paris were pictured
earlier this week speeding around on one of the yacht's two jetskis after mooring up at a beauty spot near Cannes, and later en
joying drinks on board with their friends.The hotel's restaurant La Pescheria specialises in Italian cuisine and serves mainly
fish, but Tyson and his friends and family have also been visiting bars and eateries in the surrounding area.The boxer revealed
to his 5.emillion followers last night that he was due to return home today, saying in a video: 'It's been a blast'.As his fath
er John nodded in agreement, he added: 'We have had plenty to drink, plenty of food and plenty of good times.'But they later sw
apped life on the ocean wave with up to seven crew looking after them to stay at the acclaimed Hotel Boscolo which has 113 room
s over five floors.Tyson's friends seemed to try and insist that he should still be taken, but the driver sped away and Tyson a
ppeared to kick out at the bumper as his father tried to restrain him.”

Podsumowanie dla 3 procent:



summarizer(df.Article Content[299], ©.03)

'He also added a new Instagram post featuring a video of him performing sparring moves on an idyllic spot beside a balustrade o
verlooking the sea, looking a world away from the views around his new £1.7million family home near Morecambe, Lancashire.

Podsumowanie dodatkowego tekst:

summarizer(new_text, ©.1)

"Ukraine will battle to a bloody victory but the Russian invasion will end with diplomacy, Ukrainian's volodymyr Zelensky said
in an hour-long TV interview to mark his third anniversary as President.”

Streszczenie tekstu z wykorzystaniem transformatora i uczenia

nadzorowanego

Do tej czes$ci projektu wykorzystano simpleT5. Jest to model zbudowany na bazie technologii

PyTorch-lightning i Transformers, co pozwala szybko trenowa¢ modele T5.

T5 to model z koderem i dekoderem. Konwertuje wszystkie problemy NLP, takie jak
thumaczenie jgzyka, podsumowania, generowanie tekstu, odpowiadanie na pytania, na zadanie

zamiany tekstu na tekst.
Przygotowano klasy pomocnicze takie jak:

- ustawienia — klasa wskazujaca ogdlne elementy, takie jak rodzaj modelu, kolumny,
wykorzystanie technologii CUDA (na gogle collab), wskazanie ilosci epok, wielkos$ci zbioru

testowego oraz do treningu.

class Settings:

Ilt5|l
"t5-base”

MODEL_TYPE
MODEL_MNAME

DEVICE = torch.device("cuda” if torch.cuda.is_available() else "cpu™)

TRAIN DATA = "df _info.csv”



columns_dict =
df_column_list
SUMMARIZE_KEY = "summarize:
SOURCE_TEXT_KEY = 'source_text'
TEST_SIZE = 0.2
BATCH_SIZE = 8
source_max_token len
target_max_token len
train_df len = 248
test_df len = 60

{"Article_Title": "target_text™”, "Article_Content”: "source_text™}
= ['source text', 'target text']

n

128
50

Model T5 wymaga wskazania stowa, ktore wskazuje na tekst bedacy podsumowanie. W
naszym przypadku bedzie to po prostu stowo summarizer. W nastgpnych krokach zostanie

ono dodane przed nagtéwkiem w kazdym wierszu.

- preprocessing — podstawowe operacje na zbiorze danych bedace preprocessingiem, czyli
pozbycie si¢ linkow, specjalnych znakow, dodatkowych spacji oraz \n. Nastgpnie zmiana
nazw kolumn (simpleT5 oczekuje od zbioru aby posiadal dwie kolumny: "source text" i
"target text") oraz dodanie wcze$niej wymienione stowa summarizer na poczatku

nagtéwkow.

def preprocess_data(self, data_path):
df = pd.read_csv(data_path, encoding=self.settings.encoding, usecols=self.settings.Columns)
df = df.rename(columns=self.settings.columns_dict)
df = df[self.settings.df column_list]
df[self.settings.SOURCE_TEXT_KEY] = self.settings.SUMMARIZE_KEY + df[self.settings.SOURCE_TEXT_KEY]

return df

- klasa model — wskazujaca na model TS

- klasa Train — tutaj inicjowane sa wszystkie wczesniejsze klasy oraz nastgpuje proces
trenowania danych. Dodatkowo tutaj dodane zostaty wszelkie ostrzezenia oraz informacje

drukujace si¢ podczas trenowania.



def train(self, df):
try:
train_df, test_df = train_test split(df, test_size=self.settings.TEST_SIZE)

self.t5_model.model.train(train_df=train_df[:self.settings.train_df_len],
eval df=test_df[:self.settings.test_df_len],
source_max_token_len=self.settings.source_max_token_len,
target_max_token_len=self.settings.target_max_token_len,
batch size=self.settings.BATCH SIZE, max epochs=self.settings.EPOCHS,
use gpu=self.settings.USE GPU)

Po odpowiednim trenowaniu wyniki zapisuja si¢ w folderze outputs. Nastepnie najlepsze
wagi wykorzystujemy do podsumowania nowego kawatka tekstu, tym razem wzigtego ze

strony CNN.

Ukraine will battle to a bloody victory but the Russian invasion will end with diplomacy,
Ukrainian's Volodymyr Zelensky said in an hour-long TV interview to mark his third
anniversary as President. "We did not start this war. But we have to finish it," Zelensky said
in an interview that was recorded Friday and broadcast Saturday. "Victory will be bloody in
battle. But the end will be in diplomacy. We want everything back. Russia does not want to
give anything away," Zelensky said. The broadcast also included an interview with
Zelensky’s wife Olena Zelenska, who said the war had not changed her husband. "I can't say
that he has changed. As he was a reliable husband and man, so he is," she said. But she
lamented not being able to see him for months. "Our family, like all Ukrainian families, is
now torn. We didn't see each other for two and a half months, we only talked on the phone.
Thank you for this opportunity [this interview], because we are spending time together now --

dating on TV," she said.

Nagtowek ze strony CNN: After bloody battles, Ukraine war will end with diplomacy,

Zelensky vows in anniversary interview

Podsumowanie wykonane przez model: Ukraine will fight to a bloody victory but the Russian

invasion will end with diplomacy, Ukrainian President Volodymyr Zelensky says

Poréwnujac to z podsumowaniem stworzonym przez poprzedni model: Ukraine will battle to



a bloody victory but the Russian invasion will end with diplomacy, Ukrainian's Volodymyr

Zelensky said in an hour-long TV interview to mark his third anniversary as President.

Podsumowanie

Oba streszczenia sa bardzo podobne do siebie i catkowicie oddaja sens artykutlu. Obie
metody, zaréwno ekstrakcyjna jak i abstrakcyjna bez problemu radza sobie z
podsumowywaniem artykutéw. Metoda abstrakcyjna jest o wiele bardziej czasochtonna
poniewaz w naszym przypadku dlugo zajmuje trenowanie modelu, jej zaleta jest jednak
mozliwo$¢ odpowiedniego dostosowania parametrow. Metoda ekstrakcyjna bazowata

wytacznie na zliczaniu czgstosci stow w zdaniu.
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