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B pabote paccMarpuBaercs 3amada HpeoOpa3oOBaHMsS ECTECTBCHHO S3BIKOBOIO TeKcTa B m300paxkeHue. [laercs
tHnonoruss coBpeMeHHBIX TTP-cucrem. OmumcaHbl 3Tanmbl CHHTE3a TpadUUecKuX H300paKCHWH MO TEeKCTaM Ha
€CTECTBEHHOM S3bIKe B pa3pabaTpiBacMoil cucteme. DopMymupyroTcs OCOOCHHOCTH S3bIKa aJTOPHUTMHYECKOTO
omcanns Tpadukn GRASP, oOmamaromero MOBBIIIEHHBIM YPOBHEM TIPEICTAaBICHUS TpapuuecKuXx OOBEKTOB,
BO3MOYKHOCTBIO B3aMMOAEMCTBHUSI C NPHUKIAJHOM OHTOJOTMEN U pacmupsemMoctblo. IlpuBomarcs pe3yapTarhbl
SKCHEPUMEHTOB M0 KOHCTPYHPOBAHUIO OOBEKTOB U IO CO3NAHHIO rPpa)MIeCKIX KOMITO3UIIHHA

KiroueBble cioBa: JIMHTBUCTHMYECKHI aHanmm3, oOHTosorusa, TTP-cucrema, KOHIENTYyaJlbHBI CHHTE3aTOD
n300paKeHUH.

BCCMU JTIOABMH OJMHAKOBO, €CJIM OHa PACIIOJIOKCHA C

MHOXECTBOM HAITMCAHUN CIIOBa }161107('0.
BBenenune

ABTOMaTHYecKas TPAHCISAIMS BXOJHOTO TEKCTa B
KapTHHKA — JTO HeTpUBHasNbHas 3amada. U ecthb
OTpaHWYCHUS TPUCYIINE HCIIONB30BAHUAI0 BU3yalbHBIX
npeAcTaBieHud g uened kommyHukauuu. Ilepsoe,
CYIIECTBYET CIIOKHAasi MH(GOPMAIHs, KOTOpasi He MOXET
OBITH TpEJCTaBlICHa KapTUHKaMM, HampuMmep, —An
inhaled form of insulin won federal approval yesterday”
(Uneansyuonnasi ¢hopma uHcynuna e4epa NoayHuId
gedepanvioe  0006penue), u  Tpebyer  Ooiee
aJIeKBaTHOTO TIPENICTABICHUS, KOTOPOE MOXET OBITh
MoJlyyeHo ToJbKO konupoBkoil B ESl.  Bropoe,
CYIIECTBYeT MHOXXECTBO IIOHATHH, KOTOPBIE HWMEIOT

AKTyaJbHOCTh 3aZla4d CHHTe3a TIpadUuecKux
M300paXeHN 10 TEKCTaM Ha EeCTECTBEHHOM SI3bIKE
(ESI) oOyciioBieHa cyiiecTBOBaHMEM MHOTOYHMCIIEHHBIX
NpeIMETHBIX o0nacTeil, B KOTOPBIX IVIABHYIO DOIIb
UrpaeT  HANBIIHOCTh  HPENCTABICHHS  TEKCTOBOM
nH(opMarK. OTO OTHOCHUTCS K M3YyYEHUIO POIHBIX U
WHOCTPAHHBIX SI3BIKOB, IPH OOLIEHHM C JIIOIbMH, HE
UMEIOIIUMH ~ MUCBMEHHOCTh  WJIM  HETPaMOTHBIMHU
JFOABMH, C JIIOBMH C PA3IMYHBIMU HAPYIICHUSIMH PEUH
(C TIyXOHEMBIMH W ayTUCTaMH) W TPH PEaOMINTAINN
Jrofiel ¢ 4epenHO—MO3TOBBIMH TPAaBMaMH.

WHTepecHsl  MPUIOKEHHSA 10 PEKOHCTPYKIHMH YPOBEHb a0CTpaKIUH, MPEISATCTBYIOMINN BH3YaJIbHOMY
AOPOKHO-TPAHCTIOPTHBIX IPOUCILIECTBHMA (mos IIpEACTaBIECHUIO, HaIpumep, noaumuKka 203071
CTpPaxoBbIX KOMHaHHﬁ) U BOCCTAHOBJICHUE CLCH gogpogfc()eyue, mamepuaiuzm WINA  CXOAACMUKA. )41
IPECTYIUICHHH 0 X CIIOBECHOMY OIHCAHHIO. MOCJeHEE, KYJbTYPHbIC pa3Inyusl MOTYT IIPUBOAUTH K

Ppa3IMYHbIM YPOBHAM IIOHUMaHMUA OIIPEACIICHHBIX
noHatuil. Hampumep, 06a3oBoe w300pakeHwe Ui
MOHSTUS 00OM MOXKET OTINYATHCS B Pa3HbIX CTpaHax.

B cBsa3u ¢ mpuKIagHBIMHA 00NACTAMH OOYyYeHHS U
oOlIeHNs1 BO3HMKJIA Jake HOBas Iapajurma i
tpaHcisinuu  [Mihalcea et al., 2009]: tpancmsms
tekctoB Ha ESl ¢ nomompio kaptuHOK (pictorial
translation). DTa mapagurmMa OCHOBaHa Ha MPHCYIICH 1. Tunosioruss TTP-cucrem
JIFOASIM CITOCOOHOCTH TIOHMMATh COJep)KaHWEe KapTHHKU
HE3aBHCHUMO OT sI3bIKa, Ha KOTOPOM OHHM TOBODST.
Hampumep, cmoBo _s6710xko’ pasiu4HO B PAa3HBIX e  AHamu3 BXOJHOTO TEKCTA.

SI3BIKaX, HO KapTHHKA S0JIOKAa MOXET OBITh MOHSTA e Brimenenue rpadu4ecKux omycaTenet,
COOTBETCTBYIOIINX MPE/ICTABICHUIO BXOJAHOTO TEKCTA.

JIro6ast TTP-cucrema peannsyer Tpu 3tarna paboTh:
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o  CuHre3 n300pakeHusl.

CymectBytomue (u  paspabareiBacmbie) TTP-
CHCTEMBbI OTIIMYAIOTCS APYT OT JIpyra B 3aBUCUMOCTH OT
HUMCOIIUXCS CpE/ICTB peanu3aiuu KaxI0i
COCTaBJISIFOIIEH (M 00JaCTH MPUIIOKCHUS).

Ecnu  anamm3arop Tekcta peanu3yeT  TOJBKO
BBIJICJICHUE KIIIOYEBBIX CJIOB W (hpa3, BaXHBIX IS
«pPHCOBaHMSA», TO B OJTOM Ccly4ae rpadruecKUMU
OINUCATEISIMU SIBJISIFOTCSL TIOHSTHSA, COOTBETCTBYIOIINE
JeKceMaM WIN CTaHIAPTHBIM thopmam
CJIOBOCOYETAHUH, C KOTOPBIMH CBSI3aHBI 3apaHee
BBIJICTICHHBIC n300pakeHNs n3 KOJIJIEKIIH
n3o0paxkennii. Torma cuHTE3 M300paKECHUH 1O TEKCTY
3aKITFOYACTCS B BBIOOpE n3 KOJIJIEKIINHT
COOTBETCTBYIOIIMX KapTUHOK (dororpadmil) u ux
KOMITOHOBKH Ha I10JIe€ BU3YaJH3allui B 3aBUCHMOCTH OT
crpos ES-npenoxenuil.

[To sTO#t cTparernu CTPOATCS AyalbHBIE CIOBAPH,
KOTOpble KOMOMHUPYIOT JUIi OCHOBHBIX HOHSITHH
JIMHTBUCTHYECKOE TPEJCTABICHHE U TIPEJCTABICHHE B
KapTuHKax (Hampumep, cuctema PicNet [Mihalcea et
al., 2009]). nu cucTeMbl «yCrIICHHUS» KOMMYHUKAIIAH,
IJic OCHOBHOH aKIIEHT CleJIaH Ha BBIICJICHHE OJIOKOB
M300pakeHN W WX pa3OMBKM B 3aBUCHMOCTH OT
CTPYKTYPBI TEKCTa U OOIIMX MPABHI PACTIOIIOKEHUS IS
TOr0, YTOOBI ~ cAenaTh  KapTHHKY  HHTYHUTHBHO
«uutabenpHOWY. [Zhu et al., 2007].

Jns  xoHBeprupoBaHMd Tekcra Ha ES B
rpaduyeckyo CleHy HEOOXOAUM YK€ CHHTAKCHMYECKUMH
U CEMAaHTHYECKUH aHanu3 Texcra. IIpumepom Takoi
cucremsl sBisieTcs cuctema WordsEye [Coyne at al.,
2001].

IIpeobpa3oBanne TekcTa B OUHAMHYECKylo 3D
CIeHy (HampuMep, Uil TpadUuecKoro pPeKOHCTPYKIINU
JOPO’KHO-TPAHCIIOPTHOTO ~ MPOMCIIECTBHS 10  €T0
€CTECTBEHHO-SI3IKOBOMY ONHCAHHIO) TpeOyeT MOIYIh
W3BJICUCHUSI M3 TEKCTa HMH(OPMAIMH, CYLIECTBEHHOH
JUId BU3yaJH3allMM JAHHBIX, U MOAYIb BH3YyaJIM3aIlUH,
KOTOPBIN MHTEPIPETUPYET 3TH JaHHBIC U MOKa3bIBAaeT B
nuHamuke tpexmepHyto cueny JTIT (cuctema CarSim
[Svensson et al., 2002]).

W3 CcOBpeMEHHBIX OTEYECTBEHHBIX pa3pabOTOK
HMHTEPECHBI MOIXO/BI, pa3BUTHIE B paboTax [YCTaloB U
op., 2012; Epmumios, 2007]. B »tux mnoaxomax
JIEKIapupyeTcs 00paboTKa eCTECTBEHHOTO  sI3BIKa,
UCIIOJI30BAaHUE OHTOJOTMA W CHHTE3 Trpadukm.
WNudopmanmonnsie pecypebl cucteMsl TTP cuctemsr
Utkus [YcranoB wu gp., 2012] paspensrorcs Ha
OHTOJIOTHIO,  Te3aypyc, IMpaBmia  H300paKeHUS
(depiction rule — mpaBwio  TpeoOpa3oBaHHS
CEMaHTHUYECKOTO HJIEMEHTa B rpadUIeCcKUil OMHCATENb),
n ranepero rpadpuueckux MPUMHUTHBOB. OCHOBHBIMH
SNIEMEHTAaMH OHTOJIOTHH SIBISIOTCSA aKTOpHl (actor —
y3en-omepaTop), KOTOpblE HWMEIOT CBOWCTBa (IIBET,
pasMep W T.II.) W MMEIOT MeToIsl — (yHKIUH,
ONpEAEICHHBIM  00pa3oM  HW3MEHSIONINE CBOHCTBA
aKTOpOB: nadamwv, Jaexcamv ¥ ap. CioBa U
CEMaHTUYECKUE OTHOIICHHSA MEXTY HUMH
nmpeAcTaBleHbl B Te3aypyce. K kaxaoMy cioBy B

Te3aypyce MOXKET OBITb NPHUBS3aHO  HECKOIBKO
rpapuyecknux TPUMHUTHBOB W3 raineped. OHTOIOTHA
COmepKHUT B cebe Kmacc Actor, SK3eMIUIIPbI KOTOPOTO
NPUBSI3BIBAIOTCS. K CHHCETaM Te3aypyca [cHHCeT, synset
— MHOXecTBO cuHOHMMOB]. Takum oOpazom, mis
KaXJI0ro Habopa CHHCETOB MOXeET OBITh 3ajaH
9K3eMIUBIp Kiacca Actor co crenn(UYHBIMU JUIsi HETO
cBoicTBamMHu. [l 9K3eMIUIIPOB Kiacca Actor OrmicaHbl
CBOMCTBA — OOBEKTHI, NPUBSI3aHHBIE K IJIArOJIbHBIM
CHHCETaM B Te3aypyce, BBIPa’KaroOIINe BCEBO3MOXKHBIC
OTHOIICHUS MEXIy aKTOpaMH, Hampumep, fall(actor) u
fallTo(actorl actor2). [y 3K3eMIUIpOB Kilacca Actor
OTIMCAHBI CBONCTBa—3HAa4YCHUS, BBIpaKaroIIIHe
rapaMeTpbl 3THX akKkTOpPOB, HAlpUMeEp, position W
rotation.

WuTerpanuss JIMHIBUCTUYECKOM  TpaHCIALUH C
OHTOJIOTMSIMU U CpEACTBAMM BH3yaJU3allUM SBISETCA
CIIOKHOW TpoOieMol, TpeOyromeld KOMIUIEKCHOTO
noxxona [Kypb6aroB u ap., 2011]. Ecin mporpammusie
CpelcTBa  BHU3yaJM3allMM MOIYYMJIH  JOCTAaTOUHOE
pa3BUTHE, KOJIMYECTBO OHTOJOTHMH BEChMa BEIHKO,
obpaboTka €CTECTBEHHOTO S3bIKA JOCTHITIA
OIIPEZETICHHOTO YPOBHS, TO WHTETpalusi B paMKax
LEJIOCTHOM CHCTEMBI TOKa Jajeka OT KOHLENTYaJIbHON
U TEXHOJOTHYECKOH 3penoctd. OTHAENbHBIE aCIIEKTHI
3TO# mpoOIleMBl HcciienoBanbl B paborax [KypbatoB u
Ip., 2012; Jluteunosuy, 2013; Khakhalin et al., 2012].

B GompmmacTBe TTP cucrem  u3obpaxeHue
COCTaBJISICTCS myTeM KOMOWHAIMU TOTOBBIX
n300pakeHni U3 OMOINOTEK, MOAOOPAHHBIX U B3aUMHO
PACIIOJIOKEHHBIX 0 CMBICITY HCXOJHOTO €CTECTBEHHO
SI3BIKOBOTO omnmcanusi. HenocrarkoM Takoro moaxoza
SBJSIETCS  €ro  (DUKCUPOBAHHOCTH - B MOAOOHBIX
CHCTEeMaxX Hellb3s CIeHEPUPOBATh  MPOH3BOJILHOE
n3o0pakeHre BHE OHOIMOTEKH TOTOBBIX KapTHHOK
(ranepen rpaduyeckux nzodpaxennit) [Goldberg et al.,
2009; Rouhizadeh at al., 2012; Yamada et al., 1992;
[Coyne at al., 2001]; Li et al., 2008].

2. Cuctema LAT&CSI

Cucrema LAT&CSI (Language Analyzes of Text &
Conceptual Syntheses of Images) mpencrasisier coboit
TTP-cucremy cuHTEe3a wm300paxkeHwin mo  ES-
BBIDOKEHUSIM ~ 4epe3  OOIIyl0, HHTErpUPOBAHHYIO
OHTOJIOTHIO MPEIMETHON 00IacTH.

brok-cxema cucrembl LAT&CSI mpencraBneHa Ha
puc. 1.

Takoil BBIOOp CXEMBI OIpeNeNeH IMPOEKTOM,
HHTETPUPYIOIIUM  CHUCTEMbI  aHaiu3a/cuHTe3a ESI-
TEKCTa U M300pakeHUil Ha OCHOBE OOIIEH NMpeIMEeTHON
onronoruu [Khakhalin et al., 2012].

3 A3
Mpukaagnas
OHTOIOTHs
JInurBucTHYECKAS Teomerpuueckas
Monean Mopenn

Pucynok 1 — Cxema-cxema cucteMsl LAT&CSI

Esl-texcr ST H3o00paskenne

—]
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B LAT&CSI mporecc cuHTe3a H300paKEHHS TI0
TEKCTY MPOXOAUT B TPH dTama:

e  JIMHTBUCTMYECKHN aHaJIN3 HMCXOJHOTO TEKCTa
pa3OueHHe TEKCTa Ha COCTABISIONIME, €ro
MOpQOJIOTHYECKast M CHHTAKCHYEeCKas pa3MeTKa, a
TaK)Ke TOJyYCHHE CEMAHTHYECKOTO IPeICTABICHUS
TEKCTa;

TreHepanus Ha6opa Fpa(l)I/IquKI/IX OHHC&TeHeﬁ,
COOTBETCTBYIOIINUX CEMAHTHYCCKOMY MPEACTABICHUIO
HCXOOHOT'O TCKCTA,

e CHHTe3 M300paXeHHWss —  IOCTPOCHHE
pPacTpoOBOro H300paXKeHHs Ha OCHOBE MHOXKECTBA
rpapuueckux  NPUMHTHBOB,  PACIIOJOXCHHBIX B

COOTBETCTBHH C OITUCATEIIIMHM UCXOJHOTO TEKCTA.
Xota 3Tt0 M craHgaptHelie 3tanbl T TP-cuctemsl,

OJIHaKo, pa3BI/IBaeM1>H71 B JaHHOM pa60Te noaxon
OTIINYACTCA OoubLIeH OGHIHOCTLIO, HaJIM4YuemM
OHTOJIOTUHN n BO3MOXKXHOCTBIO JEHCTBUTEIBLHOTO

CHUHTE3a 1/1306pa)1<eHI/1171 C BKpaIlJICHUAMU TOTOBBIX
KapTUHOK.

2.1. JIMHrBUCTHYECKUI aHAJIU3 NIPEeAMETHO-
OPHEHTHPOBAHHOIO KPEOJIN30BAHHOIO TEKCTA

KpeonnzoBaHHbIiH TEKCT XapaxkTepHusyercs
COYETaHHEeM BepOaNN30BaHHBIX W HeBEpOAIN30BAHHBIX
(MKOHMYECKMX) KOMIIOHEHTOB, YTO Habmiomaercs B
Hay4YHBIX U 0COOCHHO Hay4YHO-TEXHHUECKHX TekcTax. K
MKOHWYECKHAM D3JIEMEHTaM B 3THX TEKCTaX OTHOCSATCS
TaONUIBI, CUMBOIMYECKHE H300pakeHUs, POPMYIBl U
Trn. C yd4eToM Takod CIEIU(HUKH JHHTBHCTHYICCKIHA
aHaIW3  MPEIOKCHUH  KPEONM30BAaHHOTO  TEKCTa
peanusyercst MOJTHBIM MOP(OIOTHYECKUM aHAINU30M H
penylMpPOBaHHBIM M KOHTEKCTHO-OPHEHTHUPOBAHHBIM
CEMaHTHYECKHM aHaNMW3aTopoM, KOTOpPBIH MO Mepe
HEOOXOIMMOCTH BBI3BIBACT CHUHTAKCHYECKUH
aHaJIM3aTop.

JIJ'IH JIMHTBUCTUYECKOTO aHalin3a KPCOJIM30BaAHHBIX
TCKCTOB HCT H606X0}II/IMOCTI/I IMPOBOJAUTH MOJIHBINA |
HOCHCHOB&TGHLHBIﬁ CHHTaKCUYCCKUMN p3360p
MPCATIOXKCHUSA. HOSTOMY BBI6paHa CEMAaHTHUYCCKH-
OPUCHTHPOBAHHAA  APXUTCKTypa  JIMHIBUCTUYCCKOI'O
aHaJiu3a, KOTopasa I[OAKIYaCeT COOTBCTCTByIOH.[I/Iﬁ
CHHTAaKCUYCCKUH KOMIIOHEHT B 3aBHCHMOCTH OT
HCONPEACICHHOCTHU U CIIOKHOCTHU CaMOI'0 TEKCTA.

ITpumepom TEKCTa Ha HpeAMEeTHO-
OPUEHTHPOBAHHOM  KPEOJH30BAHHOM  €CTECTBEHHOM
A3BIKE MOJKET OBITh CIIEAYIOIEE ONUCAHUE:

Apmamypa muna B ¢ uuciom 610k06 5. B mouxe 0
apmamypsl  npucoeourena yucmepna Tank B uepe3
mouky 0. K yucmepne npukpeniena ConHeyHas navens
muna C, mouxu cyennenusi 1 u 0. B mouxe 1 apmamypul
npucoedunena emopas yucmepna Tank B uepesz mouky
0. Uepes mouky 16 ¢ apmamypou cyenieH
CMBIKOBOUHBILL dNieMenm muna B, mouka cyenxu 0.
IHepexoonux muna B coedunen ¢ apmamypoil, mouku
cyenxu 8 u 0, coomeemcmaenno. Yepes mouxu 1 u 0 x
nepexooHuKy nooyeniena apmamypa muna B ¢ uuciom
onokoé 2. Ha omy apmamypy nooyenienvt mpu
CMbIKOBOUHBIX dnemenma muna b, mouxu cyenku
2:0,3:0 u 6:0 coomgemcmeenHo.
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B  pamkax  maHHOW ~ paboThl  pealu30BaH
paboToCIIoCcOOHBII BapUaHT JIMHTBUCTHYECKOM
TPAHCIIINAN, OMHMCAaHUEe KOTOpPOro naHo Hmke. OgHako
MOMHUMO 3TOTO BapHaHTa pa3pabOTaHbl U PEATHU30BaAHBI
AIIEMCHTBI JTUHTBUCTHYE CKOTO obecreueHus,
HETOCPECTBEHHO HE BKJIFOYCHHBIC B TEKYIIYIO BEPCHUIO
TpaHCISIIKU. B To e Bpemst 3T0 00eCeUeHUE SIBIACTCS
BeChbMa BaXKHBIM JJIsl CHATHS psfa OrpaHUYCHHWNA Ha

HCIIOTIb3YEeMBIi SI3BIK npu MpenoiaraeMom
JANbHEHIIEM pa3BUTHH CUCTEMEL.

Peamm3oBannas Bepcus JIMHTBUCTHYCCKOM
TPaHCISIIMKA  OCHOBaHA Ha  0a3e  KOHIICIIUH,

AQHAJIOTUYHOW M3BECTHOMY METOILYy HepU(pazupoBaHUs,
pa3BuTOMY B JTaboparopuu ArmpecsHa [AmnpecsH u 1p.,
1988] u ananTupoBaHHOMN AJIsL JAHHON CHCTEMBI.

Bepcuss  ucmonme3yer  criemyroniie
OTpaHUYEHUsI HA BXOJHOM S3BIK:

OCHOBHBIC

® KaXAbIH OOBEKT CO CBOWCTBAMH 3allacTCs
MMEHHOH TpyNIoH, Ie uMsi 00bEKTa CTOUT B Havaje, a
Jlanee clIelytoT CBOMCTBa CO 3HAUCHUAMY;

®  KaX/A0€ CIEIUICHHE OOBEKTOB OMHCHIBACTCS B
OTAEIHHOM TIPEUIOKECHUH;

® HOBBIM CUHTaeTCsi OOBEKT JMOO BIIEpPBBIC
YIIOMSHYTBIH, JTHOO0 KOTOPOMY MpPEIIIECTBYET CIOBO
TANa “HOBBIM” WM “Apyroi”. B mpoTUBHOM ciyyae
00BEKT CUMTACTCA MOCIETHIM paHee YIOMSIHYTHIM;

®  TOYKH CLEIUICHUS 3aJIal0TCs SBHO;
Opd  ONUCAHUM  MHOXECTBa  OOBEKTOB,
CIEIJICHHBIX C JpPYTHUM, YKa3bIBaeTCs KOJUYECTBO
0OBEKTOB, @ MX THUNBI U TOUKU CLEIUICHHS 3a7aroTcs
HETIPEPHIBHBIM CITUCKOM.

BBoauTcst MoHATHE KAHOHWYECKOTO (CTaHAAPTHOTO)
ONMCaHUs 0OBEKTOB U MX CLEIUICHNH. VICXOMHBIH TEeKCT,

OTIMCHIBAIOIINI KOHCTPYKIIHIO, c MIOMOIIIBIO
MOCIIE0BATENHHOTO  (MHOTOKPATHOTO) — HPUMEHEHUS
TIPaBUII nepuQpasupoBaHus TIPUBOANTCS K

KaHOHUYECKOMY BHIY. JIOCTOMHCTBOM Takoro MeToja
SIBIISIETCA HaIMIAHOCTH NMPOLeyphl epupa3upoBaHus,
MO3BOJIAIONICH Ha KaKIOM Ilare KOHTPOJIMUPOBATh
mpouecc  06paboTku  (BhIJaua  JAMArHOCTHKU — Ha
€CTECTBEHHOM SI3bIKE), YTO CYIIECTBEHHO oO0jeryaer
OTHAIKY.

2.2. IlpukjaaaHas OHTOJIOTHS

PazpabarbiBaemasi  OHTOJIOTHS ~ XapaKTepU3yeTCs
KOMIUIEKCOM OTJIMYUTEIbHBIX CBOWCTB:
e  EcTecTBEHHO-A3BIKOBBIM  HMHTepdeiic s

peNaKTUPOBAHUS U JIOCTYTIA.
e CpencTBa aBTOMAaTH3UPOBAHHOTO TTOTIOJHEHUS

OHTOJIOTHM TIyTeM CKAaHHUPOBAHUS IPOM3BOJIBHBIX
TekcToB ESL.

e Hamuuue aIpUOPHON MOJEIU
BBHICOKOYPOBHEBBIX 3HAaHMH M €€ MporpamMmHas
HOJIEPIKKA.

e lcnonb3oBanue runeprpadoBoii opraHu3aum
3HAHUM.

OHTONMOTHYECKOE TpEACTaBICHNE
BH3YQIM3UPYEMBIX OOBEKTOB OasWpyeTcss Ha SI3BbIKE
npencrapienns  3HaHwi  (SAI13),  mo3BossIONIEM

OIMCHIBATh CYILIHOCTH C IIOMOILBIO CTPYKTYPUPOBAHHOM



CceMaHTHYeCKo# cetn n runeprpadon [Xaxamun, 2009] .
Ha o5TOM s3bIke OIKCBHIBAIOTCS KaK MPEAMETHbIC
CYITHOCTH  (BU3yaJIU3UpPyEeMble OOBEKTHI), TaK H
PE3yNbTAThI JIMHTBUCTUYCCKON TPAHCIISIUH.

IIpennonaraemast uid MCHOJB30BAHUS OHTOJIOTHS
obnmamaer  MOCTaTOYHBIM  JUIsd  ILeJeld  JTaHHOTO
UCCIIEIOBAHUS Habopom (YHKIIMOHAIBHBIX
BO3MOXKHOCTEH — CO3JaHUE BEpIIMH CEMaHTHUECKOU
CeTH, CBOWMCTB/3HAYEHHH BEpIINH, OTHOUICHHH MEXIY
BEpIIMHAMH, ONEpalUsAMHU DPEJAKTHPOBaHMA H T.J.
Mexaau3MBI paboTHI ¢ OHTOJIOTHEW MO3BOJISIOT OIHCATh
B IIPEIMETHO-OPUEHTUPOBAHHOM OHTOJIOTHH
BU3YyaJIN3UpyeMble OOBEKTHI C y4YETOM HAcICAOBAHUS
CBOWCTB, KOPPEKTHOCTH YCTAHABIMBAEMBIX  MEXKIY
0o0ObEKTaMU OTHOUIEHWH W T.J. MHCTpyMeHTaJbHas
CVYBJl (Progress) oOecrieymBacT pa3BHTHIC CPEICTBa
MHJIEKCAIMM U OBICTPOTO CO3AaHMS NPHIOKCHHUH IS
OTIIAAKHI JIeKJIapUpOBaHHON TEXHOJIOTHUECKOI
LETMOYKH: €CTECTBEHHBIH A3BIK —> OHTOJOTHA —>
CHHTE3 M BU3yaJl3alus 0ObeKTa.

2.3. KonuenryaJibHblii CHHTE3 N300paKeHUil

OcHoBHas 3amada uHTEepQeiica MeXTy OHTOIOTHEH
Y BU3yaJIn3aIuei:

®  BBIWICHUTh M3 OHTOJOTHYECKOTO OMHCAHUSA
HHPOPMALIUIO, HEOOXOAUMYIO JUIS BU3YaJIU3aI[HH;

e chopmupoBath MmO 3TOH  HH(DpOpMAIHH
nporpaMmy Ha GRASP (cm. Huke);

e BeBBarh  uHTepmperatop  GRASP
BBITIOJTHEHHS COOCTBCHHO BH3YalIN3aIliH.

SI3BIK  aNTOPUTMHYECKOTO  OMUCAHWA TpaduKu
GRASP (GRAphics Situation Planner) [JIuTBuHOBHY,
2012] ofbmamaeT CIEAYIOIMIAMH XapaKTEPUCTUKAMH,
COBOKYITHOCTh KOTOPBIX OTIMYaeT €ro OT Hauboiee
W3BECTHBIX MIPOTPAMMHBIX CPEICTB IS BU3YaTH3aIlHN:

JJISL

e JIoBbIIICHHBIH YPOBEHb OIMCaHUM,
OpUEHTAIMsl Ha DJJIEMEHTHl BHJA ”00BeKT”,
”OTHOIIIEHHE”, ”CBOMCTBO”.

e TecHoe B3aMOJIENiICTBUE C OHTOJIOTHEN.

o A)IaHTI/IBHOCTI) " paciiupsAEMOCTb.

[MomuepkHem, dYTO oOmUcaHWe W300paKCHHUS Ha
€CTECTBEHHOM SsI3bIKE HE BJICUET aBTOMATHYECCKHU
HaJTH4Yne BBICOKOTO YPOBHSA TIpeCTaBICHUS.
“"IToHATHOCTH”  ONHUCAaHHUS  E€CTECTBEHHBIM  S3BIK
obecrieumBaeT, a BOT ~BBICOKHH YpOBEHb  HE
oOsi3atennpHO. Hampumep, omucaHume m300pakeHUs Ha
€CTECTBEHHOM S3bIKE B BHJIE MHOXeCTBa (pa3 Turma
”Touka N125 oObekra mMmeeT KoopauHaThl X = 2543,
Y=5439, Z=8799, wu cuHui uBeT”  MOHATHO
OOJBIIMHCTBY HOCHUTENEH $3bIKa, HO OHO OTHIOAb HE
SIBIISIETCS] BLICOKOYPOBHEBBIM.

Pa3zymeercs, 3TO CBf3aHO € YHHBEPCAJIBHOCTHIO
€CTECTBEHHOTO  sI3bIKa, JIONYCKAIOLIETO  OIHCaHHe
M300pakeHnsT Ha JII00OM YpOBHE CIIOXHOCTH. Bribop
e OJIOKOB, 00ECTIeUuMBAIONINX Pa3yMHBIH KOMIIPOMHCC
MEX1y YHUBEPCAJIBHOCTBIO M BBICOKUM YPOBHEM
OIMCAHUsI, SIBIISETCS BECbMa HETPUBHAJIBHOW 3a/1auei.
IIpenmaraemerii B s3p1ke GRASP monxox pasOuBaer
3Ty 3ajadyy Ha JBe II0A3aJayd, [Ba IOAYPOBH,
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OTMCHIBAEMBIX Pa3HBIMU criocobamu  [JIMTBHHOBHUH,
2013].
[TepBoiii MIOYPOBEHB obpasyer JI-513BIK,

OMHKCHIBAIOIINIA KOHCTPYKIIUIO U3 TOCTATOYHO KPYITHBIX
O0BEKTOB, CBS3aHHBIX OTHOIIEHHEM ~CIEIUIeHHE” .
OU3NYECKHA 3TO OTHOIICHHUEC HWHTEPIPETHPYETCS Kak
MpOYHasl CKPEIUICHHOCTh OOBEKTOB, OOpa3yrOIIUX
€IMHOE IIeJI0€. DTO OTHOIIEHHE HMEET Ooliee oOmui
XapakTep, YeM OTHOIICHUS THIA ~“HAaXOIUTCS cIipaBa’
(HaxoguTcs Ham® W T.JO.). JIeHCTBHTENHHO, €CIIH IBa
CIETUICHHBIX O0BEKTa BPAIIAIOTCSA KaK LENbIH OOBEKT,
TO TIEPEYUCIICHHBIC BHINIE OTHOUICHUS M3MEHSIOTCS BO
BpPEMEHH, a OTHOIICHHE ~CIeTNICHHE” COXPAHICTCS.

ITpu 3TOM 3TH KpynHBIE 0OBEKTHI PaCCMaTPUBAIOTCS
KaKk O9K3eMIULIpBl KJIACCOB, oOONajaroniye HabopoM
pa3MYHBIX CBOWCTB (HE BBIBOMSIIMX 33 IIPEAEIBI,
omnpejieieHHble  KJIAacCCOM). OJTH  CBOWCTBA MOTYT
3a7aBaTh pa3Mepbl OOBEKTOB, OCOOCHHOCTH (HOPMBI,
L[BET, OJIEMEHTHl TeKCTypsl u T.J. CrennansHoe
CBOMCTBO — ’TOYKa CHENKHK OMpEeAeNseT JOKATU3aIUI0
U 0COOBIe XapaKTepUCTHUKH (THI, OPHCHTAIIH)
otHomeHus ~cueruteHue”. [lpm ¢opmupoBaHHH 3THX
9K3EMIUIAPOB BBIMOJNHACTCA oOpameHue K II-s3bIKy,
yYKa3aHHEM MMEHHM Kjlacca M KOHKpPETHOro Habopa
XapaKTePUCTHK.

[T-s361K 0Opa3yeT BTOPOil MOMYpPOBEHb OMUCAHUS U
JUIL  KaXKIOro  Kjacca CONEpKUT  CTaHIapTHHIC
BBITIOJIHSIEMbIE OIIEPaTOphI (HAlpUMeEp, ONepaTop LUK
— for i=...). B pe3ynbTare BBINOJHEHUS OIEPATOPOB
dbopMHpyeTCS  KOHKPETHBIH  JK3eMIULIp  OOBbEKTa
BU3yallM3allvi. ba3oBble 31IeMEHTHI HU)KHETO YpPOBHS
BKJIIIOYAIOT  yuiunop, dyea W T.J., CIyXKalux
MUHAMAJIbHBIMH ~ OnokamMu Ui (OPMHPOBaHUS
9K3EMIUIApa Kiacca. JleTanu W HIOAHCHI, CBSI3aHHBIC C
IPYIIUPOBKOM, KATErOpHUSIMH U  OCOOCHHOCTSIMH
aHUManuu rpadUueckoro O0BEKTa, NPHUBOISTCI B
onucanuu [1-s3piKa.

Hanuume »THMX TOA-A3BIKOB IIO3BOJISET, C OJHOM
CTOPOHBI, TMPCAJTOXKUTL BECbMa BBICOKHH YPOBEHb
ONHCAHU, a C APYrofl CTOPOHBI, 00eCHeYnTh GoIbIIoe
pazHooOpasue u3zo0pakeHnid. D10 pa3zHooOpasue Tem
Gomplie, yeM yaayHee BbIOpaHBI 0a30BbIEe OOBEKTHI U
yeM MOIIHEE KOMOWHaTOpHKa 3HAYCHUU
CHHTE3MPYEMBIX 0OBEKTOB.

GRASP — nonHOLEHHBIN S3bIK POrpaMMHUPOBaHUS
C CHHTAaKCHCOM, DPE3ylbTaT HHTEPIPETAIMH KOTOPOTO
Buzyanuzupyercsa cpencrtsamu OpenGL. Ilpouenypnas
yacTh (I1-13bIK) 3a/1a€T aNTOPUTM CHHTE3a 00BEKTA, IO
3NIeMeHTaM KOTOpOTO OH CHHTE3UPYETCS;
JieKnapaTuBHast 4acTh (J[-3bIK) 3a7aeT CBA3M (CLIETIKH)
MEXIy OJJI€MEHTaMH W IapaMeTphl 3JIEMEHTOB Ui
MpOIelypHOU YacTH.

3. DKCIIepUMEHTHI

OKCHEPUMEHTHI BEIIUCH B ABYX HAIpPaBICHUSX, OJHO
CBSI3aHO C CHHTE30M Tpaduueckoro oObekTa II0
OIMCAHMIO Ha IPEIMETHO-OPUEHTHUpOBAaHHOM ESI,
JIPyroe — ¢ BU3yaJln3alueil pasHbIX KOMIIO3HLIUH.



3.1. KoncrpynpoBanue 00bexTa no ESI-
OMUCAHUIO

Jns sxcriepuMeHTOB OblIa BhIOpaHa IpeaMeTHast
00J1aCTh, coneprkanas KJIaCChI 0OBEKTOB,
OpHEHTHPOBAHHBIX Ha BU3yanm3anuio. Kaxxaprii 00bekT
MMEET CBOMCTBA M MOXKET HAXOAWUTHCSA B OTHOIICHHUH C
npyrumu oobekTamMu. OOBEKTHI M MX CBOWMCTBA MMEIOT
€CTECTBEHHO-SI3BIKOBBIE OTIMCAHUS: apmamypa,
yucmepna, aoanmep, NePexoOHOU JdNeMeHm, YUCLO
010K06, paduyc 1 T.. OCHOBHBIM OTHOIICHHEM MEXIY
oObeKTaMHu siBIsgeTCS  cyenienue. Kaxaplii 00beKT
uMeeT HECKOJIBKO TOYEK, yepe3 KOTOpBIE
ocymuiecTBisieTcs creruieHne. K Kakmoi Touke MOXKeT
OBITH TMOJLEIVIEH TOJBKO OAWH 00BEKT. B oHTONMOrHMM
KIacChl ~ OOBEKTOB  IIPEACTABICHBI  KOHIIETITAMH,
JOIYCKAfOIIMHU MPOU3BOJIbHBIC CBOHCTBa u
OTHOIIEHMS, a HE TONBKO T€, KOTOPBIC NOCTYIHBI IS
BU3yaJIU3alNH.

[IpuBenennsiii B pa3zaesne 2.1 TEKCT SBIAETCS OTHUM
U3 PEabHBIX TECTOBBIX MPUMEPOB, AEMOHCTPHUPYIOLINX
BO3MO)KHOCTH JIMHI'BUCTUYECKOTO TPAHCIATOPA U SI3bIKA
GRASP. CuHTe3upoBaHHOE 10 JTOMY OIHCAHUIO
n3oOpaxenue u rekct Ha GRASP npuBezneHs! Ha puc. 2.
Pan Apyrux TECTOBBIX MNPUMEPOB M BO3MOXKHOCTHU
JUHTBUCTHYECKOM amanrtanuu mnpuBeneHsl B [Cair
pesynbpratoB skcnepumentoB, 2013]. B wacTtHOCTH,
CpEe/ACTBa JIMHIBHCTHYECKOW aJanTalii IO3BOJISIIOT
MOJIB30BATETI0 BBOJUTh KOHKPETHYIO NEPH(PAZHPOBKY,
0 KOTOpO# cucTemMa (popMupyeT HOBOE 000OIIEHHOE
MpaBHIIO epH(Pa3UPOBAHUSL.

Truss._

B(
8lock_length=8,

8lock_count=5,
1,

Tile_siz=8,
Tile_wid=10 )
#18&0: Tank_B(
Radius=2,
Length=10
#280:0G_Aux_Port_8(
width .26{.

deptt 05,

Length=9.208
#880: Adaptor_8(
Length=10,
#1&0: Truss_B(
Block_length=7.4,
Block_count=2,

Cross_B=-1
Cross_C=-1

#280: DG_Aux_Port_8(

Length=b )
3 :
3

Pucynok 2 — Tekcr Ha a3bike GRASP 1 pesynbrar cratuueckoit
BU3YaIHM3alUH

3.2. Co3nanue rpaguyeckux KOMIO3MIMA

Kak ormeuanoce Bbllie, B OoJybiiuHcTBe TTP-
cHCTEM n300pakeHne COCTaBIIIETCS yTEM
KOMOWHAIIMM TOTOBBIX H300pakeHUil U3 OMOIHOTEK,
MOJOOpAHHBIX U B3aUMHO PACIOJIOKEHHBIX IO CMBICTY
HCXOJTHOTO €CTECTBEHHO SI3BIKOBOTO OTIMCAHMS.

Cucrema KOHIECIITYaJIbHOT'O CHHTC3a,
MpCACTaBJICHHAaA B JIaHHOM HCCJIICAOBAaHWM, Ha Hall
B3IV TIO3BOJIAET CHATH HEKOTOPBIE OrpaHUYCHUA
MpUCymure CUuCTeMaM TPAHCIALINN «ES — KapTUHKW.

Ha pucynke 3 mpuBeneH pe3ynbTaT 3KCIIEPUMEHTOB

-313 -

[0 BHU3yalH3alUH KOMIIO3WIIMH, KOTOpas MOXET
COOTBETCTBOBATh MPEINIOKEHHIO HAa  €CTECTBEHHOM
s3bIKE: B yemmpe OoMmux, clesa uymov enepeou
OOHOKONleCHAsl Mauka, cnpaga om Oomuka 6onvuids

pomanika.

OKCIIEPUMEHTHl ITOKa3bIBAIOT, YTO HW300paKeHUs
YAOBIETBOPSIIOT, TI0 KpaifHe#l Mepe, TpeM TpeOOBaHUIM
(TO4HOCTS, pa3HooOpasue, KOMITaKTHOCTB),
NPEIBIBISIEMBIM JUISL CHCTEM IPeoOpas3yloNIux ClIoBa B
n300paKeHNS.

PN
&

PN
==

=

Pucynox 3 — BapuaHT rpadguueckoii KOMIIO3UIINHI

Kaxnmast rpaduueckas KOMITO3UIHS TMPEACTABIACT
co0oii emuHOE 1eoe (CIeA0BaTeIbHO, K HEMY MOXKHO
MPUMEHSITh KOMaHAbl CIBUTa, MAacIITaOMPOBaHHS,
MIOBOPOTA), YTO Pa3HbIC KOMITO3UIIMHA MOTYT YUUTHIBATH
pasnuuHble HIoaHCH Efl-Tekcta (domux m mauka
pasHBIX pa3MEpoB, Y6emoK C Pa3sHBIM KOJIHMICCTBOM
JIETIECTKOB U T.II.) U YTO Ha M300paKCHUSIX HET HIYETO
jmmrHero. Camo ke onrcanre Ha GRASP‘e mocratouno
KOMITAKTHO.

3akjaouenue
O,I[HI/IM n3 HepCHeKTI/IBHLIX Hal'[paB.]'IeHI/Iﬁ
Z[aJ'ILHCﬁH.IPIX I/ICCJ'Ie,I[OBaHI/Iﬁ SABJIACTCA paSBI/ITI/Ie

BO3MOXHOCTEIl JaHHOM CHCTEMBI JUIS HMHTETPaluu C
peansasiMu CAIIP. B sTtoMm cimydae OyaeT MHTEpECHBIM
KaK BU3yaJM3alus KOHCTpYKIuH no ESl-omucanusiM u3
(parMeHTOB TEXHMYECKOTO 3aJaHUs Ha KOHCTPYKIIHMIO,
TaKk M HCTONb30BaHWE OHTOJOTHMHM JUIS  TIOHCKa
AQHAJIOTUYHBIX KOHCTPYKLIHUH.

Paborta BeImonHeHa Tpu nojaepkke rpanta PODU,
mpoekT Ne 12-07-0053 1a.
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Subject of this work is the problem of synthesizing
images by description in natural language. We describe
the stages in conversion of natural language expression
into the corresponding image. Among them is the
description and specifics of GRASP algorithmic image
description language — a high level image description
language, designed for extensibility and ease of
integration with applied ontologies. We also describe
the results of the object modeling and image
composition construction experiments, performed with
the said system

Introduction

Importance of image synthesis from natural
language description lies in multitude of tasks where
the obviousness and appearance of the data, represented
by textual information, is important. We provide the
typology of TTP systems and outline the stages of the
system for image synthesis from natural language texts.

Main Part

Synthesis of image from text consists of three
stages. Linguistic analysis of the input text; generating a
set of graphical descriptors, corresponding to the
semantic presentation of the input text; constructing an
image based on a set of graphical primitives, positioned
based on the descriptors from the input text.

Implemented version of the linguistic analysis is
based on the known concept of rephrasing, adapted for
the given task.

Ontological presentation of the synthesized objects
is based on a knowledge representation language that

allows object description in structured semantic
networks and hypergraphs.
An algorithmic graphics description language,

GRASP, was developed for the image synthesis
subsystem. It converts the part of the ontological
description that is graphically interpretable into an
intermediate vector representation, compatible with
OpenGL graphics system. Procedural part of GRASP
describes a parametric algorithm for synthesizing an
element; the declarative part defines the relations
between elements, and their parameters.

In the experimental section we provide the results
for modeling an object and for image composition.

Conclusion

We consider intellectual-assist virtual prototyping to
be one of the promising applications for this class of
systems and research.



