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AHHOMayusa

MpepacTaBneH HOBbIM TOYHbIN anroputm MCE 1M3B/ie4eHNA OCHOBHOTO COAEPKMN-
MOTO C HOBOCTHbIX Beb-caiToB. MpeanorKeHHbIN aIfOPUTM MCNONb3YeT aHANN3 CTPYK-
Typbl 06beKTHOM moaenn gokymeHTta (DOM) M MeTpMKM NAOTHOCTM KOHTEHTa AnA
NAeHTUPUKaALMKN N n3BNeYeHNA MHPOPMALMOHHOrO Aapa Beb-cTpaHuubl. PeannsoBaH-
HbIM Noaxon ob6beaMHAET TPU KAtoYeBble 0COOEHHOCTU: MAKCMMaIbHOE KOIMYECTBO
NPAMbIX OYEPHUX 3/IEMEHTOB C TEKCTOM, MAaKCMMAa/IbHOE TEKCTOBOE coaepkumoe be3
O0YEPHUX INIEMEHTOB, COAEPXKALLUNX TEKCT, M BAMKaNLWee pPacnoNoXKeHNe K cpegHen
rnybuHe y3na. AIroputm NnpoaeMOHCTPUPOBAN IyYLLYH NPON3BOAMUTENBHOCTb MO CPaB-
HEHMIO C CYLLECTBYIOLLMMMN PELLEHMAMM, TAaKUMM KaK Boilerpipe n Readability, gocturas
99.96% T04HOCTU, 99.69% NoAHOTbI 1 99.80% F1-mepbl HA MICNONBL30BAHHOM KOMMJIEKC-
HOM Habope gaHHbIx 3 500 pa3sHoobpa3Hbix Be6-CTpaHUL,. A3bIKOBO-HE3AaBUCHMMbIM
AN3alH aenaet aaroputm ocobeHHo apPeKTUBHbIM ANA U3BIEYEHUA MY/IbTUA3BIYHOTO

KOHTEHTA, BK/IIOYAA A3bIKW CO C/I0XKHOM CTPYKTYPOM, TaKMe, Hanpumep, Kak apabCcKui.

Kniouesbie cnosa: NLP, u3sneyeHue OGHHbIX, A3bIKOBO-HE3ABUCUMbIU as120-
pumm, RAG (Retrieval-Augmented Generation).

BeepeHue

CoBpemeHHble BebO-CTpaHMLbl coaepaT obuane pasHoobpasHon MHopMauum
[1], rAe OCHOBHOWM TEKCT OKPY*KEH LLUYMOBbLIMWU 31EMEHTAMU — MEHIO, PEKNAMOIA, LWan-
Kamu, noasanamu [2]. 3agaya BblaeneHmns MHPOPMaLMOHHOro sapa CBOAMTCA K oTae-
JIEHMIO Tena CTaTbM OT HE3HAYMMbIX KOMNOHEHTOB [3], Kak NoKa3aHo Ha puc. 1. Otae-
NeHne MHPOPMaALMOHHOIO A4pa OT WABNAOHHbIX 31EMEHTOB NPeACTaBASET CEPbE3HYI0
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npobnemy [4], ocobeHHO KpUTUYHYIO Ana dyHKUuM browsing (nouck B Bebe) B npusio-
YKEHMAX C UCNONIb30BaHNEM KaKon-Tnbo 6onbloi asbikoBon moaenu LLM (ChatGPT,
Perplexity, DeepSeek) [5, 6].

= mtravel Destinations  Food & Drink  News Stay Video
ha o * E

past half a century.

Watch Listen LveTv Q [signin

(CNN) — “I am not famous — my camera is very famous. This camera.”

Ramesh Shukla pulls out a Rollelcord camera, a birthday gift from his father 70 years ago.
It's the same camera he left India with in 1965; the same one that has snapped photos of
sheikhs and political leaders; the same one that captured the formation of a nation.

Now 85, Shukla has toid and retoid his life story so many times that the details are hard to
pin down, mythologized into a series of essential moments that tell the tale of a plucky
adventurer setting sail in search of fortune and opportunity.

As he talls it, the then-26-year-old photographer boarded a
ship from Bombay (now Mumbai), to the Truclal States —
now the United Arab Emirates (UAE), but at that time, a
collection of independent Sheikhdoms along the eastern
coast of the Arabian Peninsula. He arrived at the port in
Sharjah with just a dollar in his pocket and a few rolls of
film, and hitched a ride on a donkey cart, then a motorbike,
to Dubai: not the glittering metropolis it is today, but a dusty
fishing village with no roads, surrounded by huge, open
expanses of desert.

“In my house there was no water, no electricity. It was very
moved to Dubai in 1965, difficult,” says Shukla. It didn’t stop him from getting out
Courtesy of Four Seascr and documenting the fisherfolk, pearl divers and camel
tamesh Gallery drivers living in the small coastal settiement.

Photographer Ramesh Shukia

But change was on the horizon. The Trucial States, while
not a coleny, were part of a “British protectorate” that was soon to end, and oil had only
been discoverad in the Arabian Gulf a few years earlier, with the first exports beginning to
create wealth for the small Emirati population. And at that time, there were very few people
in the region with the skill, technical knowledge and equipment to produce the quality of
photography that Shukla could.

His big break came when he attended a camel race In Sharjah In 1968. The shelkhs from
the various emirates were in attendance that day, and Shukla snapped a photo of the
group sitting along the side of the track.
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Puc. 1. Mpumep obHapyKeHna HPOpMaLIMOHHOIO AApa B HOBOCTHOM cTaTbe (0bBe-
[EeHO KPacHbIM)

Cuctembl RAG (reHepauuu ¢ noaKnto4YeHNEM NOUCKa/U3BAeYEeHUA) CHavana co-
6MpPaloT TEKCT CO CTPAHUL, a 3aTEM NepeaatoT ero A3bIKOBOM MoAenu, YTobbl OHa Aa-
Bana 6osee ToyHble oTBeTbl. OaHaKo LLM-cepBucbl He ABAAIOTCA AelleBbIMU: UX BU3-
Hec-MmoAe/ib OCHOBAHA Ha OnaaTe TOKEHOB, @ TOYHOCTb U3BNEYEHUA BAUSET Ha CTOU-
MocTb. MonynapHble BUBAMOTEKM ANA U3BNEYEeHUs TeKcTa ¢ Beb-cTpaHuy, (Boilerpipe,
Readability, Trafilatura) HepeaKko 3axBaTbiBalOT NMOCTOPOHHME 31EMEHTbI, YTO NPUBO-
AWT K pOCTy 06bema AaHHbIX M YBENMYEHUIO 3aTpaT.
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Hactoawan pabota npeanaraeT aaroputm, onpegenarowmii MHGOpMaLMoHHOe
A4,P0 BEO-CTPaHMLBI U MCcMoNb3yowmii cesaszm B8 DOM, aBpucTMYECKME MeTOAbI U aHANU3

MNOTHOCTU TEKCTA C GUNbTPALMEN HEHYXKHbBIX 3/1€MEHTOB.
ONMUCAHUE AITOPUTMA

ANroputm pelwaeT 3agayvyy MAEHTUOUKALMKM 31emMeHTa B Beb-f0KymeHTe
C HAMBONbLIMM KONIMYECTBOM A0YEPHUX SNEMEHTOB U C/I0B. ITa NAEA OCHOBAHA Ha 1-
noTese, YTO UMEHHO TaKUEe IN1EMEHTbI C/YXKAT OCHOBHbIMW KOHTEMHEPAMM 3HAYMMOTO
TEKCTa ANA aHaNu3a, Pe3toMUPOBAHUA UAWN YAYYLLEHUA KOHTeHTa. [nAa npoBepKn U
NPaKTUYECKOM peanin3aumm rmnoTtesbl Oblna NCNOb30BaHA TUMUYHAA CTPYKTYpaA CaM-
TOB CTaTel 1 610roB., rae oCHOBHOM 610K 06bIYHO BKIOYAET HECKO/IbKO A0YEPHUX 3/1€e-
MeHTOoB “<div>" nnmn “<p>” c Tekctom. Hanpmumep, coBpemeHHble CMS ¢ BU3yasibHbIMMK
penaktTopamu reHepupytoT HTML, cneaytowmin gaHHOM CcTpyKType (puc. 2).

html

0
head #ext bady
0 0
#oxt title #text #text header #ext nay #ext main #ext footer #text
o 0 o 0 0
#text #ext bl #ext #ext ul Hext #ext article #ext aside #ext dext p o #text
0 0 00 C 0
#text dtext I #text i #text T #text #text bl #text po #text p #text p Hext dtext Bl #text p #ext ul- #text #text
00000000 0000 00 ¢
1 a ] #text #eat dtext #text ot #ext dext B #text o #text
o 00 000 o0
#oxt #ext Hoxt i ]
o 00 o0

Hext #Hext

Puc. 2. MaKcMmanbHOe Kon4ecTso NnpAMbIX OYEPHUX SIN1EMEHTOB C TEKCTOM

Myctb N —mHOXecTBO Bcex Y3108 B gepese DOM. [na Kaxaoro y3na neN onpe-

Aenum cneaytoume BenmymHbl (1-3):
C(n) = KoNn4yecTBO NPAMbIX LOYEPHUX S1EMEHTOB Yy3/1a N, (1)

T(n) = obwana ANrMHa TEKCTa NPAMbIX AOYEPHUX SN1EMEHTOB y3Aa N. (2)

933



Russian Digital Libraries Journal. 2025. V. 28. No. 1

Mbl CTPEMUMCA HAUTU Y3/ Ny ., KOTOPbIN MaKCMMU3NpyeT KombuHauuto C(n) n T(n):

Npax = arg MaX,ey (C(n): T(Tl)). (3)

Ewe oaHOM XapaKTepHOMW 0COBEHHOCTbIO MHPOPMALMOHHOIO Aapa ABAAETcA
Ha/inyme 3HaYUTEeNbHOIo 06 BbeMa TEKCTA B y3n1e H6e3 TEKCTOBbIX A0YEPHUX 3/1EMEHTOB.
Opyrumu cnoBamm, anemeHT html “div” ¢ KpynHbIm TeKCTOBbIM 6/10KOM paccmaTpuBa-
eTcA Kak 6osiee BEpPOATHbIA KaHAMAAT HAa OCHOBHOM KOHTeHT. PopmanbHO AN y3na
NnEN o0603HauMm yepes L(n) annHy Tekcra y3na. Myctb H(n) — dyHKUMA, npuHUMatO-
LWasA 3Ha4YeHne 1, ecnmn y y3na ectb fOo4epPHME 31EMEHTbI C TEKCTOM, 1 O — B NPOTUBHOM
cnyyae. Mbl nwem ysen n, .y, Makcumusupytowmi L(n) npn ycnosumn oTcyTcTBuA 40-
YEePHUX TEKCTOBbIX 31eMeHTOoB (4).

Nmax = arg maxpey (L(n) (1-H(n))). (4)

MocnepHAs BbiIABNEHHAsA HAMM 0COBEHHOCTb CBA3aHa C PacnonoXKeHMeM y3na Ha
rnybuHe, 6an3Kkom K cpegHen no aepesy DOM. OHa ocHOBaHa Ha HabaAeHWUU, YTO
rnybmHa HTML-cTpyKTypbl OTpa*KaeT NoNOXKEeHWEe 3N1eMeHTa Ha CTPaHULE: CAULLIKOM
NOBEPXHOCTHbIE Yy3/1bl 0ObIYHO CoAepKaT HABUTALMIO UK CNyKebHble B10KM, a Ypes-
MepHo rnyboKkne — BTopocTeneHHble 31emeHTbl. MycTb D(n) o6o3HavaeT rnybuHy y3na
n 8 DOM (kopHeBo#t y3en numeet rnybuHy 0). CpegHioto rnybuHy M onpegenmm Kak (5).

M =|N|/2, (5)
rae |N| — obuiee KONMYECTBO y3108. ONpeaenum y3en Nggsest C FYBUHON, BAnKali-
wen K M:

Nelosest = argmingey|D(n) — M. (6)
NToroBbIli Habop y3/710B OCHOBHOIO COAEPMKMMOro S (7) nonyyaetca obbeamHe-
HUEM Y3108, UAEHTUPULMPOBAHHBIX TPEMA OCOBEHHOCTAMM:

S = {nmax—children»nmax—text» nclosest—middle}- (7)

[Ona onpegeneHns NepBUYHOIO y3/1a OCHOBHOIO COAEPKMUMOTO UCNONb3YyeEM FEOMETPU-
4YeCKMM NoAX0A, OCHOBAHHbIM Ha BEKTOPax NPU3HaKoB. Kaxabin y3en npeacTtaBuUM Kak
3D-BeKTOp [KONMYECTBO A0OYEPHUX 3/IEMEHTOB, KO/IMYECTBO C/10B, rybuHa]. LleHTpoung,

C MHOeCTBa M 3-MepHbIX BEKTOPOB X; = [X;1, Xi2, Xi3] 3a43AMM TaK (8).
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1 m
¢ = (E) in aaj=1,2,3.

i=1

[Ns Kaxaon KOMNOHEHTbI ¢ LeHTpouaa umeem (9)

m

1
C = (;)inj,/:wﬂj = 1,2,3,

i=1

(8)

)

roe x;=[Konnyectso gouyepHUX 3n1eMeHTOB C TeKCTOM i, Koanyectso cnos i, FnybuHa il.

[na n3mepeHuna 6AM30CTU UCNOb3YeM MaHXITTEHCKOe paccToaHme (10)
d(a,b) = |a; — by| + |ay; — by| + |lag — bsl.

KCNEPUMEHTAJIbHAA OLEHKA

(10)

Anropntm MCE 6bin BannamMpoBaH Ha penpe3eHTaTUBHOW BblbOpKe BeO-A0KY-

meHTOoB [7, 13] paamepom 500 gokymeHTOB (ypoBeHb goBepua 95%, npeaen owmnbKu

5%). BblNla TaKKe MCNob30BaHa CTPATUOULMPOBAHHAA C/Iy4aMHaAA TEXHUKA BbIBOPKMK

Nno A3blKY, TUMNY COOAEPHKMMOIO U CTOKHOCTUN MAKETA. OueHKa nposognnacb C UCNOJb-

30BaHMEM CTaHAOAPTHbIX METPUK: TOYHOCTb, NMOJIHOTA, Fl—Mepa M accuracy. CpaBHVI-

TeNbHbIM aHann3 c anroputmamm Boilerpipe [8] n Readability [9] nokasan npeBocxoas-

wyto npounssoautenbHocTb MCE no Bcem meTpukam (T1abn. 1). Pe3ynbTaTbl CpaBHEHUA

0606ueHbl M NpeacTaBaeHbl B TabA. 1.

Tabn. 1. MeTpukn knaccuduKkaumm (ocHoBHOM AaTaceT)

Words Words Words Words

Count Count Count Count TP-C FP-C FN-C  TP-R FN-R
Text MCE Readability Boilerpipe

232 232 247 131 232 0 0 232 0
220 220 239 257 220 0 0 220 0
208 208 187 199 208 0 0 208 21
432 434 404 437 434 2 0 434 30
425 425 442 341 425 0 0 425 0

68

220 220 152 172 220 0 0 220
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B Tabn. 2-4 npmuBeaeHbl NosyYeHHble 3HaYeHUA meTpuKk Precision, Recall, F1-
score un Accuracy cooTBeTcTBeHHO ana metogos MCE, Readability, Boilerpipe.

Tabn. 2. MeTpuku Knaccudpukaumm ana metoga MCE

Original Text  Precision Recall Fl-score Accuracy
232 1 1 1 1
220 1 1 1 1
208 1 1 1 1
432 0.995 1 0.998 0.995
425 0.962 1 0.981 0.962
220 0.764 0.866 0.764 0.764

Tabn. 3. MeTpukn knaccudukaumm ans metoga Readability

Original Text Precision Recall F1-score Accuracy
232 0.939 1 0.969 0.939
220 0.920 1 0.959 0.920
208 0.908 1 0.951 0.908
432 0.935 1 0.967 0.935
425 0.962 1 0.980 0.962
220 0.782 0.878 0.782 0.782

Tabn. 4. MeTpukn knaccudukaumm ans metoaa Boilerpipe

Original Text  Precision Recall F1-score Accuracy
232 0.565 0.722 0.565 0.565
220 0.874 0.933 0.874 0.874
208 1 0.957 0.978 1
432 0.988 1 0.994 0.988
425 1 0.802 0.890 1
220 1 0.782 0.878 1
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Tabn. 5 o6obLaeT ycpeagHEHHbIE MO MHOXECTBY 3aMyCKOB METPUKU NPON3BOAM-
TenbHocTu (Precision, Recall, F1-Score, Accuracy) Tpex anropuTMmoB KnaccudpuKkaumm:
MCE, Readability n Boilerpipe n gaet oueHKy 3pPEeKTUBHOCTM KaxKA0ro aAroputma.

Tabn. 5. MeTp1KU NPOM3BOANTENILHOCTU KNaccuPpuKaumm ansa AataceTa

Metric MCE Readability Boilerpipe
Precision 0.9996% 0.9236% 0.9425%
Recall 0.9969% 0.9419% 0.8919%
F1-Score 0.9980% 0.9183% 0.8997%
Accuracy 0.9965% 0.8654% 0.8343%

[lononHuTeNbHas oueHKa Ha Habope aaHHbIX Webz.io [11], KOoTopbI NpeacTas-
naet cobon penosmtTopui Nyb6NYHBIX HOBOCTHbIX CTaTelr C exXeHeaeNbHbIMU Bblnyc-
KaMKW TeMaTUYEeCKUX AaTaceTos, cogeprkawmx okono 1000 HOBOCTHbIX cTaTen ¢ bora-
TON meTanHpopmaumen, noaTeepanna 3pPeKTMBHOCTb BCEX a/ITOPUTMOB, NMEPENKUC-
JIEHHbIX BbIlE, HA Pa3/IMYHbIX TUMAX KOHTEHTa (cm. Tabn. 6).

Tabn. 6. MeTpuKM NPOMU3BOAUTENBHOCTU Knaccudmkaumm ana gataceta Webz.io

Metric MCE Readability Boilerpipe
Precision 0.9615% 0.9136% 0.9225%
Recall 0.9597% 0.9219% 0.8819%
F1-Score 0.9468% 0.9133% 0.8897%
Accuracy 0.9212% 0.8554% 0.8143%

Kak Bugum, anroputm MCE coxpaHseT nngepctso ¢ Precision (96.15%), Recall
(95.97%) n F1-Score (94.68%), xoTAa 3TKU 3HAYEHUS NPUMEPHO Ha 3—4 NPOUEHTHbIX
MYHKTA HUXKe, YemM ero npou3BOAUTE/NIbHOCTb HAa OCHOBHOM paTtaceTe. ANrOPUTMbI
Readability v Boilerpipe BHOBb AEMOHCTPUPYIOT cCONOCTaBUMble, HO Bonee cnabble pe-
3y/bTaTbl. [lpumedyaTenbHO, YTO BCE TPU aNroOpPUTMa AEMOHCTPUPYIOT CHUNKEHUEe
Accuracy Ha 2-5% Ha aTom AaTtaceTe, YTO NO3BOSAET NPEANONOKUTb Hannume bonee

CNOXKHbIX Cy4yaeB KnaccuduKkaumm B KoHTeHTe Webz.io.
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AHanu3 owmnbOK BbIABWUA /IOXKHbIE NOJIOKUTENbHbIE pe3ynbTaTbl (HENpPaBUAbHAA
KnaccmdpuKauma peknamHbix 610KOB, HABUTALMOHHbIX MEHIO, KOMMEHTAapPMEB) U NOXK-
Hble OTpULATENbHbIE Pe3y/bTaTbl (MPONYCK KOHTEHTA M3-3a HECTaHAAPTHOM CTPYKTYpbI
HTML, AMHaMNYeCKOoro KOHTEHTA, C/IOXKHbIX MaKeToB). 3bIKOBOM aHa/IM3 NOKa3a/l Bbl-
COKY0 NPOM3BOAMTENBbHOCTb Ha NAaTUHCKKUX A3bIKaxX (> 95%), conocTaBMMYO Ha KMpUN-
JINYECKMX A3blKax, N 0cobyto 3dPeKTUBHOCTb Ha apabckom s3bike (94.2%). Anroputm
peanu3oBaH B pacwupeHnn Chrome Elkateb[12] n passepHyT B npomn3BoacTBE Ha
https://gptafser.com, rae creHepuposan JSON-LD ans 90000 cTpaHuL, 3a 12 MUH, yay4-
LMB MHAOEKCALUMIO U YBENINYMB TPAPUK.

3AKNTHOYEHUE

MpepnoxxeHHbi anroputm MCE npogemoHCTpMpoBan NpeBoCcxoACcTBO Hag, Cy-
LLLEeCTBYOLWMMMN peLleHNAMM C NOKaA3aTENAMMU TOYHOCTU 96.15% 1 noaHOTbI 95.97% npu
OopraHmsaumm Nnomncka. Knrouesbimm npemmyiectsamu anroputma MCE asnarotca a3bl-
KOBas HE3aBUCMMOCTb, BbICOKAs TOYHOCTb, Bbl4MCINTEIbHAA 3PPEKTUBHOCTb M OTKPbI-
TbIM ucxoaHbln Kog. MCE npesocxogut Readability Ha 4.79% v Boilerpipe Ha 3.90% no
TOYHOCTU, COOTBETCTBEHHO Ha 3.78% 1 7.78% no nonHoTte. OrpaHNYeHnA BKAOYAIOT 3a-
TPYAHEHMNA C ANHAMMYECKMM KOHTEHTOM JavaScript, CHMXKeHMe TOYHOCTU Ha HeCTaH-
OAPTHbIX MaKeTax M ONTUMKU3ALLUIO TOIbKO ANA TEKCTOBOIO KOHTEHTA.

MCE HaxoguT npumeHeHune B cuctemax RAG, arperaum HOBOCTHOIO KOHTEHTa U
MOB6MIbHOM ONTUMM3aLMK. TeXHMYECKAA peannsaunsa obecnedmBaeT NPONYCKHYHO Cro-
cobHocTb A0 1000 cTpaHuL, B MUHYTY U Mcnosib3oBaHMe namaTtn 50—-100 Mb ans tunuy-
HOW Beb-CTpaHULpbI.
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Abstract

A new precise MCE algorithm for extracting the main content from news web-
sites is presented. The proposed algorithm uses analysis of the Document Object
Model (DOM) structure and content density metrics to identify and extract the infor-
mational core of a web page. The implemented approach combines three key features:
the maximum number of direct child elements containing text, the maximum textual
content without child elements containing text, and the closest position to the average
node depth. The algorithm demonstrated superior performance compared to existing
solutions such as Boilerpipe and Readability, achieving 99.96% precision, 99.69% recall,
and 99.80% F1-score on a comprehensive dataset of 500 diverse web pages. Its lan-
guage-independent design makes the algorithm particularly effective for extracting
multilingual content, including languages with complex structures such as Arabic.

Keywords: NLP, Data Extraction, Language-Independent Algorithm, RAG (Re-
trieval-Augmented Generation).
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