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Hana 3azanvna xapaxmepucmuxa memooie
i anzopummis asmomamuunozo pegpepysanns
mexcmy, makux Ak 0a3o06uil anzopumm, anzo-
pumm Freq, ma LRU-K
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Hana obwasn xapaxmepucmuxa memooos u
anzopummos agmomamuueckozo pedepuposa-
HUs mexcma, maxux xKax 0a3oeviii anzopumm,
aneopumm Freq u LRU-K
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This article represents general features of
methods and algorithms of automatic annotati-
on of the text, such as basic algorithm, Freq alg-
orithm and LRU-K
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1. Beenenne

WckyccTBo pedepupoBanus, UJIM COCTAaBJIEHUsS aH-
HOTAIM{, UM KPATKUX M3JIOKEHUH MaTepuasa, WHbIMU
CJI0BaMU, M3BJICUCHUsT HarboJiee BaKHbIX MK XapaKTep-
HBIX (PArMEHTOB U3 OZTHOTO UJIF MHOTUX UCTOYHUKOB NH-
bopmaiium, cTaso HEOTHEMIEMON YaCTHIO TTOBCEIHEBHO
skn3Hu. HoBOCTH, KOTOPBIE IIpe/iiaraeT HaM TeJieBhIeHHe,
— 9TO cyTh pedepaT MUPOBbBIX COOBITHI IHSI.

B Hacrosiiee BpemMs M3BECTHO MHOTO aJITOPUTMOB
aBTOMATUYECKOTO aHHOTUPOBAHUS WU (GOPMUPOBAHUS
KPaTKOTr0 COJlepKaHus JOKYMeHTOB, Haripumep MJI AH-
HoTatop, 3os0Toi Kaounk, TextAnalyst, cuctemsr IBM
Intelligent Text Miner, Oracle Context u Inxight Summ-
arizer (xommonent AUTIC AltaVista). Ix BoaMoxHOCTH
OrpaHUYeHbl BbIIEJEHNEM U BbIOOPOM OPUTHHAJIbBHBIX
(bparMeHTOB M3 UCXOAHOTO JOKYMEHTA ¥ COCJIMHEHUEM UX
B KOPOTKUI TEKCT.

IToaroTOBKA K€ KPATKOTO M3JIOKEHUS TIPEINOJaraeT
nepesayy OCHOBHOW MBICJAU TEKCTa, W He 00S3aTETbBHO
TeMU e caoBaMu. TeKcT, MOTYUEeHHDBIH TyTeM coelnHe-
HUS OTPBIBOYHBIX (hParMeHTOB, JIUIIEH TJIaJKOCTH, €ro
TPYIHO YUTATh.

[l poctukeHust Hanbosiee ONTUMAIBHOTO PE3YJib-
TaTa, HEOOXOAMMO COBMECTHTH HECKOJbKO aJTOPUTMOB
pedbepupoBanus. B nauuoii pabore HamMmu OYIAYT paccMo-
TPeHbl TpU ajropuTMa (GOPMUPOBAHUS KOHTEKCTHO-3a-
BUCHUMBIX AHHOTAIU.

2. UccaenoBanue CyneCTBYIOIUX CHCTEM
aBTOMaTHY€ECKOTro pedepupoBaHus

Ha mexxynapoiHoM pelHKe IIPe/ICTaBICHO MHOKECTBO
HPOTPAMMHBIX IPOAYKTOB, KOTOPbIE MO3BOJISAIOT CO3/la-
BaTb aBTOpedepaTsl 114 TEKCTOBBIX (haiisoB. OpHeHTHPO-
BaHbl OHU NPEUMYIIECTBEHHO /s (HaitioB, copepKRalinx
TEKCT Ha aHTJIUHCKOM s3biKe. [IpoyKThl 0TeuecTBEHHOTO
IT psiHKa CIIOCOOHBI COCTABJSITH aBTOpedepaTsl Ha pyc-
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CKOM $I3BIKE, BCJIEJICTBHE ITOTO OHU HarbO0JIee HHTEPECHbI
[T U3YYEHUsST U IaIbHeNTIero pa3BUTUS HCCIE0OBAHIH B
obmactu aBTopedepupoBanus. CymecTByOT TP Hanbo-
Jiee TIOMyJIsIpHbIe TTporpaMmbl aBTopedepuposanus: MJI
Annorarop, 3051010l Kiaounk, TextAnalyst.

IIporpamma MJI Aunoratop [1] cocTaBisieT CBA3HBIN
pedepar nokymenra. «Koapdunment cxxarugs pedepara
3azaérest mosb3osareseM. [Iporpamma moxkeT paboTarsb B
NIBYX pexkuMax: pedhepupoBaniie u BbijleJieHUE KJIIOUEBBIX
cJi0B. B pexkume ¢ ero conepskanue. B pexxume BblieeHU st
KJIFOYEBbIX CJIOB [TPOU3BOJAUTCS BBIOOPKA M3 TEKCTAa Hau-
6oJiee MHPOPMATUBHBIX CJIOB.

ITpoiuecc paboThl MporpaMMbl «30J0TON KAOUUK»> [2]
BBITJISIIUT CJeAytormuM o6pasoM: Ha CTaHAApPTHBIN BXOJ
MporpamMMe IMojaeTcst MPOU3BOJIbHBIN TEKCT HA PYCCKOM
s3bIKe, HA CTAHAAPTHOM BBIXO/E Iporpamma dhopMupyer
AHHOTALMIO JTAHHOTO TEKCTA U CIIUCOK PYyOPHUK, K KOTOPBIM
OTHOCUTCS JTAHHBIN TEKCT.

TextAnalyst [3] ucrosnb3yercs: B KauecTBe HHCTPYMEH-
Ta JIJIST aHAJIM3A COMEPKAHMS TEKCTOB, CMBICIIOBOTO TTOWC-
ka nndopmanuu, GOPMUPOBAHIST DTEKTPOHHBIX APXUBOB.

W3 paccMOTpPEHHBIX TPOTPAMMHBIX ITTPOAYKTOB, Ha
MAHHBIIT MOMEHT MOJKHO BBIIEJIUTH «30J0TOU KJIIOUHUK»
Kak HauMeHee THOKWIT 1 GYHKITMOHAJIBLHBIH HHCTPYMEHT
s 3ama4 aBropedepuposanusd. Peanmmsanuio aanHoii
IporpaMMbl OCHOBAHHOW Ha ajropurMe, paboTaroiiem
no npuHOuny Guiabrpanuu Ha 6ase Tesaypyca, TPYAHO
MOAMGUIIMPOBATD MMOJ] AMHAMUYECKY IO IOCTOSIHHO 106aB-
Jsronryocs 6a3y 3HaHUI.

TextAnalyst kak mporpaMMHBII TPOAYKT, OCHOBAH-
HBI HA aJrOPUTMAX CO3/aHUS CEMAHTUYECKUX CeTell,
IposiBJsieT THOKOCTH IpH pabore ¢ HazaMu 3HAHWI U aJl-
roputTMaMu (hOPMUPOBAHUS CMBICJIOBOTO TIOPTPETA.

Hawubosbiune nepcrnexkTuBbl B JTaHHOU 00J1aCTH BUISAT-
CsI B DA3BUTHH B3aUMOJIEHCTBUS 1 COBMEIEHUS aJITOPUT-
MOB (hOPMUPOBAHUS CEMAHTUUYECKUX CETEH M aJITOPUTMOB
[OMCKOBBIX MalluH B TiobasibHoi cetu Uurepuer. U
co3nanue Ha Ga3e COBMEI[EHHBIX AJITOPUTMOB HOBBIX,
OO0IIEOCTYMHBIX CEPBUCOB MHTENJIEKTYaJlbHOIO IOUC-



ka MHpopMalum, a Takxke cucteM aBTopedepupoBaHUS
60bIIUX 0OBEMOB TEKCTOBON MH(POPMAIIMH,

3. Onucanue METO0B aBTOMAaTHYECKOT0 pedeprupoBaHus

JInst OCTUIKEHUST XOPOIIEro pe3yJbrata HeoOXO0u-
MO COBMECTHUTH HECKOJIbKO aJITOPUTMOB aHHOTUPOBAHU S
TEeKCTa.

OnruMaibHBIM PellleHeM JaHHOI 3a1auu Mbl BbIOpa-
JII HECKOJIBKO aJTOPUTMOB, aHAJIN3 KOTOPBIX IPUBE/IEH
nmxke. Jto anroputmbl Freq, LRU-K u cemanTuueckmit
anasu3s [6].

Anroputm Freq [4], yuuTbeIBaeT 4acToTy CJIOB B OKHE
narnoit B 1000 cioB BOKpyr anasmsupyemoro ¢par-
MeHTa (TO ecTh (hparMeHT HAXOANJCS B cepeinHe OKHA).
Orb6upaercst 10 cJ0B, KOTOPbie BCTPEYANUCh B AaHHOM
dbparmenTe Hanbosee yacTo. s pacueToOB UCIOIB3YET-
cda caenyiomas popmysia (1) 1715 BeIUMCIEHNS Beca:

Wirq = Wb + Sum x (logyFk) )

riae Wb - Bec, BbIUMCJIEHHBIH 110 6230BOMY aJIFOPUTMY,
Fk - ckosbko pas cioBo BecTpeTuaach B okie B 1000 cJos,
BKJIIOYAIONNI (DparMeHT.

Takum 06pazoM, HauGOJIBIIUI BeC oAy YaioT Te dhpar-
MEHTBI, KOTOPbIE KDOME TOT0, YTO COMep:KaT HauboJbliee
YHCJIO CJIOB 3alpoca, HO U OoJibliee KOJTMYECTBO CJIOB
YaCTO BCTPEUAIONINXCS B IOKYMEHTE.

[Ipu crarucTudeckoii 06paboTKe TOKYMEHTA B Kauye-
CTBe METPUKHU 3HAYUMOCTH TEPMUHA OOBITHO UCIIOJIb3Y-
eTcst yactora ero Berpedaemoctu. [lo HaleMy MHeHUIO,
NAHHONH METPHKE CBOWCTBEHEH psJ HelOCTaTKOB. Bo-
MepBbIX, YacTOTa He HeceT nHGOPMAINU O paclpeeie-
HUU CJIOBA B IOKYMEHTE — PAacIpe/leJIeHO JIK OHO PABHO-
MEPHO TI0 BCEMY JIOKYMEHTY MJU TOJbKO B HEKOTOPHIX
(bparmMenTax, BO-BTOPBIX, BBIYUCJIEHUE YACTOT /71 (hpar-
MEHTOB JOKYMEHTOB MOKeT TpebGoBaTh OTHOCHUTEJNBHO
MHOTO PECypCOB.

B mociennee Bpems ompesiesieHHYIO MOMYJISIPHOCTD
npuobpesnu 6oJiee CIOKHBIE CTATUCTUYECKHE MOJEJIH,
00BIYHO OCHOBaHHbie Ha MapkoBckux tensx. OnHako
9TU MOJIEJTH IOCTATOYHO CIOKHBI 1 IMEIOT elife 6oJiee BbI-
COKYIO BBIUMCJIUTEJNBHY IO cJ10KHOCTb. Asiroputm LRU-K
[5], aBasteTcss BapmaHTOM aJITOPUTMa <IOCJTCAHUN He-
NABHO UCIOJb30BAHHBII». Mbl MCXONUIN U3 U3BECTHOTO
B IICUXOJIOT MY TIPEAIOJNOKEHUS, YTO YeJIOBEK B ObICTPOM
HaMSTH COXPAaHsIET TOJBKO OTHOCUTEIHHO MaJjioe KOJIU-
4eCcTBO 00BEKTOB, IO3TOMY aJITOPUTMBbI KJIacca «II0CJIe/-
HUI CTIOJIb3yeMBblil» JTOJKHBI TOKA3bIBATH XOPOIIHE pe-
3yJIbTATHI.

Hawm He M3BeCTHO YIOMUHAHUI B INTEPATYPE UCTIOb-
30BaHUsI MOMOGHBIX AJTOPUTMOB JIJISi aHAJIU3a TEKCTA.
AJITOPUTM JIeJaeT cienyoliee:

1) npm MHUTIMANN3AINY CO3/1aeTCs 3 CTPYKTYPBI aH-
HBIX: MACCHUBBI CJIOB M 2 MaCCUBA C YKa3aTeJsIMU Ha CJIOBa
(arrayl u array2) u giauHamu k;

2) 715t KasKI0ro cJIoBa 1pu 06paboTKe TOKYMEHTA IPO-
M3BOJIUTCS CJENYIONINe IeHCTBUS:

a) MOWCK B MACCUBE CJIOB.

1. Ecan ¢s10BO He Hail/leHO, TO CCBIJIKA Ha HEro IoMe-
maeTrcs B MaccuB arrayl B MepBYIO TO3UINIO, OCTAJIbHBIE
MO3UTINU B MACCUBE CABUTAIOTCS, CAMOE TTOCTe[HEee CIOBO
yaajsiercs us arrayl u u3 MaccuBa cJIOB.

2. Ecnu cioBo HalifleHO M BcTpedaeTcs B arrayl, To
OHO M3 HEro yAaJseTcs W MePeHOCHTCS Ha MepBYIO T0-
3unuio B array2. IIpu aTom, eciim array2 moJHOCTBIO 3a-
IIOJTHEH, TO TOCJIeHee CJI0BO U3 HETO TaK JKe yAaJsIeTcs,
KaK M B IIEPBOM CJIyyae.

3. Ecan coBo HalifleHO U y’Ke ecThb B array2, TO OHO
MIPOCTO MepeMelnIaeTcs Ha MePBYIO MO3UIHIO.

JIerko MOKHO 110Ka3aTh, 4TO ecJjik Obl CJIOBA B TEKCTE
UMeJIM PaBHYIO BEPOSITHOCTH TMOSIBJICHUs, TO mocje 06-
paboTKu (hparMeHTa TEKCTa, COAEPKAIIETO CJIOB HAMHO-
ro Goupiie k, comepskuMoe MaccmBa array2 COBIIaaJio
661 ¢ k Haubosee yacTo BCTpeTUBINMXCS CJIOB. To ecTb
JNIAHHBII aJTOPUTM MOXKHO PAacCMaTpUBaTh KaK OJUH U3
BAPHMAHTOB OLEHKH JIOKAJbHOW 9aCTOTHl TEPMUHOB, PU
MPENOJOKEHUT PAaBHOMEPHOTO pacIpejieieHus CJOB.
OpnHaxo, mpeasaraeMblil aJropuT™M, KpoMe 3TOTO, T0JI-
JKEH BBIJIEJISATH CJIOBA, KOTOPbIe UMEIOT HE TOJbKO BBICO-
KYIO 9aCTOTY, HO 1 PABHOMEPHO pacipejiesieHHble BOTH3N
BBIOWPaeMoro parMeHTa.

AJITOpUTM YIIPOIIEHHO IIpejicTaBJieH Ha puc. 1.

+ OO NkEa B

maccHe arrayl

+ COoi K3 B
Cnoeo ecTb &
MBCCHE 3rray 2

arrayl?

- COBMHES W3 MaCCHED

arrayl, + comnks earmy2

Puc. 1. Anroputm pabotbl LRU-k

Boruucaenne Beca dparmenTa Ipou3BOLUTCS TaKKe
Kak u jijis1 aaropurMa Freq, HO BMeCTO CyMMbI 110 Hau6o-
Jiee 4aCTO BCTPEYAIOI[UMCS CJI0OBAM, K BECy, BEIUMCJIECHHO-
My 10 6230BOMY aJITOPUTMY, IIPUOABJIISIETCST KOJIMYECTBO
CJIOB M3 MacCHBa array2, BCTPETUBIIMXCS B aHAJIU3HUPYe-
MOM (dparmenrTe.

[lnst aBropedepupoBanusi HEOOXOAUMO OIPEAETSATH
CEMAHTUYECKYTO0 BJIU30CTD MEKY MPEATOKEHUSIMHI TeK-
cra[7].

AJITOPUTM CEMAaHTHUYECKOTO aHAJM3a MOKET PEIIUTh
aTy 3aja4y. HazoBeM aToT MeTO/ ceMaHTHYeCKO MaTpu-
1ein.

Kaxmomy npeynoskeHunio TeKcTa COOTBETCTBYET OIIpe-
JleJIeHHAsl ceMaHTUYecKast Mepa, 3TO 4acToTa BXOXK/IECHUS
cJI0Ba B Hepapxuio kjaccudurkatopa yMHOXEHHas Ha
raybuny mepapxuu. [loroM HEOOXOAMMO OIPENETUTH Ce-
MaHTHYECKYIO CBSI3HOCTDb Iap IIPeJJIOKEHUil TeKcTa II0

dopmye (2):

Scoup = Mcom — Msent (2),



rie Mcom - coBoKyIlHas Mepa /ABYX HPeAoXKeHUH,
Msent - Mepa kaxoro npeioxenus. [Toaydaem nabopbl
CEMAaHTUYECKOW CBSA3HOCTU TPEAJIOKEHUH, 13 KOTOPBIX
norom GhopMupPyeM MaTpuIly. B ¢Bsisu ¢ 0COGEHHOCTHIO
aJIrOpUTMa, MAaTPUIlAa CUMMETPUYHA, HA IJIABHOM JMaro-
HaJI} 110JIy4aeM HyJId, TaK KaK CBA3HOCTD IIPEeAI0KCHU A
¢ caMuM cO60l B JAHHBI MOMEHT He HY’KHa [P aHAJH-
3€. DJIEMEHTBI MaTPUIbl BBICTPAUBAIOTCS 110 MPUHIIUITY
TOTO, YTO Mapa MPEATOKEHUN ¢ HabObIIel CBAZHOCTHIO
— 9TO NepBas 4acTh 2JeMeHTOB anHoTanuu. Cueayiomnas
napa HpeAJIOKEHUI IpoBepseTcsa Ha CEMAaHTUYECKYIO
CBSI3HOCTH C IPYIIIAME, KOTOPbIE UMEIOT OOJBIIYIO CBSI3-
HOCTb, 1 00ABJISAIOTCS K TOU UJIM MHO IPYIIIE, CBA3HOCTH
¢ KOTOpoi HauboJsbias, 1160 06pa3yioT He3aBUCHMY IO
rpyIIy, ecJu CBA3HOCTb OoTcyTcTByeT. Kak pesyibrar
MoJIy4aeTcs HEeCKOJIbKO (parMeHTOB ¢ CeMaHTUYECKOM
CBSA3HOCTBIO. B 11es10M asiroputm pedeprupoBaHus TAKOB:

1) mopdonoruueckuit anains;

3) ycTpaneHue OMOHUMUM CJIOB B IIPE/JIOKEHUH;

4) nocTpoeHue ceMaHTUYECKOH MaTPUILb;

5) BBIIEJIEHIE CEMAHTUYECKH CBSIBHBIX TPYIIIT HMpej-
JIOJKeHUH.

ITOT aJTOPUTM, IIPU PeaJu3al Ui CMOXKeT I0Ib30Ba-
TEJIIO BBINTOJNHATH Takue GyHKIMU KaK 3a/laHue CTerneHb
CXKATUS, ITOPOT CEMAHTUYECKON CBA3HOCTH, KOJUYECTBO
rpynn pedepaToB 0JJHOTO TEKCTa.

4. BoiBOj

YyeT npu hopMUpOBAHNY AHHOTAIUH KPOME CJIOB 3a-
poca IPyTux CJOB JOKYMEHTA M03BOJIsIEeT 3HAUMTETHHO
YBEJNUUTD Ka4ecTBO (POPMUPOBAHUST AHHOTAIININ C TOUKU
3penust noab3oBaress, a aiaroputm LRU-K mossomnser
OIICHMBATDh Ba)KHOCTD CJIOB HE XYJKe, UeM IIPU HCIIOJb30-
BAHUU KJIACCHYECKOTO MOJX0/[a, OCHOBAHHOTO HA YaCTOTE
CJIOB, [IPY 3TOM MMeEEeT 3HAUUTEJNbHO GoJjiee BBICOKOE Obl-
cTpojelicTBHeE.

llobaBiieHrue CeMaHTUYECKOTO aHAJIU3a PEIIUT IIPO-
6JieMy CBSIBHOCTH TEKCTa U IPAHUIIBI [IEPEXO0/Ia.

Takum 06pa3oM, COBMeIIEHNE HECKOJIBKIX aJTOPHUT-
MOB IT03BOJIUT YJIYYIIUTh KAa4eCTBO pepupoOBaHU, BEIb
Ka’XIBIil M3 HUX pelraeT Ompe/leJieHHYIO 3a7ady, Xapak-
TEPHYIO TOJBKO 9TOMY aJITOPUTMY.
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