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AHHOTALIUA

[{ens maHHOTO KCCIIEIOBAHUS 3aKIII0YACTCS B pa3padoTKe v aHaIn3e 3PHEeKTHBHOTO
METO/Ia CEMaHTHYECKON MEAyIUTMKAIIMN TEKCTOB C NMPUMEHEHHEM COBPEMEHHBIX
NLP-mozaeneit u 061auHbIX TEXHOJIOTUM, 00ECIIEYNBAIONIETO BEICOKYIO TOUHOCTD U
CKOpOCTh 00paboTku JaHHBIX. sl peanus3anuu McciaeAOBaHUS HCIOIb30BajIach
obnaunas cpena Google Colab u s3b1k mporpamMmmupoBanus Python. Cemantuueckast
JeAYTUTUKALMS TEKCTOB MOXKET ObITh UCIOJIb30BaHa Be3Jie, Iie Tpedyercs padora ¢
OO0JBIIMMEU 00BEMaMHU TEKCTOBBIX JIAHHBIX.

KuaroueBsbie cioBa: Cemantuueckas aenyrumkanus, Python, Google Colab, Fast
Semantic Text Deduplication.
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Abstract

The purpose of this study is to develop and analyze an effective method of semantic
deduplication of texts using modern NLP models and cloud technologies that ensure
high accuracy and speed of data processing. The Google Colab cloud environment
and the Python programming language were used to implement the study. Semantic
text reduplication can be used wherever it is required to work with large amounts of
text data.

Key words: Semantic Deduplication, Python, Google Colab, Fast Semantic Text
Deduplication.

1 BBenenue

1.1 AKTyaIbHOCTH

CeMaHTHYecKas Je1yIUIMKalHs TEKCTOB C UCTOJIb30BaHueM oubiarorexu Fast
Semantic Text Deduplication B Google Colab akTyanpHa B yclOBUSAX pocTa
00BEMOB TEKCTOBBIX JaHHBIX. TpajUlIMOHHBIE METO/ABI HE YUYUTHIBAIOT CMBICIOBOE
CXOJICTBO, YTO CHMXkaeT uX 3pdexTuBHOCTh. COBpEeMEHHbIE MOAXO0/bI, TAKUE KaK
mozaenu Ha ocHoBe BERT, oGecneunBaroT BbICOKYIO TOUHOCTH, a Google Colab
JieaeT METOJ JOCTYIHBIM JJi IIMPOKOTO Kpyra MOJb30BaTeneld. IT0 0COOCHHO
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BaXHO JJs aHajgu3a OOJBUIMX JaHHBIX, MAaIIUHHOTO OO0yudeHus, 00paboTKu
HOBOCTEM, OT3BIBOB U JAPYTUX 3ajad, I7ie TpedyeTcs KauecTBEHHAasi OUMCTKA TEKCTOB
OT JIyOJIMKATOB.

1.2 O030p uccjaenoBaHui

B. JI. Jlamonok, A. JI. Xomonenko, B. A. bo6poBa paccMoTpenu moaxos K
YCTPAHEHHUIO U30BITOYHOCTU CEMAHTHUYECKH ONM3KOW TEKCTOBOM WH(MOpMAIMU B
XpaHwIMmax u 60azax gaHHbIX [1], moaxom kK 00pabOTKe TEKCTa Ha €CTECTBEHHOM
a3pike onmcan P. A. Bapransu [2], B. /[leBapamkan, P. CyOpamanbsiH npoBenu
b (eKTUBHOE M3YYCHHUE NAHHBIX B BeO-macmTabe MOCPEeICTBOM CEMAaHTHYECKOU
JNeAyTIMKauu [3], aHamM3 CEMaHTUYECKOIO CXOACTBA TEKCTOBBIX JTOKYMEHTOB C
LEIbI0O BBIIBJICHUs IPAKTUYECKH coBnaneHun mnposenu B. [lesapamxan, P.
CyOpamanbsH [4], . M. Hrysna npotecTrpoBaid METOJIbI ObICTPOro 0OHAPYKEHHUS
CEMaHTUYECKUX TyOIMKaTOB B 0a3ax JaHHBIX [5].

1.3 Ilean ucciaegoBaHusi

Ilenpto  wWccienoBaHusl  sSIBIASETCS  pa3paboTKa MW aHAIM3  METoja
CEMaHTHYECKON JeAyIUIMKAllMK TEKCTOB C HCIOJb30BaHMeM Oubnuoreku Fast
Semantic Text Deduplication u coBpemennbsix NLP-mozeneit B cpene Google Colab,
HarpaBJICHHOT0 Ha d(PQdeKTuBHOE ycTpaHeHHE AyOJMKATOB Ha OCHOBE WUX
CMBICJIOBOTO CXOJICTBa PU 00Pa0OTKE TEKCTOBBIX TAHHBIX.

2 MarepuaJibl U METO/bI
B nmanHoMm wWccienoBaHuMe uHcmosib3yercs cpena google colab w  s3bIK
IPOrPaMMHPOBAHUS ITHTOH.

3 Pe3yabTaThl

B coBpemenHOM Mupe paboTa ¢ GOJBIIMMH JAaHHBIMU CTajda HEOThEMIEMOMN
YacTbI0 MHOTHX TMPOIIECCOB, OJHAKO WX PYYHOH aHalIM3 4YacTO OKa3bIBAETCS
TPYAOEMKHM U HEAOCTATOYHO KAaYE€CTBEHHBIM, MIO3TOMY HCIIOJIb30BAHHE METO/I0B
CEMaHTUYECKON JeAyIUIMKallMM TEKCTOB C IOMOINBIO MPOrpaMMHOIO KojJa
CTaHOBUTCS 2(P(HEKTUBHBIM PEIICHUEM JUIsl aBTOMATHU3AIIUU ITOU 3a/1a4H.

Ccblika Ha HOYTOYK
https://colab.research.google.com/drive/1AgyFy2d_T7t9pWbM8AT82CMFj9J2A
H-b?usp=sharing.

[lepBbIM f€710M HEOOXOJMMO YCTAaHOBUTH HEOOXOIUMbIE OUOJIUOTEKU
(puc.1): sentence-transformers, koTopasi IpPeAOCTABISIET YIOOHBIN HHTEpdENC I
PpaboThI ¢ MOJIEIISIMH TIPE0Opa30BaHus TEKCTA B BEKTOPHBIC ITPEICTABICHHS, B SCIPY,
KOTOpasi TpeiaracT MHOXECTBO (YHKIIUN A7 MaTeMaTHYECKUX BBIYUCIICHUH,
CTaTUCTUKHU, ONITUMH3AIUU U PAOOTHI ¢ TUHEHHOM areOpoi.
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H © !pip install sentence-transformers|
e Ipip install scipy

3% Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Reguirement

already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
already satisfied:
alreadv satisfied:

sentence-transformers in Jusr/lecal/lib/python3.11/dist-packages (3.3.1)

transformers<5.8.8,>=4.41.8 in /usr/local/lib/python3.11/dist-packages (from sentence-transformers) (4.47.1)
tqdm in /fusr/local/lib/python2.11/dist-packages (from sentence-transformers) (4.87.1)

torch»>=1.11.8 in Jfusr/local/lib/python3.11/dist-packages (from sentence-transformers) (2.5.1+cul2l)
scikit-learn in fusr/local/lib/python3.11/dist-packages (from sentence-transformers) (1.6.8)

scipy im fusr/local/lib/python3.1l/dist-packages (from sentence-transformers) (1.13.1)
huggingface-hubs=0.28.8 in fusr/local/lib/python3.11/dist-packages (from sentence-transformers) (@.27.1)
Pillew in fusr/local/lib/pythan3.11/dist-packages (froem sentence-transformers) (11.1.8)

filelock in fusr/lecal/lib/python3.11/dist-packages (from huggingface-hub»=8.20.2-»sentence-transformers) (:
fsspec»=2823.5.9 in fusr/local/lib/pythen3.11/dist-packages (from huggingface-hub»=2.28.8-»sentence-transfor
packaging»=28.9 in /usr/local/lib/python3.ll/dist-packages (from huggingface-hub»=8.28.8-»sentence-transforn
pwvaml»>=5.1 in Jusr/local/lib/pvthon3.11/dist-packages (from hueginegface-hub»=@8.28.8->sentence-transformers’

Pucynok 1. YcranoBka 6ubiamnorex

Jlanee BBINIOJHAET UMIIOPT HEOOXOUMBIX MOJIYJIeH U OMOIHOTEK JIsl pabOTHhI
C CEMAaHTUYECKHUM aHAJIM30M TEKCTa U MAaTEeMAaTUYECKUMHU OlepanusiMu (puc.2).

W
32
CEK.

3arp

[2] from sentence_transformers import SentenceTransformer, util

import numpy as np

Pucynok 2. Umnopt 6ubimnorex

y3uM  mpenoOydenHyro  moxaenb  all-MiniLM-L6-v2,  kotopas
npeoOpa3yeT TeKCThl B BEKTOPHBIC MPEICTABICHHS. JTH BEKTOPHI 3aTEM MOXKHO
UCTIONIB30BATh JJIsl CEMaHTHUECKOTO aHAIN3a, MIOMCKA CXOJCTBA, ACAYIUTUKAIINA U
npyrux 3agad NLP (puc.3).

7 @ # 3arpyxaem npenobyuenyn mogens
cex model = SentenceTransformer('all-MinilM-L6-v2 ")

©

Jusr/local/1lib/python3.11/dist-packages/huggingface_hub/utils/_auth.py:94: UserWarning

The secret “HF_TOKEN™ does not exist in your Colab secrets.

To authenticate with the Hugging Face Hub, create a token in your settings tab (https://huggingface.co/settings/tokens), set it as secret in your Google Colab and restart your session.
You will be able to reuse this secret in all of your notebooks.

Please note that authentication is recommended but still optional to access public models or datasets.

warnings .warn(

modules json: 100% | ::o/3+o (00:00<00:00, 136kBis]
config_sentence_transformers json 100% || 11c/116 (00-00<00:00, 5 80kB/s]
README.md: 100% _ 10.7k/10.7k [00:00<00:00, 569kB/s]
sentence_bert_configjson: 100% | NN :: o520 [00:00<00:00, 3.42kBis]
configjson: 100% | ;2512 (00:00<00:00, 28.0kBis]

model safetensors: 100% | <o o'/ oM [00:01<00:00, 108MBis]
tokenizer_config json: 100% || ;o350 (00:00<0000, 9.15kB/s]
vocab.xt: 100% | 2:2i/232k (00:00<00:00, 1.68MB/s)

tokenizerjson: 100% | NN /co</+cc [00:00<00:00, 6.39MB/s]
special_tokens_map.json: 100% || 11212 (00:00<00:00, 271k8Is]
1_Pooling/config json: 100% || :/ico (00:00<00:00, 1.90kB/s]

Pucynox 3. 3anmyck npegoOyuyeHHON MoAenu

Hanumem kox, KOTOpBIN CO34A€T CIUCOK TEKCTOB, KOTOPBIM HCIOIB3YETCS
KaK BXOJHBIE JAHHBIC JUJII CEMAaHTHYECKOTO aHalu3a, ACAYIUIMKAIMW, IOUCKa
cxojctsa (puc.4).
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¥ [4] # Npumep cnucka TeKCTOB
cex texts = [
"The cat sits on the mat.",
"A cat is sitting on the mat.",
"I love programming in Python.",
"Python is my favorite programming language.",
"The dog barks loudly.",
“Cats are sitting on the mat."

Pucynok 4. Cniucok TeKCTOB

Jlanee mpeoOpa3dyemM TEKCThl B BEKTOPHBIC TMPEICTABICHUS W BBIYHCIAM
MaTpuIily KOCHHYCHOTO CXOJICTBa MEXIY BCEMU MapaMH TEKCTOB (puc.S).

“; [5] # Npeobpa3yem TekcTbl B BEKTOPHLIE NpeacTaBNeHnA

cex embeddings = model.encode(texts, convert_to_tensor=True)

"D’ [6] # BuudwncnAem maTpuuy KOCWHYCHOMO CXOACTBA

cex cosine_scores = util.cos_sim(embeddings, embeddings)

Pucynok 5. [IpeoOpazoBanus U BIUUCICHUS

Peanmu3yeM Jnenymummkanuioo TEKCTOB Ha OCHOBE HX CEMAHTHYECKOIO
cxoacta. [IpoBepum, SBISAIOTCS JM TEKCThl AyOJUMKAaTaMH, HCHOJb3Yys MaTpUILy
KOCHHYCHOT'O CXOZICTBA, U COXPAHSET TOJIbKO YHUKAIbHBIE TEKCTHI (pUC.6).

‘{ o # MNopor ana onpegeneHua aybnukatos

cex threshold = 0.8
# CNuUCOK ANA XpaHEeHWA YHWUKaNbHBIX TEKCTOB
unique_texts = []

# MpoxoauMm nNO BCEM TeKCTam U nposepsaem aAybnukaTsl
for i in range(len(texts)):
is duplicate = False
for j in range(i + 1, len(texts)):
if cosine_scores[i][j] > threshold:
is_duplicate = True
break
if not is_duplicate:
unique_texts.append(texts[i])

Pucynox 6. [IpoBepka n1y0onukaToB
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BriBonum pe3ynbraThl Ha 3KpaH (puc.7), JEMOHCTPUPYS OpPUTHMHAIIbHbBIC
TEKCTHI (J10 ASAYIUIMKAIIMN) U YHUKAIbHBIE TEKCTHI (TIOCIIE IS TyTUTUKALIIH ).

©

Pucynok 7. BeiBoa pe3ynbTatoB

PCBYJIBTaT IIOKA3bIBACT, 4YTO IIporpamMma YCIICOIHO YyAaJInjda TCKCThBI C
BBICOKUM CCMAHTHUYCCKHUM CXOACTBOM, OCTABHUB TOJIbKO YHUKAJIBHBIC TCKCTHI.
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