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CIIOCOB, KOMIIBIOTEPHASI CHCTEMA U KOMIIBIOTEPHBIN
MMPOT'PAMMHBIN MPOJYKT JJISI YIYUINEHHON OBPABOTKH
TABJINILL

OBJIACTbh TEXHUKU, K KOTOPOI OTHOCUTCS U30EPETEHUE

Hactosimee w300peTeHre OTHOCHUTCS K CHOCOOY, CHCTEME H KOMIBIOTEPHOMY
MPOTPAMMHOMY TPOAYKTY I YIYYINICHHOW OOpaOOTKH TaONHI, a TaKKe WX

WCTIONB30BAHUA T Pa300pa JOKYMEHTOB.
YPOBEHb TEXHUKHU M30BPETEHUA

CrocoObI, CHCTEMBI W KOMITBIOTEPHBIE TPOTPAMMHBIE TPOIYKTHI I 00pabOTKH

TaOJUI] U3BECTHBI U3 YPOBHA TEXHUKH.

Takas o0OpaboTka TaOnWI, B YAaCTHOCTH, TOJNIE3HA A pPa3dopa JOKyMEHTOB C
¢uKcupoBaHHBIM MakeTOM, TakuxXx Kak PDF-poxymentsi. Paz6op tabmum u3z PDF-
JOKYMEHTOB B BHJE H300paKEHHUA WM 0€3 M300paKeHHsA MOKET OBITh CIOKHOU
3amaveit. Pa3muunele mHCTpYMEHTHI pa3doopa PDF ¢ OTKpPBITBIM HCXOIHBIM KOJIOM H

JIMIIEH3UPOBAHHBIE, JOCTYITHBIC HA PHIHKE, OOPIOTCS 32 TOYHYIO 00paOOTKY TAaOJIHII.

Tabmuier 06€3 CeTOK, pa3AesIONIUX CTOJIOIBI U CTPOKH, T. €. TAOMUIBI O€3 CETKH,
O0COOEHHO CIIOXHBI JUII HHCTPYMEHTOB pa3dopa. JOKyMEHTBHI, COAepKallue TaKhe
TaOMHUIBI O€3 CETKH, YacTO YIIOMHHAIOT B JIMTEPATYPE KAK TOIYCTPYKTYPHUPOBAHHBIE
OOKyMEHTHI. JlaHHBIE JOKYMEHTBI CIIOJKHBI JJII WHCTPYMEHTOB Pa300pa, MOCKOJBKY
CYHIECTBYIONINE WHCTPYMEHTHI COAEPKAT IUIOXYH0 TEXHOJOTHIO aBTOMATHYECKOTO
oOHapyxeHusi. B pesynmpTare aHAMTHKY TNPUXOJUTCA BPYYHYIO BBIOHPATh H
W3BIIEKATh TaOMWIBl TIpH pa3dope AokymeHTa. Kpome TOro, CymecTBYyrOmmHe
WHCTPYMEHTHI pa30opa HE CHOCOOHBI HW3BJIEKATh JaHHBIE WIH HWH(POPMALHIO,
COAEPIKAIIMECS B HECKOJBKHX JIMHUSAX CTPOK WM OOBETUHEHHBIX SYCHKAX BHYTPH

TAOJIHLIBL.
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B US 2020 0 089 946 onmcaH WHCTPYMEHT I M3BJICUCHHUS TAOMHYHBIX JAHHBIX U3
3MEKTPOHHBIX JOKYMEHTOB. JlaHHBIM WHCTPYMEHT TeHEPUpPYeT HH(POPMALUIO O
CTPYKTYpPE CETKH TaOJIMYHBIX JAHHBIX. DTa CTPYKTYpa CETKH OOBEIUHEHA C TEKCTOM,
CBSI3aHHBIM C TAOJIMYHBIMH JAHHBIMH, YTOOBI TIOJIYYHUTh TAOIHILy C CETKOH. ABTOPHI
HACTOSIIETO M300pPETEHUsI OTMEYAIOT, YTO MPEAOCTaBICHHBIH MHCTpyMeHT US ‘946
ABTIIETCS HETOYHBIM, OCOOCHHO TIPH T€HEPUPOBAHUH CETOK JJI TAOJHII, COIEPIKAIIUX
TOJIBKO TOPU30HTAJIBHBIC WITM BEPTHKAIBHBIC JIUHUU. boee TOro, 3TOT HHCTPYMEHT HE

padoTaeT MpH TCHEPUPOBAHUH CETOK I TAOJHI] O€3 CETOK.

B nanHOM 00acTH TEXHHKH COXPAHAECTCS HEOOXOIUMOCTh B YIIyYIIEHHOH 00paOOTKe
TaOIHIL ¥ 0COOEHHO Ta0IHIl O3 CETKH, a TAKKE B YIYUYIIEHHOM pa30ope JOKYMEHTOB,

COJIEPIKAIMUX 3TH TAOITUIIHI.

HacTosimee m30o0peTeHHe HAMpaBlIeHO HAa PEMICHHE O MEHBIIEH Mepe HEKOTOPBIX
TEXHUYECKUX TPOOJIEM, CBA3aHHBIX CO CIIOCOOAMH, CHCTEMAMH M KOMITBIOTEPHBIMHU

MPOTPAMMHBIMHU POy KTaAMH, U3BECTHBIMU B JAHHOU 00JIACTH TEXHHKH.
CYINTHOCTD U3OBPETEHUA

B mepBom acriekte HacTosAmEee H300PETEHHE OTHOCUTCS K CITOCO0y 0OpaboTKH TaOIIUIY

0€3 CEeTKH COTJIACHO TYHKTY 1.

Bo BrOpoM acmekTe HacTosmee W300PETEHHE OTHOCHUTCS K KOMIBIOTEPHOW CHCTEME

00pa0OoTKH TaOIUI] 0€3 CETKH COTJIACHO MYHKTY 12.

B Tpethem acmekTe HacTOAIMEe W300pPETEHHE OTHOCHTCS K KOMIBIOTEPHOMY

MPOTPAMMHOMY TIPOAYKTY JJIT 00pAOOTKH TaONHIl O€3 CETKH COTJIACHO MyHKTY 13.

B deTBepTOM acmekTe HacTOsIMEE H300PETEHHE OTHOCUTCS K MCITOJIb30BAHUIO JTFOOOTO
croco0a, CHUCTEMBI HWJIH KOMITBIOTEPHOTO TPOTPAMMHOTO TPOAYKTa Ui pazdopa

JOKYMEHTOB COTJIACHO NYHKTY 14.

HacTosimiee w300peTeHHE SBISETCS IIEIECOOOPA3HBIM, IMOCKOJBKY OHO ITO3BOJIAET
JeTKO W TOYHO OoOpadarpiBaTh TAaONMIBI Oe3 CeTKH. B gomomHeHWMEe K 3TOMY

MOJTYy CTPYKTY PUPOBAHHBIE JOKYMEHTBI, COJEPIKAIINE TAKUE TAOIHUIIBI O3 CETKH, JIerye
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pasOuparorcs.  JlomOTHWTENBHBIE  MPEMMYINECTBA  HACTOALIETO  WM300pETCHHA

0OCY’KIE€HBI HIDKE B OITUCAHUH, PUMEPAX U (PUTYpax.

Hpe)_II'IO‘ITI/ITeJ'IBHBIC BapHUAHTBI OCYHICCTBJICHUA HacTOAImMECTO H306pCTCHI/I$I

00cy>kIeHbI B MyHKTaX 2—12 u 15, a Takke B ONMCAHUH, IPUMEPAX U PUTYPaX.
OIMMCAHUE 'PAOUYECKUX MATEPUAJIOB

Ha ¢ur. 1 mokazan cxemaTH4eCKHi 0030p oOmIero padodvero Mmpormecca HaCTOSIIETO
W300PETEeHUs, BKIFOYAOMIHA O0paOOTKy TaOMUIl O€3 CETKH W CBS3aHHBIX C HUMH

JOKYMEHTOB.

Ha ¢ur. 2-4 mnokazaHo NPOTHO3UPOBAHHWE JIOKAIM3AIMH TAONUIBI O€3 CETKH B
AOKyMEHTE C HCHOJB30BAHMEM MOJEIH TIyOOKOTO OOyYEeHHsA, B YaCTHOCTH

CBEPTOYHOM HEUPOHHOM CETH.

Ha ¢ur. 5-10 mokazaHo TPOTHO3HUPOBAHWUE CETKH TAOMUIBI MJIi H3BJICUYCHHOU
TaONMUIBI 0€3 CETKH C MCIOJIb30BAHHUEM TE€HEPATUBHO-COCTA3ATEIbHOM CETH, B

yacTHOCTH ycnoBHOM GAN.

Ha ¢ur. 11-15 nokazaHsl IpeANOYTUTENBHBIE 3TANBI 00PA0OTKH U300pKEHUA 10 U

MOCTIE PACIIMPEHHS AT YIIy4YlIeHus: 00pabOTKH Ta0IHIl 0€3 CETKH.
ITOJAPOBHOE OITMCAHUWE N30BPETEHUA

Hacrosimee wn300peTeHHE OTHOCHUTCS K PEaM3yeMOMY HAa KOMITBIOTEPE CIOCO0Y,
KOMITBIOTEPHOW CHUCTEME H KOMIBIOTEPHOMY TPOTPAMMHOMY TPOAYKTY  JUIS
VIIy4IIEHHOW 00paOOTKH TaOmHIl 0e3 CETKH, a TaKKE K HMCIIONBb30BAHUIO JIOOOTO U3
CIOCOO0B, CHUCTEM WM MPOAYKTOB I pa3doopa AOKyMeHTOB. Himpke Hacrosmee
n3o0pereHne  Oyaer  TOAPOOHO  OMHUCAHO,  NPEANOYTHTEIHHBIE  BapPHAHTHI
OCYHIECTBIICHHS 00CYKJICHBI U HACTOAIIEE U300peTEeHHE OYACT MPOUILIFOCTPHUPOBAHO C

MNOMOIIBIO HC OTPaAHUYIHUBAOIINUX ITPUMCEPOB.

Ecou He YKas3aHO HHOC, TO BCC TCPMHHDBI, HCIOJIb3YCMbIC B OMHCAHHWHU HACTOALICTO

I/I306peTeHI/I${, B TOM YHCJIC TCXHHUYCCKHUC W HAYYHBIC TCPMHHBI, HMCHOT TaKOC
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3HAYEHHE, KOTOPOE OOBIYHO IMOHHMMAETCS CIEIHMAINCTOM B OONACTH TEXHHUKH, K
KOTOPOH OTHOCHTCA HacTosmee uzoopereHue. OnpeaeneHus: TePMUHOB BKIIOYECHBI B
KauyeCTBE JOMOTHUTEIBHOTO PyKOBOACTBA JUIS JIyYIIErOo MOHUMAHUA WAEH HaCTOSALIETO
u3o0pereHnsas. B pamMkax JaHHOTO MJOKYMEHTA CHEIYIOIIHE TEPMHHBI HMMEIOT

CICAYIOIHEC 3HAYCHUA.

I/IcnonbsyeMaa B JaHHOM JTOKYMCHTC (bopMa CAUHCTBCHHOI'O YHCJIa OTHOCHUTCA KaK K
OAWHOYHBIM, TAK U K MHOKXCCTBCHHBIM YIIOMHHACMbIM O6’BCKTaM, €CJIM U3 KOHTCKCTA
SABHBIM 06pa30M HE CIICOAYyCT HHOC. HaanMep, TEPMHUH KOTCCK» OTHOCHUTCA K OJHOMY

nm 00JIee YeM K OTHOMY OTCEKY.

TepMI/IHBI «COACPKATDHY, ((COI[Gp)I(ElIl[HfI», «COACPIKUT», «KCOCTOUT H3» B pPaMKax
AAHHOT'O JOKYMCHTA ABJIAOTCA CHHOHHUMAMHU TCPMHHOB «BKIIHOYAaTbh», ((BKMOH&IOMHﬁ)),
CBKIHOYACT» W TMPCACTABIIAIOT co0oM HWHKIIO3UBHBIC, WX HCOTPAaHUYIHUBAKOIIUC,
TCPMHHBL, KOTOPBIC OMNPEACIAIOT HAIWAYIHUC TOro, 4TO0 CICAYECT 3a HUMHU, HAIPHUMCED
KOMITIOHCHTA, U HC HCKIIIOYAOT WKW HC MNPCIKITCTBYIOT HAIIWYHIO JOMOJIHHUTCIIbHBIX
HCTICPCYHUCIICHHBIX TIPU3HAKOB, J3JICMCHTOB, 3TAallOB, U3BCCTHBIX B I[aHHOﬁ 00acTH

TCXHHUKH UKW OTTMCAHHBIX B JTAHHOM NTOKYMCHTC.

[TocKONMBKY TEPMHUH «OOWH WM OO0Jiee» WM IO MEHBIIEH Mepe OJHMH», KAk,
HANIPUMED, «OJTUH WITH OO0JIee IIEMEHTOBY» WITH «ITO0 MEHBINEH MEpPe OJHH SJIEMEHT» U3
IPYIIIIBI DIEMEHTOB, ICEH cam no cede, I TONOTHHUTEILHOTO MPUMEPA, ITOT TCPMHH
BKITIOYAET, Cpedu npoyezo, CChUIKY Ha JOO0H OJMH W3 yKA3aHHBIX JJICMCHTOB HITH
JFOOBIE JIBA WJTH OOJIee YKAa3aHHBIX JIEMEHTOB, KaK, Hanpumep, Ha moobie >3, >4, >5,

>6 Ui >7 U T. A. YKa3aHHbIX 3JICMCHTOB BILTOTb 10 BCCX YKAa3aHHBIX 3JICMCHTOB.

Ecnu He yka3aHO MHOE, TO BCE TEPMHUHBI, UCIIOJIb3YEMbIE B OMHCAHMM HACTOSLIETO
W300pETeHNs, B TOM 4YHCJIE TEXHHYECKHE W HAyYHbIE TEPMHHBI, HUMEIOT TaKOe
3HAYCHHE, KOTOPOE OOBIYHO TOHHMAETCS CIEIHMATNCTOM B OONACTH TEXHHUKH, K
KOTOpPOM  OTHOCHUTCS  Hacrosimee  u3oOperenue.  OmpeneneHusi  TEPMUHOB,
WCIIOJIb3YEMBIX B OINMCAHWM, BKIIOYEHBI KaK JOIMOJHHUTEIBHOE PYKOBOACTBO JJIs

Jy4IIero MOHUMAHHUA WAEH HACTOSIIEro M300peTeHus. TepMHHBI WM OTPEACICHHUS,
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HUCTIOJIb3YCMbBIC B JAHHOM JOKYMCHTC, IPCAOCTABICHBI HCKITIOYUTCIIBHO JJI TTIOMOIIIH B

MMOHUMAHHWH HACTOSIIIETO H300PETCHHUS.

Otchutka K «OJHOMY BapHAHTY OCYINECTBICHUSN» WM «BAPHAHTY OCYIIECTBIICHUM)
MOBCIO/Y B IAHHOM OITMCAHWH O3HAYAET, YTO KOHKPETHBIN MPU3HAK, KOHCTPYKLUSA HITH
XapaKTEPUCTHUKA, OTIMCAHHAS B CBSA3HM C STUM BaPHAHTOM OCYINECCTBIICHHS, BKIFOYCHA B
10 MEHbBIICH MEpe OJWH BAPHUAHT OCYINECTBICHHS HACTOSINETO H300peTeHus. Takum
oOpa3om, Bce ¢pa3sl «B OJHOM BapHAHTE OCYHICCTBICHHUS» W «B BapHAHTE
OCYIINECTBJICHUY, MOSBIIIIONIHECS B PAa3HBIX MECTAX MOBCIOAY B JAHHOM OITUCAHUWH,
HEOOS3aTEJIPHO OTHOCATCS, HO MOTYT OTHOCHTBHCS, K OJHOMY M TOMY JK€ BapHAHTY
ocymecTBiaeHHs. Kpome TOro, KOHKDETHbIE MPH3HAKH, KOHCTPYKIHH HJIH
XaPAaKTEPUCTUKA MOTYT KOMOHHHPOBATHCA JHOOBIM TIOAXOAAIIAM 00pa3oM, Kak
OYEBHIHO CIICIHATTMCTY B JAHHOW OOJIACTH TEXHHKH UX JAHHOTO OTIMCAHHSA, B OJHOM
Wim 00Jiee BapHaHTAaX OCYMIECTBIICHHA. KpoMe TOro, HECMOTPS Ha TO, YTO HEKOTOPHIE
BapUAHTHI OCYIICCTBIICHHS, ONMMCAHHBIE B TAHHOM TOKYMEHTE, COJIEPKAT HEKOTOPHIE,
HO HE BCE, MPH3HAKH, COJEpJKAIUecs B JAPYTHMX BapHAaHTaX OCYIIECTBIICHHUS,
KOMOWHALIMK TIPU3HAKOB PA3HBIX BAPHAHTOB OCYINECTBICHHSA TIOAPA3yMEBAIOTCS
HAXOAIIMMHCS B TIpelenax o0beMa HACTOSIIETO0 M300PETEHHS W 00pa3yloT IpyTHE
BapUAHTHI OCYIIECTBIICHHUA, KaK TOHATHO CHEIMAIACTAM B JTAHHOW 00JACTH TEXHUKH.
Hanpumep, B Hwkecnaemyromiei ¢(opmyine W300peTeHHs JIOObIE W3 3asABICHHBIX

BAaPUAHTOB OCYIIECTBIICHUSI MOTYT HCIIOIb30BATHCSA B JTFOO0M KOMOWHAITUH.

Kpome Toro, TEpMUHBI KIIEPBBII, «BTOPOWY, KTPETHI» U T. A. B OTIUCAHUH H (HOopMYy e
W300pETEHUST WCTIONB3YIOTCS Ui  TPOBEICHUS PA3HYHH  MEKIy TOA0OHBIMU
3NEMEHTAMH M HEOOS3aTeNbHO — JUId  ONMCAaHWA IMOCTIENOBATENBbHOTO WU
XPOHOJIOTHYECKOTO TMOPsAJKa, €ClM 3T0 He YkaszaHo. CremyeT MOHMMATh, YTO
WCTIONIB3YEMbIE TAaKHUM OOpPa30oM TEPMHUHBI SBIAIOTCA B3aMMO3aMEHAEMBIMH TIPH
COOTBETCTBYIOLIMX OOCTOSTENIbCTBAX, W UYTO BAPHUAHTHI OCYINECTBICHHUS HACTOSIIETO
W300pETeHUs, OINMCAHHBIE B JAHHOM JOKYMEHTE, BBINIOJHEHBI C BO3MOXXHOCTBIO
SKCIUTyaTallUM B IOCIEJOBATEIBPHOCTAX, OTIMYAKOINUXCA OT ONHCAHHBIX WU

W300PAKEHHBIX B JAHHOM JOKYMEHTE.
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B mepBoM acmekte HacTOsIIee H300PETEHHE OTHOCHTCS K pPEaTH3yeMOMY Ha
KOMIIBIOTEPE CIMOCO0y YyIydYlmIeHHOM 00pa0doTku Tadmun. Crnocod mpeanoyYTHTETHHO
BKJIFOYAET JTall TPEAOCTABICHHSA SJECKTPOHHOTO JOKYMEHTa C (PHKCHPOBAHHBIM
MaKeTOM, Cojaeprkamero tadmuiy Oe3 ceTku. Croco0 NPeArmouTHTENBHO BKIFOYAET
sTanm 00ydeHHs Moaenu Tiayookoro oOyueHus (DLM) nHa oOyuaromux JaHHBIX,
OTHOCSIIIIAXCSA K MHOKECTBY 3JICKTPOHHBIX JOKYMEHTOB, CBSI3aHHBIX C OOYYCHHEM.
[TpeAnoYTUTEIPHO KAXKIbIA M3 MHOKECTBA JICKTPOHHBIX JOKYMEHTOB, CBS3aHHBIX C
oOy4YeHHEM, COACPKUT OOYYArONIyr0 TaOIMIly O3 CETKH W CBA3aHHYIO C HEH METKY,
VKa3bIBAIONIYI0 HAa OTPAHUYHTENBHYI0 pamMKy oOyuaromed Ta0mumbel. Crocod
NPEAMOYTUTEIPHO BKITIOYAET J3Tall OMNPEACICHUS OTPAHHYUTEIBHOW pPAMKH JUIS
TAONMHIBI 0€3 CETKH B YKA3aHHOM JJIEKTPOHHOM JOKYMEHTE C (PHKCHPOBAHHBIM
MakeToM mocpeacTBoM oO0yueHHOH DLM. Crioco0 mpeAanouTUTEIFHO BKITFOYAET dTAl
W3BIICYCHUS HW300paKEHUA TaONMUIBI 03 CETKH M3 YKA3aHHOTO 3JIEKTPOHHOTO
JTOKYMEHTA ¢ (PMKCHPOBAHHBIM MAaKETOM HAa OCHOBE OIPEJCIICHHON OTpaHUYUTEITHHON
pamku. Crnioco0 TPEAMOYTHTENHHO BKIFOYACT 3Tam OOpPaOOTKH H3BJICUECHHOTO
HU300pKEHUS 10 MEHBIIEH Mepe MOCPEICTBOM BBINIOJIHEHHS JTana PACIIHPEHHA.
Croco0 TPEeArmOYTHTENPHO BKIIIOYAET JTall OOYYEHHS YCIOBHOW TEHEPATHBHO-
coctazatenbHor cetu (cGAN), comeprkanieii HeilipoHHyro ceThb-reHepatop (GNN) u
HelipoHHyro ceTh-guckpuMuHaTOp (DNN). IlpemnoururenmsHo, mpu 3tom cGAN
oOyuaeTcs Ha O0OyYalOIIUX JAHHBIX, COACPIKAIMUX HAOOP peaNbHBIX Tap.
[IpenmoyTUTETPHO, TPU 3TOM KAKIABIM M3 YKa3aHHOTO HAOOpa pEalbHBIX TMap
COJICP’KHUT OTHOCSINEECS K OOYYEeHHIO PACITUPEHHOE W300paKEeHUE TAOTUIIBI O€3 CETKH
U COOTBETCTBYIOIEE H300PAKEHUE CETKH TaONHIbL. [IpeamodTuTebHO, MPH ITOM
oOyuenne cGAN BKIFOYAET MHOKECTBO 3TaroB oOydeHus. [IpeamoururensHo, mpu
3TOM Ka)KIbIA M3 YKa3aHHBIX 3TAMOB OOYUYEHHs BKIIOYAET OJHMH M3 3TATIOB a) WK b) H

3Tar ¢):
a) npenoctasinerare DNN peanbpHO#M mapsl, MOMyYeHHON W3 HA0OOPa pealbHBIX Tap;

b) npenoctaBieHre DNN creHepupoOBaHHOW TAphI, COAEPIKAIIEH H300paKeHHE
MPUTOAHONW TOJACITBHOW CETKH M COOTBETCTBYIOIIEE OTHOCAIIEECS K OOyYECHHIO

paciupeHHoe U300paskeHue TaOMUIBl 0e3 CEeTKH, MOMyYeHHOE M3 HAOOopa peabHbIX
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nap, Mpy 3TOM HW300paKEHUE MPUTOTHOHN MOIJACTBHOM CETKH MOYYarT MOCPEACTBOM
moaudukanuu ¢ nmomommpbio GNN COOTBETCTBYIOMIETO OTHOCSMIETOCS K OOYYECHHIO
PACHIMPEHHOTO H300PAKEHHUS TAOMHIBI O€3 CETKU C HCIOJIb30BAHHEM CITy4YalHOTO

BCKTOPA JaHHBIX;

c) onpeneneHue ¢ noMompo DNN ykas3aHus TOro, SBAsSETCA JIM NPEIO0CTaBICHHAA

DNN peanbHas um CreHepUpOBaHHAas mapa napoi, crenepupoBanHoit GNN.

[TpeanmouturensHo, Tpu 3ToM OO0yueHHe CGAN BKIFOYaeT MHOMKECTBO ITHUKIIOB
utepatuBHoro oOyuerms GNN wm DNN. [IpeamodrurensHO, TIPU 3TOM KOKIBIH U3
YKa3aHHOTO MHOJKECTBA IUKJIOB UTepatuBHOTO 00yueHuss GNN u DNN conmepxut mo
MEHBIIIEH MEPE OJIWH M3 YKa3aHHOTO MHOXKECTBA 3TAanoB o0y4eHwus. [IpeanoyrurensHo,
MPH 3TOM BO BPEMS KKIOTO IUKIA 00yYEHHUS COOTBETCTBYIOINYIO (PYHKIHIO TIOTEPH,
ces3anHyto ¢ GNN wmm DNN, MUHUMHZHPYIOT 0 TEX TIOP, TTOKA He OyAeT BHITIOTHEH
CBSI3AHHBIA TPEAUKAT IMKna ctabmimpHOCTH. [Ipemmoururensro, mpu 3tom cGAN
00y4aeTcs MOCPEeACTBOM MHUHUMH3AUWH KOMOMHUPOBAHHBIX TTOTEPH (DYHKIMHA TTOTEPH,
cesazaHHbIXx ¢ GNN u DNN, no Tex mop, moka He OyJeT BBIMIOJHEH IPEIUKAT
CTAOUITBHOCTH KOMOMHUPOBAHHBIX MOTEPB. Crnoco6 MPEANOYTHTEIHHO
JOTIOJTHUTENIPHO BKITOYAET 3Tall OIMpPENEICHUA H300PAKEHUS CETKU TaOIMLbl i
00pabOTaHHOTO W3BJIECYEHHOTO U300pakeHHs mocpeacTsoM oOydeHHOW GNN,
comepkamieii  oOydeHHyr0o CcGAN. Cmoco0 TNPEeAnoOYTHTENBHO JIOTIOJTHHTEIHHO
BKITIOYAECT 3Tanl KOMOWHUPOBAHHS OTPEACICHHOTO H300PAKCHHUS CETKH TAOIUIBI H
TaOMUIBI  0€3 CETKH W3 TPEJOCTABICHHOTO JJEKTPOHHOTO JOKYMEHTa C

(PMKCHPOBAHHBIM MAaKETOM B H300PAKEHUHU C CETKOM TaOJHIBI O€3 CETKH.

Bo BTOpom acmekte HacToAImEee M300PETEHHE OTHOCHTCS K KOMITBIOTEPHOH CHCTEME
U YIYyYIIeHHOW 00paOoTKu Tabmui. [IpenmouTuTenbHO, IpU 3TOM KOMITBIOTEPHAS
CHUCTEMA BBIMOJIHEHA C BO3MOXKHOCTBIO BBITIONHEHHS PEANM3YEMOI0 HAa KOMIIBIOTEPE

CII0c00a COTJIACHO TIEPBOMY aCTIEKTY HACTOSIIIETO H300OPETCHHUS.

B Tperbem acmekTte HacToAmee H300PETECHHE OTHOCHUTCA K KOMIBIOTEPHOMY
MPOrPAaMMHOMY TIPOAYKTY U YAyUYIIEHHOW 00paboTku Tadnwmu. [IpeamoururensHo,

IIPH 3TOM KOMIIBIOTEPHBIM IPOTPAMMHBIM MPOAYKT COJEPIKUT KOMAHJBI, KOTOPBIE,
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KOI'/Ia KOMIIBIOTEP BBIMOJIHAECT KOMIIBIOTEPHBIM MPOrPAMMHBIN MPOIYKT, 3aCTAaBIAIOT
KOMIIBIOTEP BBIMIOJIHATh PEANTHM3YEMBIH Ha KOMIBIOTEPE CHOCOO COTJIACHO TEPBOMY
acTeKTy HAcTOAMEero wu3oOpereHus. llpeanoyTHTEeNnsbHO, TPH 3TOM KOMIBIOTEP
NPEACTaBIAET COOOH KOMIBIOTEPHYIO CHCTEMY COTJIACHO BTOPOMY  ACTIEKTY

HACTOSIIETO NU300PETEHHUS.

B detrBepTOM acmekre Hactosmiee H300PETEHHE OTHOCHTCS K HCIOJIb30BAHHIO
peanu3yeMoro Ha KOMIBIOTEPE CIOco0a YIYUYNICHHOW 0O0paOOTKH TAaOIHUI[ MEPBOTO
ACTIEKTa HACTOAINETO H300PETEHUsS, KOMITBIOTEPHAA CHCTEMA COTJIACHO BTOPOMY
ACTIEKTy HACTOAIMIETO HW300PETEHHS WM KOMIBIOTEPHBIM MPOTPAMMHBIN TPOIYKT
COTJIACHO TPETBEMY AacCMEKTy HACTOSIIETO HW300pETeHHA Ui TEHEPUPOBAHUA

Pazo0paHHOTO TOKYMEHTA U3 IJIEKTPOHHOTO TOKYMEHTA ¢ (PUKCUPOBAHHBIM MAKETOM.

Hactosimee w300peTeHHe TpeAOCTaBIAET pPeau3yeMbld HAa KOMIIBIOTEPE CIOCOO,
KOMITBIOTEPHYIO CHCTEMY M KOMIIBIOTEPHBIN ITPOrPAMMHBIN MPOAYKT JUIA YTy YIIEHHON
00paboTKH TAOMHUI, a TaKKe HCIOJb30BaHHE JFOOOTO W3 CIOCO0A, CHCTEMBI WU
MPOAYKTA JI TEHEPUPOBAHUA Pa300PaHHOTO JOKYMEHTA U3 SJEKTPOHHOTO JTOKyMEHTA
¢ ¢ukcupoBaHHBIM MakeTOM. CrienUaNHUCT B JAHHOM OONAaCTH TEXHHUKH OLIEHHUT, YTO
CHOcO0 peanu30BaH B KOMIBIOTEPHOM IIPOTPAMMHOM TMPOAYKTE U BBIIOJTHEH C
HCTIOJIb30BAHUEM KOMITBIOTEPHOU crcTeMbl. CHENMANNCTY B JAHHOH 00JIACTH TEXHUKH
TaKKe SICHO, YTO YJIyYNICHHAs OOpa0OTKa TaOIMIl MOKET OBITh HCIOJIb30BAaHA IS
pa3dopa TaOmuI W3 JOKyMEHTOB. llosTOMYy pgamee dYeThIpe acmeKkTa HACTOSIIETO

H300peTEHHsT PACCMATPHBAIOTCS BMECTE.

[TpenmeToM HaAcTOSTIETO M300PETEHHS ABIIETCS YAyUIIEHHE 00paOOTKH TaOIHIl H, B
YACTHOCTH, YJy4YIIEHHE OOpa0OTKH TaOmuI[ Oe3 CETKH. XOTS TPEIOCTABIECHHOE
pENIeHHe CIMOCOOHO YIYYNIHTh OOPAaOOTKY JIFOOOH TAONMIIBI, COJEPKAIMEH WIIH HE
UMEIOMEN KAaKOW-THOO CTPYKTYPHI CETKH, W3BECTHOM B JAHHOW OOJACTH TEXHHKH,
HACTOSIIEE W300pEeTEeHHE 0COOCHHO HAIPABJICHO HA YIYYINEHHYIO 00PaOOTKY TaOJIHIL
0e3 cetku. Takwe TaONMMIBI, B YACTHOCTH, TPYAHO OOHAPYKUTh B JIIEKTPOHHBIX
JTOKYMEHTaX ¢ (PUKCHpPOBAHHBIM MakeToM. Kpome Toro, Takyr HH(OpPMAILHIO, KaK

uepapxus, COAEpXKallylocs B HEH, TpyAHO u3Bieub. CleaoBaTENbHO, MNPEAMET
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HACTOSIIET0 U300peTeHus 00Jiee KOHKPETHO HAIPABJICH HA MPEAOCTABICHHE CIOCO0a,
CHCTEMBI W KOMIBIOTEPHOTO TPOTPAMMHOTO TPOAYKTA, ITO3BOJSIOMMUX YIAOOHO,
3 PEKTHBHO M HAJEKHO U3BJICKATH TAOTHYHBIE TAHHbBIE U3 SJIEKTPOHHBIX JOKYMEHTOB
NPU COXPAHEHUH MX (opMaTa U CTPYKTYPHI (WM Hepapxuu). Y TydnieHHas 00padoTKa
COTJIACHO  HACTOAINEMY HM300peTeHHI0O TaOnmuiy Oe3 CEeTKH MOXKET  OBITh
NPEUMYIIECTBCHHO KCIOJIb30BAHA B Pa3HBIX O00IACTAX, TaKUX Kak LUPpPOBOE
n3pnedenne cuMBoioB (DCE), ynyumenne n3o0paskeHus, ONTHYECKOE PACTIO3HABAHUE
cumBoyioB (OCR), aHamu3 mMakeTa JOKYMEHTA, OOHApY)KEHHE TOJCH, pa30op mojeH

UT. I

[lpeamMeToM HAcTOAIMETr0 HW300PETEHUsS SBISIETCA TCHEPHPOBAHHE PAa300PAHHOTO
JAOKYMEHTA U3 JJIEKTPOHHOTO TOKYMEHTA ¢ (PHKCHPOBAHHBIM MaKETOM. B cBs3H ¢ 3THM,
OTIPEACIICHHOE H300pAKEHWE CETKH TaOnuipl ¥ Tabmmma Oe3 CeTKH U3
NPEAOCTABIICHHOTO  JJIEKTPOHHOTO  JOKYMEHTa C (DUKCHPOBAHHBIM  MAKETOM
CKOMOWHHUPOBAaHBI B HW300P&KEHWH C CeTKOM Ta0mumpl Oe3 cetku. JlaHHOE
HM300pAKEHUE C CETKOM TAONHIBI O€3 CETKH MOXKET OBITh MPEAOCTABIIEHO B BHUJC
OTIIENHHOTO H300PAKEHHSA, & MOJKET M HE OBITh TMPEAOCTaBieHO. [laHHOE H300paskeHHE
C CETKOW TaONUIBI 0€3 CETKH MOKET OBITh HAJOKEHO HA 3JEKTPOHHBIM JOKYMEHT C
(PMKCHPOBAHHBIM MAaKETOM HJIH €r0 H300pa)KEHHE, a MOXKET W He OBITh HaJOXEHO.
[IpeamouTUTEIPHO, TEHEPUPOBAHHUE PA300PAHHOTO MOKYMEHTAa M3 JIIEKTPOHHOTO
JIOKYMEHTa ¢ (PUKCHPOBAHHBIM MakeTOM BKitouaeT 3tan BbimonHeHHs OCR Tekcra,

CBSI3aHHOTO C TAOJMYHBIMH JAHHBIMH, U3 H300Pa’KEHHS C CETKOHM TaOIHIIBI O€3 CETKH.

«Pa30op» B pamMKax JaHHOTO JOKYMEHTa OTHOCHUTCS K TEPMHHY, H3BECTHOMY U3
YPOBHSI TEXHHKH, KOTOPBIH MPEANMOYTHTEIIFHO CJIeyeT MOHUMATh KaK aHAIU3 W/WITH
paszeieHre MOTOKA JAHHBIX, HATIPUMED, SJICKTPOHHOTO JTOKYMEHTA C (PUKCHPOBAHHBIM
MaKeTOM, Ha OoJee JIerko 0OpadaThIBaeMble KOMITOHEHTHL. OJTO HANpPAaBICHO HA
o0JlerYeHre BBITIOTHEHUS KaKOT0-MHOO0 mpeoOpasoBanus, Hanpumep, OCR, B moToxke

JTAHHBIX.

«TabnmuuHple naHHBIE» B pPaMKaxX [JAHHOTO JOKYMEHTA OTHOCSATCS K TEPMUHY,

HU3BCCTHOMY M3 YPOBHA TCXHUKH, KOTOpBIfI OpCAnOYTUTCIIPHO CIICAYCT MOHHUMATh KakK
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mo00e TpeACTaBICHHUE MAHHBIX B (pOopMe HAAJIEKAIIEro M YETKO OIpPENENICHHOTO
dopmata u CTPYKTYpel (WM HWEpapXuu), YTOOBI YIYYIIMTh BHU3YaIbHOE
NPEACTaBICHHE, HHTEPIPETALMIO W HW3BJICUCHHE JaHHBIX. TaOnudHble IaHHbBIC
MOMOTAIOT  TOJJICP)KUBATh  HMEPApXHI0  JaHHBIX, a  TaKke  IMO3BOJIAIOT
KIacCU(UIMPOBATh TIPEACTABICHHBIE B HUX JaHHBbIE. 1aONWyHBIE JaHHBIE MOTYT
BKJIFOYATh KOH(UTYPALHIO CTPYKTYPHUPOBAHHBIX JTaHHBIX, TAKHE KaK CTPYKTYpa CETKH,
Tabmuia ¥ 1. 4. B ciydae TaOmuipl 0e3 ceTKH KOH(UTYpPALHUH CTPYKTYpPHPOBAHHBIX

JAHHBIX HEBUAUMBL. HeoOs3aTebHO TAaOMYHBIE JAHHBIE MOTYT COJEP)KaTh OJIOK-

CXEMY.

«DNEeKTPOHHBIA JOKYMEHT» B PaMKaX JAHHOTO JOKYMEHTa OTHOCHTCA K TEPMUHY,
W3BECTHOMY W3 YPOBHS TEXHHKH, KOTOPBIA MPEAMIOYTHTENBHO CIIEIyEeT MMOHUMATh KaK
000 3NEKTPOHHBIM HOCHTENh, KOTOPBIA MOMKET COJEpKaTh B ceOe OJHYy WIH
HECKObKO  (opm  comepskumoro. Takod  DIEKTPOHHBIM  JOKYMEHT  MOMXKET
CyLIeCTBOBaTh B pasHbIX (¢opMmMaTax, Takux Kak (ain ¢opmaTta TEPEeHOCHMBIX
AOKyMEHTOB (mMeromuii pacmupenue .PDF), mokymeHT, creHepHpOBaHHBIA C
WCTIOJb30BAHUEM TMPOTPAMMHOTO oOecrieyeHus Ay 00pabOTKU TEKCTOB (Hampumep,
¢daiin ¢  pacmmmpenuem .doc  wmm  .docx), BEO-TEKCTOBBIM  JTOKyMEHT
(pacumupenne . HTML wmm .htm), nokyment adobe postscript (pacmupenue .ps) u T. 1.
Kpome Toro, 31eKTpOHHBIN JOKYMEHT MOKET COAEP)KATh WM HE COAEP)KaTh pPa3HbIC
(OpPMBI COIEPKUMOTO, HATIPUMEP, KOHPUTYpALUs HECTPYKTYPHPOBAHHBIX JTAHHBIX,
TAKAX KAaK TEKCTOBbIE JaHHBIC, HW300PAKEHWI W T.J., H KOHQHUTYpauus
CTPYKTYPHUPOBAHHBIX JAHHBIX, TAKAX KaK TaOJIMYHBIC JAaHHBIE, TUCTOTpAMMa H T. [I.
bonee TOTO, SNEKTPOHHBIA JOKYMEHT MOXKET COAEPKATh WM HE COACPKATh
CAUHCTBCHHBIC TAOMWYHBIE JaHHbIE (TaKWe KaK eIWHCTBEHHAS TAaOMWIA) WITH

MHOKECTBO TAOITHYHBIX JaHHBIX.

«ONEKTPOHHBIM JOKYMEHT ¢ (DHKCHPOBAHHBIM MAaKETOM» B paMKax JaHHOTO
JOKYMEHTa OTHOCUTCS K TEPMHUHY, HU3BECTHOMY M3 YPOBHS TEXHUKH, KOTOPBIM
MPEIIMOYTUTENBHO CIIEAYyET TOHUMATh KaK JIOOOH STEKTPOHHBIA HOCHUTENb, KOTOPBIHA
MOJKET COJEpkKaTh B ceOe OJHY HIIM HECKOJIBKO ()OPM COAEPKUMOIO M B KOTOPOM

omHa wumH Oonee (GOopM COAECPKUMOTO HMEIOT (PHUKCUPOBAHHBIM MakeT. Takou
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3MEKTPOHHBIN JOKYMEHT MOJKET CYIIECTBOBATh B Pa3HBIX (popMarTax, TAKUX Kak (haim
¢opmMaTa TEPEHOCHMBIX JOKYMEHTOB C BO3MOYKHOCTBIO TOHMCKA WM 0€3 HEro
(umeromuit pacmupenue .PDF), pactposeiii ¢aiin (umerommit pacmmupenue .bmp),
¢aiin popmaTa IEPEeHOCHMOHN CeTeBOM Tpaduku (MMEIONIUH pacmUpeHue .png), ai
¢dopmara OOBEAMHEHHOM TPymIBI JKCHEPTOB 1O  ¢ororpadpuu  (MMEFOIIHIA
pacmimpeHue  .jpeg), TeroBbid  ¢opmar ¢aiina m300pakeHHA — (MMEKOIIUN
pacmupenne  .tiff) wT. m  [lpeAmodTHTENIFHO  JJIEKTPOHHBIA  JTOKYMEHT C
(pUKCHPOBAHHBIM MaKeTOM TpeacTaBisieT co0oit PDF-nokyment, koporko pdf. Takoi
PDF mmpoxo ucmonb3yercs U 00eCeYuBaeT MPOCTOTY OOMEHa (HaIpuMep, nepeaady
W TIONyY€HHE) TAOMYHBIX NAHHBIX MEXKIY Pa3HBIMH JIUIIAMH, a TaKKe YyIOOHYFO
WHTEPTIPETALNIO ¥ H3BIICYCHHE WHPOPMAIMH W3 TAOMHMYHBIX AaHHBIX. OIHAKO, KOT/A
TpeOyeTcs w3BiIeYb TAOMWYHBIE NaHHBIE W3 pdf, HampuMep, mMyTeM KOMHPOBAHHA
TAONMUYHBIX JaHHBIX U3 pdf, TaOmuHBIE MTaHHBIE TEPSIOT CBOM (OPMAT M CTPYKTYPY

(WM “epapXuIo), TEM CaMbIM JIeJiasi W3BJICYCHHBIE JAHHBIEC OECTIOIC3HBIMH.

Jina  u3BnedeHuss U300pakeHUs TaOMMIBI O€3 CEeTKH U3 TMPEIOCTABICHHOTO
JJMEKTPOHHOTO JOKyMEHTa C (DUKCHPOBAHHBIM MAKETOM TIPOCTOM  BAapHAHT
OCYIIECTBICHUS HACTOAMIETO HW300PETEHHA TNPEAOCTABISIET OOYYCHHE MOJEIH
rimyookoro oOyuenus (DLM) Ha oOy4arOmuX JAHHBIX, OTHOCSIIMXCS K MHOXECTBY
JNEKTPOHHBIX JIOKYMEHTOB, CBA3aHHBIX C OOydeHHEeM. [IpenrmouTHTeNnbHO, TIPH ITOM
KOKIbIA M3 YKAa3aHHOTO MHOKECTBA OJICKTPOHHBIX JOKYMECHTOB, CBSI3aHHBIX C
0oOy4eHHEM, COACPKUT OOYYArONIYI0 TaOJHIly O3 CeTKH W CBSI3aHHYIO C HEH METKY,

YKa3bIBAIOTIY0 HA OTPAHUYHTEIIFHYIO PAMKY OOyYaronieH TaOTHIbL.

[TpernMyImecTBEHHO HACTOAIIEE M300PETEHHE TO3BOJISAET ABTOMATHYECKH OTIPEICIAThH
TAaOTMYHBIE JAHHBIE M3 3JIEKTPOHHOTO JOKYMEHTA, TEM CAMBIM, YCTPAHSASA MPOOIIEMBI,
CBSI3aHHBIE C PYYHBIM BBIOOPOM TAOMYHBIX JAHHBIX TMOIB30BAaTENEM. TakuMm 00pa3om,
BpEMS W YCHIHWS, HEOOXOAMMBIE i1 PYYHOTO BHIOOpAa HAHHBIX, MOTYT OBITH
COKpAIIEHBI, TEM CaMmbIM TOBBIMIAs 3(P(HEeKTHBHOCTH PadOTHI TMONb30BaTeNA. Kpome
TOTO, HAcTosMmee HW300PETEHHWE TO3BOJAET H3BIEKATh TAOMHIBI O€3 CEeTKH U3
3MIEKTPOHHBIX JOKYMEHTOB C (DUKCHPOBAHHBIM MAaKETOM TAaKHM O0pa3oM, dYTO

uepapxusa TaOJIMYHBIX JAaHHBIX COXPAHACTCA MOCIIC U3BJICUCHUA. BYI[CT IIOHATHO, 4YTO
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COXpaHCHHE UEPAPXHU TAOJIMYHBIX JAHHBIX MMOCIIE WU3BJICUCHUS MO3BOJIAET COXPAHUTh
LENOCTHOCTh HH(OPMAIMHK, TMPEACTABICHHONW B TAONMYHBIX JAHHBIX, TEM CaMBIM
oOecrieunBas y00HOEe, HAAEKHOE U S(PPEKTUBHOE H3BIICYCHHUE W HHTEPIPETALIUIO

TaOJIMYHBIX JaHHBIX.

«I'myOokoe oOyuyeHHME» B paMKax MaHHOTO JOKyMEHTA OTHOCHTCA K TEPMHUHY,
W3BECTHOMY M3 YPOBHS TEXHUKH, KOTOPHIH TIPEANOYTHTEIHHO CIIEAYET MIOHUMATh KaK
METOJII MAITUHHOTO OOYYEHHS, KOTOPHIE BKIIOYAIOT CETH (TAaKHUE KaK UCKYCCTBEHHBIE
Hedpounsie cetd (ANN), pekyppenrabie HedpoHHble cetd (RNN), ceprounsie
Heriponabie ceTd (CNN) ®m T.1a.) y3moB (TaKMX KaK HCKYyCCTBEHHBIE HEHPOHBI),
CTIOCOOHBIX K TOyKOHTPOJUPYEMOMY OOYUYEHHIO MM KOHTPOJIHPYEMOMY OOYUYEHHIO
Ha OCHOBE OOpPA3IOB JJIEKTPOHHBIX TOKYMEHTOB, COJEP’KAIIMX Pa3IHYHBIE (OPMBI
TAaOJIMYHBIX JAHHBIX B HUX. B Takom ciiywae DLM MoskeT ObITh 00yUeH OOHAPYKHUBATH
MECTOTIOJIO’KEHUE TAOIMYHBIX JAHHBIX B 3JIEKTPOHHOM JOKYMEHTE, HAIPUMED, My TeM
MPEIOCTABICHAA MHOXECTBA OOpPA3IOB 3JEKTPOHHBIX JOKYMEHTOB, CBS3aHHBIX C
oOy4eHHeM, CoepKamx 00yJaroNIy 0 Ta0IHIly 0€3 CETKH U CBSI3aHHYIO C HEUW METKY,

YKa3bIBAIOIIYI0 HA OTPAHUYUTEIIbHYIO PAMKY 00Yy4aromen TaOTUIIbI.

«OrpaHMyUTENBHAS PaMKa» B pPaMKaxX JAaHHOTO JOKYMEHTa OTHOCHUTCS K TEPMUHY,
W3BECTHOMY M3 YPOBHS TEXHUKH, KOTOPHIM MPEANOYTHUTEIBHO CIIEAYET MOHUMATh KaK
npsAMOYTONbHAs (popma, KOTOpas CO3MaeTcs B OONACTH 3JIEKTPOHHOTO OKYMEHTA,
cozepxamied Tabmuiry 0e3 CEeTKH, M B KOTOPOH CO3JaHHAs MPAMOYTOJbHas (opma
MOJTHOCTHIO OXBATBHIBAET TAOMWIYy Oe3 ceTkd. byaeT mOHATHO, 4TO0 007acTh OJHOU
CTCHEPUPOBAHHOW OTPAHWYHUTEIBHOH PAMKH COOTBETCTBYET OOmEeH oOmacTh
CTPAHUIIBI JIEKTPOHHOTO JOKYMEHTA, OXBATHIBAEMOW €IWHCTBECHHBIMU TAOTHYHBIMHU
naHHBIMH. Hampumep, 00macTe €IMHCTBEHHOW OTPAHHMYUTENBHOW PAMKH MOJKET
COOTBETCTBOBATh OOJIACTH CTPAHULBI JJIEKTPOHHOTO JOKYMEHTA, €CIIH YKa3aHHBIC
TaOJIMYHBIE /JTaHHBIE TPEACTABICHBI TaK, YTOOBI TONHOCTBIO OXBATUTH CTPAHUILY
3JIEKTPOHHOTO JOKyMeHTa. OHAKO OOJBITMHCTBO TAOJMYHBIX JAHHBIX, KaK MPaBHUJIO,
OXBaTHIBAIOT MEHbIIME OOJACTH BHYTPH CTPAHHUI] 3JEKTPOHHBIX JOKYMEHTOB,
HanpuMep, oOmactw B mpeaenax S50% cTpaHMI] SIEKTPOHHOTO JOKYMEHTA.

HeoOs3arenpbHO  00MacTe  €IMHCTBEHHOM  OTPAaHMYUTENIBHOM  PAMKH — MOXKET
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PacTpOCTPAHATHCS HA HECKOJBKO CTPAHMIL, €CJIH €JIMHCTBEHHBIE TAOIHYHBIC TAHHBIC
CYIIECTBYIOT HA HECKOJBKHX CTPAHMIAX AJIEKTPOHHOrO AOKYMEHTa. B Takom ciydae
CT€HEPUPOBAHHAsA OTPAHHYUTEbHA pPaMKa OyJeT COOTBETCTBOBATh OOJIACTH,

OoIpIIel, yeM 00mIast 00IACTh KaXKIOHM CTPAHUIIBI SJIEKTPOHHOTO TOKYMEHTA.

[IpennovyTurensHO OrpaHHYHMTEIIbHAS pamka COJIEPKHUT KOOpPJHHATY,
COOTBETCTBYIOIYK0  BEpPIIMHE  OTPAHMYMUTEIIBHOM  PaMKM, M  KOOpPAUHATY,
COOTBETCTBYIOLIYIO IIUPUHE M BBICOTE OTPAHUUYUTENBHOM pamMKH. COOTBETCTBEHHO
OTpaHWYHTEIbHAA pPaMKa MOXKET COJCpXaThb KOOpPAWHATHL tx; ty; tw; th
ATNBTEPHATUBHO OTPAHUYHUTENBHAS PAMKa COAEP’KUT KOOPAUHATY, COOTBETCTBYIOILY IO
KOKIOW M3 BEPHIMH OrpPaHUYUTENBbHOM pamMKkuh. COOTBETCTBEHHO OTPaHHYUTENbHAA

paMKa MO>KET coaeprkaTh KoopauHatel: (tx1, tyl); (tx2, ty2); (tx3, ty3); (tx4, ty4).

Jing  w3BnedeHuss W300pakeHWs TaOnMMIbBl Oe3 CEeTKH W3 TMPETOCTABICHHOTO
JJMIEKTPOHHOTO JOKyMEHTa C (DUKCHPOBAHHBIM MAKETOM TIPOCTOM  BapHaHT
OCYIIECTBJICHUS HACTOSAIIETO H300PETEHUs, KPOME TOTO, O0ECIEYMBAET H3BIICUCHHUE
M300paKeHUsT TAOMUIBI O€3 CETKH M3 YKA3aHHOTO JJIEKTPOHHOTO JOKYMEHTA C
(PMKCHPOBAHHBIM MAaKETOM HA OCHOBE ONPEACICHHOW OTPAHUYUTEIIFHOH PaMKH.
[IpeamodTuTeIHHO M3BICYEHHOE H300pPAKEHHE COOTBETCTBYET H300PaKECHHIO,
00/IacTh KOTOPOTO HAXOAUTCA BHYTPH OTPAHUYMUTEIIBHOW PAMKH JIJIEKTPOHHOTO
JOKyMEHTAa ¢ (PUKCHPOBAHHBIM MAaKeTOM. V3BIIe4eHHOE H300pPAKEHUE MOMKET OBITH
WM HE OBITh CBA3aHO C OJAHHM WM Oojee popmaramu (aiiioB H300PAKEHHUH, B TOM

yyuce Oe3 orpaHudeHH .Jpg, .png, .bmp, .gif u 1. 1.

[TpeAnoYTHTETFHO MHOKECTBO JJIEKTPOHHBIX JOKYMEHTOB, CBA3aHHBIX C OOYUYEHHEM,
KOKABIH W3 KOTOPBIX COAEPIKUT O0YUArOIyI0 TaONHIy O€3 CETKH W CBSI3aHHYIO C HEH

METKY, YKa3bIBAIOIYI0 HA OTPAHUYHTEIIFHYIO PAMKY OOYYaromeld TaOIIUIIbI, TTOTyYaroT

My TEM:

o MPEIOCTABICHUA MHOKECTBA 3JICKTPOHHBIX JAOKYMEHTOB C (PUKCHPOBAHHBIM
MAaKeTOM, CBSI3aHHBIX ¢ 0OyueHHeM DLM, KaXknaplii U3 KOTOPBIX COAEPIKUT TaOIHUIY

0e3 ceTkH, B KOTOPOHM YKAa3aHHOE MHOJKECTBO DJJEKTPOHHBIX JOKYMEHTOB C
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(PUKCUPOBAHHBIM MAaKETOM, CBSI3aHHBIX ¢ oOydeHuem DLM, mpeoOpasyroT B s3bIK

Pa3METKH;

o peoOpa3oBaHUs MHOXKECTBA 3JEKTPOHHBIX JOKYMEHTOB C (PUKCHPOBAHHBIM
MAaKETOM, CBA3aHHBIX C OOYYEHHEM, B COOTBETCTBYIOIIME JOKYMEHTHI Ha S3bIKE

Pa3METKH;

o UACHTH(PUKAIIMA B KaXKIOM M3 COOTBETCTBYIOIIMX JOKYMEHTOB Ha S3BIKE
pasMeTKH Tera TaOJHIBI, CBA3aHHOTO C TAOMWIEH Oe3 CETKH COOTBETCTBYIOINETO

3JIEKTPOHHOTO JTOKYMEHTA C (PUKCHPOBAHHBIM MAKETOM, CBI3AHHOTO C OOyYECHHEM; H

o NPUBA3KA METKH, K KaKJIOMY M3 MHOKECTBA JJIEKTPOHHBIX JOKYMEHTOB C
(PUKCUPOBAHHBIM MAaKETOM, CBSI3aHHBIX C OOYUYEHHEM, JJIS OTPAHUYHTEIHHON paMKH
TaONMUIBI O€3 CETKH, TPH 3TOM YyKa3aHHAS METKA OCHOBaHA IO MEHBINEH Mepe

HYaCTHYHO Ha COOTBCTCTBYIOIIICM I/II[CHTI/I(i)I/II_[I/IpOBaHHOM TCIre Ta6J'II/II_[BI.

CornacHo NpeaNOYTUTENPHOMY BAPUAHTY OCYIIECTBIEHHUA MHOKECTBO 3JIEKTPOHHBIX
JOKYMEHTOB, CBSI3aHHBIX C 00yYEHHEM, KOKIABIH M3 KOTOPBIX COAEPIKUT OOYUAIOIIYTO
TaONHILy 0€3 CETKH M CBSA3aHHYIO C HEM METKY, YKa3bIBAIOIIYI0 HA OIPAHUYUTEIIbHYTO

PaMKy 00yJaroniel TaOHIIBL, TOTyYar0T Iy TEM:

o npeaocTaBieHuss MHokecTBa PDF-nokyMeHTOB, Kakapli M3  KOTOPBIX

COJIEPKHT TAONHIly 0€3 CETKH;
o npeoOpasoBanus MHOkecTBa PDF-nokymentoB 8 HTML-noxkyMeHTSI,

O uaeHTHuKammH, B KakaoM u3 HTML-n1oKkyMeHTOB, Tera TaOIUIlbL, CBI3aHHOTO

¢ Tabmmuiel 0e3 ceTku cooTBeTcTBYIomero PDF-nokymenra; n

o MPUBS3KH METKM, K KakaomMy H3 MHoxkecTtBa PDF-gokymenToB, s
OTPAHUYUTETHHOW PAMKH TAONHIIBI O€3 CETKH, MPH ATOM yKa3aHHAs METKAa OCHOBAaHA
M0 MEHBIIEH Mepe YaCTHYHO HAa COOTBETCTBYIOIIEM HICHTH(HUIIMPOBAHHOM TETE

TAOJIULIBL.
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«SI3BIK pa3METKW» B PaMKax JAHHOTO JOKYMEHTA OTHOCHUTCS K TEPMHHY, H3BECTHOMY
U3 YPOBHS TEXHHKH, KOTOPBIH MPEIIOYTHTEIFHO CIIEAYyEeT MOHUMATh Kak (opmar
daiina, moaxomAmIMi IS AHHOTHPOBAHUA JOKYMEHTAa CIOCOOOM, CHHTAKCHYECKH
OTJIMYMMBIM OT COOTBETCTBYIOIIETO TEKCTA, YTO O3HAYAET, KOIJA JOKYMEHT
00padaTHIBAIOT AJI1 OTOOPAKEHUS, SI3BIK PA3METKH HE OTOOPAKEH W €r0 HMCIIOJIb3YIOT
st popMaTHPOBAHUS COOTBETCTBYIOIIETO TEKCTA. MCmonmb30BaHME sS3bIKA PA3METKH
MOJKET OBITh OTPAaHWUYECHO WM HE O00SM3aTEbHO OTPAHUYCHO (HOPMATHPOBAHHEM
COOTBETCTBYIOIIETO TEKCTA. SI3BIK Pa3sMETKH MOKET COAEPKATh WIIH HE COJMEPKaTh
JOTIOJTHUTEITbHBIE (DYHKIMOHATBHBIE BO3MOXXHOCTH. [IpHMEpBI S3BIKOB Pa3METKH
BKIOUYaroT creayromnme Gopmater dainos troff, nroff, TeX, Scribe, GML, SGML,
HTML, XML, XHTML, npyrue npunokeHus Ha ocHOBe XML u 1. 1. Mcnons3oBanue
SI3bIKA PA3METKH JIJIS TIOJyYEHHUS TETOB TAOITUIIBI JIETKO PEaTH30BaTh U MPEIOCTABIISAET
Ka4eCTBEHHYI0 HH()OPMALMIO O TOJIOKEHUHM TaOMUIBI (0€3 CETKH) B 3IEKTPOHHOM
nokymeHTe. M3 3Toi WHPOPMALWHU O MOJIOKESHHUU JIETKO BBIBOJAT OIPAHHYHTETHHYTO
pamky ms Tabmunel (0e3 cetkn). [IpeamoururensHo ucrmonmb3yroT HTML B kauecTse

a3bika pasmetkn. HTML mupoko uenonb3yercs.

[IpeanmoururensHo DLM nmst ompeneneHus OTpaHUYUTEILHOW PAMKH IS TAOJIHIIBI
0€3 CeTKH B 3JEKTPOHHOM JOKYMEHTE C (PUKCHPOBAHHBIM MAKETOM IPEICTABISACT
co00¥ OHy WM OoJiee MCKYyCCTBEHHBIX HEHpOHHBIX ceTel (ANN), peKyppeHTHYIO
Hedponnyto cetb (RNN) wm cBeprounyio nelipoHHyto cetb (CNN). CormacHo
MPEaNOYTHTEIPHOMY BapuaHTy ocymectieHuss DLM mpexacrasmser coboir CNN.
Pazupie  apxutektypsr DLM  mommatorcs  OOy4YeHHWIO I OTPEICICHHS
OTPAHUYHUTEIHHOW PAMKH I TaONHIBI 0e3 CETKH B JSJIEKTPOHHOM IOKYMEHTE C
¢ukcupoBaHHBIM MakeToM. OmHaKO OOJBIIMHCTBO METOAOB HE YCTOMYUBHI K
SKCTPEMAJbHBIM HM3MEHEHHAM TOYKH 3peHus u (ona. UMssectno, uyto CNN
YpEe3BBIYAMHO HAJE)KHBI K BapHAUAM (POHA W TOUKH 3pEHUS B 3a7a4ax OOHApPY KCHHA
U KJIaccH(UKAIUK OOBEKTOB, YTO JETAECT WX OYEHb MOIXOMAIIUMH IS OMPEIEICHUS
OTPAHUYHTENBHBIX PAMOK TaONMUIBI O€3 CETKHM B JJCKTPOHHBIX JOKYMEHTaX C
(pUKCUPOBAHHBIM MAaKETOM C U3MEHAEMBIM MAKETOM, TAKMX KaK HAy4HBIE ITyOJIMKALIUH

UT. ]I
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[TpeanouturensHO QyHKIUSA TIOTEPD, CBA3aHHAA ¢ 00yueHneM DLM s onpeneneHus
OTPAaHUYMTEIBHOM PAMKH Ui TaONMIBI 0€3 CETKU B JJIEKTPOHHOM JOKYMEHTE C
(pUKCUPOBAHHBIM MAKETOM II0 MEHBLIEH Mepe YacTHYHO OCHOBaHA Ha (PyHKIMHU
notepb nepeceueHust Hax oobeauHeHueM (IOU). IOU M0oxHO paccuuTaTh Kak 001acTh
MEPeCeYCHUs], Pas3JeiecHHYI0 Ha 00jacTh oObeauHeHWs AByX pamok. [OU momkHO
ob1Th Mexkay >0 1 <1. UT0OBI UIMETHh BO3MOKHOCTH TIPEACKA3BIBATH OTPAHUIHTEIIHHBIE
pamku, HaMm HykHO, 4roObl [OU Haxommnock MeXAy TPEACKa3aHHOM
OTPAaHUYUTEIPHON PAaMKOM MW JTaJOHHOM OrPAHWYUTEIBHOM PaMKOM, KOTOpas
cocTaBisAeT mpuOMH3UTENbHO 1. bonee mpeanouTHTenpHO (QYHKITHS TIOTEPD, CBA3aHHASL
¢ ooyuenuem DLM nmns ompeneneHus OTPAHWYUTENBHOW PAMKH A TaONMHIBI Oe3
CETKH B JJIEKTPOHHOM JOKYMEHTE C (PUKCHPOBAHHBIM MAKETOM TI0 MEHBIIEH Mepe

YaCTHYHO OCHOBAaHA HA (PYHKIMH OTEPHh OMHApHOU mepekpecTHoU suTpormr (BCE).

Nssneuennoe ¢ momompio CNN m300paskeHHe 0OpaOaTHIBAIOT COTIIACHO TPOCTOMY
BAPHAHTYy OCYILIECTBIICHHUS HACTOAIIETO M300pereHus. [IpeamoururensHo 00padoTKa
M300pakeHus, H3BIEYEHHOTO ¢ momomplo CNN, BKIIOYAaET MO MEHBLIEH Mepe
BBITIOJTHEHAE JTana pACIIMPEHHsA. BBINOTHEHWE pPACHIMPEHUS  H3BICUYCHHOTO
HM300paKEHUS CBSA3BIBAET OOBEKTHI, HATPUMEP, TEKCTOBYIO HH(POpMALUIO O€3 CETKH,
NPUCYTCTBYIOLIyI0 B TaOmuIax Oe3 CeTKH, ¢ TpeOyeMOH W/WIM pPaBHOMEPHOH

IUIOTHOCTHIO TTUKCEJIEH.

Byner MOHATHO, YTO TMPH BBINOJIHEHHH TAKOTO MOP(OJOTHYECKOTO PACIIUPEHUS
00OBEKTOB B TAONHIAX O€3 CETKH, YTOOBI YKa3aHHbIC OOBEKTHl HMEIIH PABHOMEPHYIO
TUIOTHOCTh TTHUKCENIEH, YMEHBINAUCh CJIO)KHOCTH, CBA3aHHBIE C OOpPaOOTKOU
YVKa3aHHBIX  OOBEKTOB,  HMMEIOMIMX  Pa3IM4YHYK)  IUIOTHOCTh  IHKCEJICH.
«Mopdonoruyeckas onepanys» B paMKax JaHHOTO JOKYMEHTa OTHOCHTCS K TEPMHUHY,
W3BECTHOMY W3 YPOBHS TEXHHKH, KOTOPBIU MPEINOYTHTEIIFHO CIIETyeT MOHUMATh KaK
METOJ OOpabOTKH H300paKEHHWH, B KOTOPOM MAHUNYJIHPYIOT THKCEIIMHU
n300paskeHUs Ha OCHOBE ()OPM OOBEKTOB, MPEACTABICHHBIX Ha U300paykeHun. Kpome
TOTO, B MOP(OJIOTHIECKOHN ONEPAIHH HCITOB3YIOT CTPYKTYPHBIH 3JIEMEHT, HATIPHUMED,
CKOJIB3SIIEE OKHO, KOTOPOE HCIONB3YIOT I onpeaencHus (GopM OOBEKTOB, H

BIIOCJICACTBUHA MOYKHO MAaHHUITYJIHPOBATh IMAKCCIIAMH, CBJA3aHHbIMHU C O6H3py>KCHHBIMI/I
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o0bekTaMu. «CTPYKTYpHBIM 3J€MEHT» B pPaMKax JAHHOTO JOKYMEHTa OTHOCHTCA K
TEPMHUHY, U3BECTHOMY M3 YPOBHS TEXHUKH, KOTOPBIM MNPEANOYTHTENBHO CIEAYET
MOHUMATh KaK 0IA0JIOH, HWMEIOUIMM TPEABAPUTENBHO OMPEAETeHHYI (opMy,
HallpuMep,  NPAMOYIOJIBHYX0,  KOTOPBIM  HCHONB3YIOT Uil BBIIOJIHEHHUSA

MOP(OIOTHIECKON OTIEPALIHH.

«Pacmupenue» umu «MOp(OIOrHUECKOE PACIIHPEHUE» B PaMKaX JaHHOTO JTOKYMEHTa
OTHOCHUTCSI K TEPMHHY, U3BECTHOMY M3 YPOBHS TEXHHMKH, KOTOPBIA MPEAMNOYTUTEITHHO
CIIeyeT TIOHUMATh KaK OMEPAIWio, MPH KOTOPOH MOOABIAIOT THKCETH K TPAHHULIE

00BEKTOB, OOHAPYKEHHBIX B H300PAKCHUH.

CoryacHO TIPEIMOYTHTETFHOMY BAPHAHTY OCYINECTBICHHS 00paO0TKa M300paKeHUS,
HU3BJICYCHHOTO ¢ moMompbid DLM, AOMONHUTENPHO BKIIOYACT, MEPE] YKa3aHHBIM

OTarioOM paCIIuPCHUA, STAIIbI:

o MPeOOPa30BaAHUS HW3BIIEYEHHOTO H300PAKECHUS B H300PAKEHHE B OTTEHKAX
ceporo; u
e MPUMEHEHHUS] TIOPOTOBOTO 3HAYEHHUS K HM300PAKCHHIO B OTTEHKAX CEPOTO C

IIOMOIIIbIO aAAIITUBHOIO MCTO Ia Faycca;

npu 5TOM YKaBaHHBIfI 9Tall PaCcIUPCHHUA BBIIOMHAOT 1A YKAa3aHHOr'O0 IIOPOIroBOrO

I/I306pa>I(CHI/ISI B OTTCHKaXx CCPoOro.

CornacHO TIPEINMOYTHTETFHOMY BAapPHAHTY OCYIIECTBICHUS 0OPA0OTKA HM3BIICYCHHOTO
M300paKEeHUS JOTOTHUTEIBHO BKIFOYAET, TOCIE YKA3aHHOTO JTana pacIlHpEeHHS,

OTaIlbI:

o MOJTYYE€HHUS] KOHTYPOB PACIIMPEHHBIX 00BEKTOB HAa PACIIUPEHHOM H300paKECHUH

C MOMOIIBI0 YIIOMSHYTOTO JTarna paciiupeHus;
e pacHIMpEeHHsT KOHTYpPa, COACPIKANIETO H300PAKEHUE; H

o MPUMEHEHUS TIOPOTOBOTO 3HAYEHUS K PACIIMPEHHOMY KOHTYPY, COACpKAIIEMy

I/I306pa>I(CHI/Ie, C MOMOIIBO aJAIITHBHOT'O MCTOd4a Faycca.
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CornacHo Haubonee TPEANMOYTUTENHPHOMY BApUAHTY OCYIIECTBIEHUS 00padoTKa

H3BJIICYCHHOTIO H306pa>I(GHI/I$I BKIIIOYacCT JTaIlbl:

o nmpeoOpa3oBaHMUs H3BJICUYEHHOTO HM300PAKECHHA B H300pPAKEHHE B OTTEHKAX
ceporo;
o MPUMEHEHHUST TTOPOTOBOTO 3HAYCHHS K H300PAKCHHIO B OTTEHKAX CEPOro C

MOMOTIBIO aAaNTUBHOTO MeToAa ["aycca;
o pacHIMpEeHus TOPOTOBOTO U300PAKEHHUSI B OTTEHKAX CEPOTO;

O NOTYyYCHHA KOHTYPOB pPacCHIMPCHHBIX 00OBEKTOB Ha pacmiupCHHOM MOPOTOBOM

M300paKEHUHU B OTTEHKAX CEPOTO;
o pacuIMpeHHs KOHTYpa, COAEP/KAIIET0 H300paKEHHE; U

o MPUMEHEHUS IOPOTOBOTO 3HAYEHUS K PACIIMPEHHOMY KOHTYPY, COAEpKAIIEMy

I/I306pa)KeHI/IC, C MIOMOIIIFKO aJaIITHBHOT'O MCTO 4 Faycca.

«M300parkeHre B OTTEHKaX CEPOTO» B paMKax TAHHOTO JOKYMEHTAa OTHOCHUTCS K
TEPMHUHY, W3BECTHOMY M3 YPOBHA TEXHHKH, KOTOPHIH MPEAMOYTHTEIBHO CIEAYET
MOHUMATh KaK MOHOXPOMATHYECKOE H300paKEHHE, COCTOSINEE W3 ITHKCENEH,
UMEIOIUX PAa3Hble OTTEHKH CEPOro IBETa. byaeT MOHATHO, YTO pa3HbIE OTTECHKH
ceporo mpera oOpasyrTCs KOMOHHAIMSAMH YEPHOTO M OEJOro I[BETOB B Pa3IHYHBIX
NPOTOPLHUAX, HATIPUMEP, TAKUX KAK TEMHBIH OTTEHOK CEPOro IBETa, B KOTOPOM
YEPHBIN IIBET HAXOIUTCA B MAKCUMAJIbHOM MPOTIOPLUH, B TO BPeMs KaK OeJbIi IBET
HAXOJTUTCSA B MHHUMAJTbHOW TIPOTIOPIIMH, ¥ CBETIIBIH OTTCHOK CEPOTO I[BETA, B KOTOPOM
YEpPHBIH IBET HAXOAWTCS B MHHUMAIILHOW MPOTIOPLIMHU, B TO BPEMs KakK OENbIi IBET
HaXOJHWTCS B MAKCUMAJIbHOW TPOTOPIHMH. Takoe NpeoOpa3oBaHHE H3BICUYCHHOTO
HM300pakeHUs B W300paKEHUE B OTTEHKAX CEPOTO CBOJHUT K MUHHUMYMY CIIO’KHOCTH,
KOTOPBIE MOTYT BOSHHKHYTh BO BPeMs 00paOO0TKH LIBETHBIX M300paKEHUH, HATIPUMED,
MOCPEJCTBOM  HCIIOJIb30BAHUS METOJOB OOpPaOOTKH HW300paKEHUH HA OCHOBE
KOMITBIOTEPHOTO 3pPEHHs, HAmNpUMep, MOP(OJIOTHUYECKUX OTEpalli, TaKUX Kak

pacmmpenue u 3po3us. N300paskeHHs B OTTEHKAX CEPOTO TAKKE CBA3AHBI C MEHBITUM
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KOIMYECTBOM HMH(POPMALMKM O THKCENIX HW300PAKEHUS 1O CPaBHEHHIO C
nzo0pakeHussMu RGB (kpacHbIf, 3eNeHBIH M CHHMI), MPEOOpa30BaHUE TMPHHATOTO
U300paKEHUsT B U300pPaKEHUE B OTTEHKAX CEPOro JAOMOIHUTENBHO CIOCOOCTBYET

00paboTKe, HATIPUMEDP, YCKOPEHHIO €T0 00Pa0OTKH.

«IToporoBoe 3Ha4YeHHWE» B pPaMKax JMAHHOTO JOKYMEHTa OTHOCHTCS K TCPMHHY,
W3BECTHOMY M3 YPOBHS TEXHHKH, KOTOPBIH MPEAMOYTHTEIIBHO CICAyeT MMOHUMATh KaK
KJIAaCCU(PHIIMPOBAHHE THKCENCH H300pakKCHHs, HAPUMEP, H300PaKCHHS B OTTCHKAX
Ceporo, Ha JBE TPYIMBI IS TONYyYEHHS OWHAPHOTO H300PAKEHUS, COJIEPIKAIIETO
TOJIbKO J[Ba IIBETA, B KOTOPOM IMUKCEIH KIaCCH()HIIMPOBAHBI HA OCHOBE MOPOTOBOTO
3HAYCHHS MHTCHCHBHOCTH. [IMKCEITH, HHTCHCHBHOCTh KOTOPBIX MEHBIIEC MOPOTOBOTO
3HAYCHHUS WHTCHCHBHOCTH (HAPUMEP, MUKCEIH, CBA3AHHBIC CO CBETIIHIMH OTTCHKAMH
CEPOro), KIACCH(PHUIMPYIOT B MEPBYIO TPYMITy, a MHAKCEITH, HHTEHCUBHOCTh KOTOPBIX
MPEBBINIAECT OPOTOBOC 3HAYECHHUE MHTCHCHBHOCTH (HANPUMED, MHUKCEITH, CBSI3aHHbBIE C
TEMHBIMH OTTCHKAMH CEPOT0), KIacCH(MHIMPYIOT BO BTOPYIO rpymmy. B pesyneraTe
H300paKeHHE B OTTEHKAX CEPOTro, COACPIKAIIEe MAKCENT PA3THYHBIX OTTEHKOB CEPOTO,
OyzeT mpeoOpa3oBaHO B MOPOTOBOE HM300PAKEHHWE B OTTEHKAX CEPOTO, COACpPIKaIIee
MTUKCEITH TOJBKO YE€PHOTO M OENIOT0 IIBETOB COOTBETCTBEHHO, I/I€ TIHKCEIH, HMEIOIIHE
YEPHBIH IBET, COOTBETCTBYIOT MUKCEISIM H300PAKEHUS B OTTEHKAX CEPOTO IS BCEX
3HAYCHUH WHTEHCUBHOCTH, MEHBIIHUX, Y€M MOPOTOBOE 3HAYECHHWE WHTCHCHBHOCTH, a
MTUKCEJTH, UMEIOIITHE OCJIBIHM IBET, COOTBETCTBYIOT IMUKCEIAIM H300PAKCHHS B OTTCHKAX
Ceporo Ijisi BCEX 3HAYCHHH HMHTCHCHBHOCTH, MPEBBINIAIOINIUX IMMOPOTOBOE 3HAYCHHE
HHTCHCHBHOCTH. Kpome TOro, BBINOJHEHHE IOPOTOBOTO 3HAYCHHS H300PaKCHHS,
HATIpUMEP, H300PAKEHUSI B OTTCHKAX CEPOT0, CETMEHTUPYET MOPOTOBOE U300paAKECHHUE
B OTTEHKAaX CEpOro, Tak 4to (POH MOPOrOBOr0 H300pPaKEHHS B OTTEHKAX CEPOro,
CBSI3aHHOTO C TMYCTHIM MPOCTPAHCTBOM, OTAEJCH OT MEPEAHEro IJIaHA MOPOTOBOTO
W300paKCHHUSA B OTTCHKAX CEPOro, CBA3AHHOTO C TEKCTOM H CTPYKTYPOH CETKH

TaOTHYHBIX JaHHDbIX.

«ApantuBHbeIA MeToA ["aycca» B paMKax JAHHOTO JOKYMEHTa OTHOCUTCS K TEPMHHY,
HU3BECTHOMY W3 YPOBHA TEXHHMKH, KOTOPBIM IPEANOYTUTEIBHO CIIEAYET IOHUMATh KaK

MCTOJA TIOPOroOBOr0 3HAYCHMHA, KOTOpBIfI HUCTIOJB3YCT 3HAYCHHUA HWHTCHCUBHOCTH
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MMUKCETIEH, ONMKAUIINX K 3aJaHHOMY THKCENIO (HATIPUMEDP, COCEAHHUX THKCENEH), IS
KJTacCU(PUKAIIMK 3aJAaHHOTO THKCENS B MEPBYIO T'PYIITy WIH BTOPY Tpymmy. Kpowme
TOTO, AJAaNTHBHBIM METOX l'aycca y4YMTBIBAET B3BEIICHHYIO CYMMY 3HA4Y€HHH
WHTCHCUBHOCTH TIMKCEJICH, OMIKAWIIAX K 33aJaHHOMY TIHMKCEII0, W PAaCCTOSHHE
OMWKAWIIMX TIUKCENEeW OT 3aJaHHOTO THKCENS Ui KIACCH(UKAIWU 3aTaHHOTO
MUKCENIA B MEPBYIO TPYIy WIM BTOPYH rpymnmy. bonee TOro, aganTHBHBIA METOM
["aycca cermeHTHPYET H300paKEHUE, HATIPUMED, H300PAKEHHE B OTTEHKAX CEPOTo, Ha
MHOKECTBO TMOAU300PAKCHHH HAa OCHOBE H3MEHEHHWW B HW300pPaKCHUH, HATIPHMED,
M300paKEHUST B OTTEHKAX Ceporo (HAampuMep, Ha OCHOBE HW3MCHEHHH B (HOHE
HM300pAKEHUST B OTTEHKAX CEPOr0) M BIIOCIICJACTBHU PACCMATPHUBACT AUHAMHYECKHE
MOPOTOBBIC 3HAYECHHS WHTEHCUBHOCTH ISl KAKIOTO TOIU300PAKEHUS HA OCHOBE
CPEIHEB3BENICHHBIX 3HAYCHUH WHTEHCUBHOCTH TTUKCEJICH, OMIMKAUTIINX K 33IAaHHOMY
MAKCEIT0 B TOAU300PAKEHUH, W TIOCTOSIHHOTO 3HA4YCHHWA. byaeT TOHATHO, dYTO
BBITIOJTHEHHE TIOPOTOBOTO 3HAYEHUS W300PAKECHUS, HAMpPUMEP, H300PAKECHHUS B
OTTEHKAX CEpPOTO, MyTEM yUeTa AUHAMUYECKUX MOPOTOBBIX 3HAYEHUN WHTEHCUBHOCTH,
T. €. C HCMOJIb30BAHUEM AJANITHBHOIO MeTOoa ['aycca, MO3BOIAET YyIyUIIUTh YETKOCTh

" TOYHOCTDB, CBA3aHHBIC C ITOPOTOBBIM 3HAYCHUCM I/I306pa)I(eHI/I}I.

CorjacHO TIPEANOYTHTETFHOMY BapHAHTY OCYIIECTBICHUS 00paO0TKA M300pPaKECHH,
HM3BJICYEHHOTO ¢ moMombpi0 DLM, J0moJHUTEIPHO BKIIFOYAET, IOCJIE IO MEHBIIEH
Mepe YKa3aHHOTO JTala PacIIupeHHs, dTam 3po3ud. Haumboiee mpeanoyYTHTETHHO
0o0paboTka H300paKEHHS, W3BJICYCHHOTO ¢ moMmombw DLM, aomomHHTETRHO

BKIIIOYACT, ITOCJIC KAXKAOT'O BBIIMOJIHCHHOI'O STalla PaCIIuPCHHAA, 3TAll SPO3HH.

«Opo3usm» Wi «KMOPPOTIOTHYECKAS IPO3HD» B pAMKAX JAHHOTO JTOKYMEHTA OTHOCHTCS
K TEPMHHY, W3BECTHOMY W3 YPOBHS TEXHHKH, KOTOPBIH MPEINOYTHTEIIHHO CIIEAYET
MOHUMATh KaK OIepanus, MPU KOTOPOW TMHKCETH YAAISIOT C TPAHHIBI OOBEKTOB,
OOHAPYKEHHBIX B H300PKEHHH, HATIPUMEP, TyTEM YAAJICHHS CAMOTO BHEIIHETO CJIOS
MMAKCEJIEH, CBSI3aHHOTO C OOBEKTaMH B H300pPAKCHWH. 3a CYET TMOCIEIYIOMIETO
MOP(]OTOTHIECKOTO PACITUPEHHUS M PA3MBIBAHHA OOBEKTOB B M300PAYKEHHH TAOIIHIIBI
0€3 CETKH IOTOJIHHUTEIHHO YMEHBIIAIOT CIIOKHOCTH, CBA3aHHBIE C OOPaOOTKOU

YKa3aHHBIX 00OBEKTOB.
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JIns onpeneneHus H300PAKEHUS CETKU TAOIHUIBI JUTA H300PaKEHUs, U3BJICYEHHOTO U
oopadorannoro DLM, mpocToil BapuaHT OCYIIECTBIIEHHUS HACTOSAIIETO H300PETCHHA
JOTIOJHHUTEIIFHO ofecrieunBaeT OOydYeHHE YCIOBHOM T€HEPATHBHO-COCTA3ATEIBHON
cetu (cGAN), coaepkameii HeMpoHHYIO0 ceTb-reHeparop (GNN) u HeHpOHHYIO CEThb-
auckpumuHaTop (DNN).

['enepatuBHO-cocTsa3atebHbie  cetH  (GANS)  TpeacTaBsIlOT  COOOW  BETBb
HEKOHTPOJHUPYEMOTO MAIMHHHOTO OOYYECHHS W PEaTM30BaHBI CHCTEMOW H3 IBYX
HeUpoHHbIX ceTed, T. €. GNN u DNN, KOHKypUpYIOIIUX JIpYyr C JAPYrOM B pamKax
UTPHI ¢ HyJIeBOM cyMMoO#. CO3Mar0TCs BE HEHPOHHBIE CETH U BBITIOTHIAECTCA 00yUCHHE
(T. €. ceT 00y4arOTCA) TTOCPEACTBOM WX B3aUMHOW KOHKypeHIWH. [lepBas HelipoHHAs
CETh pEaTM30BaHA KaK CHCTEMA-TEHEPATOP W HA3bIBACTCA HEWPOHHOW CETHIO-
reHeparopom (GNN). Bropas HeWpoHHas ceTh peann3oBaHA KakK CHCTEMa-
TUCKPUMHUHATOP W HA3BIBACTCS HEMPOHHOM ceThio-muckpumuHaTopom (DNN). GNN
HAYMHAET CO CIYYaHHOTO BBOJA W TBITACTCS CT€HEPHPOBATH CHHTETHYECKUE WIIH
noaaenbHpie u3o0pakeHuss. DNN monyyaeT peanbHble ayTEHTHYHBIE W300pasKeHUA
BMecTe ¢ cuHTeTHuecKuMH wm300paxkeHuaMu oT GNN. CoorserctBerHo DNN
BBIBOJUT OMHAPHOE PELICHHE, YKA3bIBAIOIIEE MPOTHO3 OTHOCHUTENIBHO TOTO, SIBIAETCA
m u3o0paxeHue, moimydyeHHOe OT GNN, HACTOSIIMM WM CHHTETHYECKUM (T. €.
noagensHpiM).  [lockomeky DNN - ynyumiaer pasnuyeHHe MeEKAy HACTOSIIMM
H300pAKEHHEM W CHHTETHYECKHMMH m300paxkeHwsmu, TOo GNN  yiydmaer
reHepupoBanre wu3o0pakeHud s oomMana DNN. GNN uw DNN wurepaTtuBHO
00y4JaroTCs TyTEM MHHHMH3AIHWHA COOTBETCTBYIOIICH CBA3aHHOW (DYHKIHH TOTEPH.
PaBHOBecue, Hampumep, mocturaercs, korma GNN Oojbie He MOXKET 0OMAaHBIBATH
DNN. Hwukakue 3HaHHA B TPEIMETHOW OOJACTH HE JOJDKHBI OBITh STBHO BKJIFOUYCHBI
Oco0eHHOCTH H300paKEeHHUA U3Y4ar0TCAa aBToMaTndecku. OyHKiwmsa notepb 111 GNN
W3y4yeHa W mpeasaputenbHo He ompexaeneHa. B ycmoBHeix GANs (CGANSs) BMecTo
TEeHEPUPOBAHUA BBIOOPKH U3 ciydaiHoro BBoga GNN rTeHepHpyeT BBIXOIHOE
W300paKEHHE, OOYCIIOBIIEHHOE BXOJHBIM HM300PAKECHHEM. 3aT€M TAaKyK) CHCTEMY
MOKHO OOYYHTh JJIsI H3yYEeHHUS OTOOPAKEHMH U3 TPOCTPAHCTBA BXOJTHOTO
M300paKEHUA B TMPOCTPAHCTBO BBIXOJHOTO HIIM CTE€HEPHUPOBAHHOTO H300paKEHHUS.

[Iponecc oOydeHHs 3aKIIOYAETCS B HW3YYEHUH ONTHUMAJIBHOIO Ha0Opa 3HAYCHHUH
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MHOKECTBA TAPAMETPOB, ONPENEIMIOINX OToOpaxkeHwe. Jlpyrumm croBamwy,
OTOOpP@&KEHHE MOKHO paccMaTpuBaTh KakK (DyHKIHMOHAIBHOE OTOOPAKEHHE C
PEryIUpyEMBIMH TTAPaMETPaMH, KOTOPbIE HM3y4YalOT Ha OCHOBE HaOOpa 0Oyvaromux

BBIOOPOK.

[TpennmouturensHo cGAN mpeacrasisier coooir GAN momukcenbHyr0 GAN (pix2pix).
Monens pix2pix npeactasasieT codor tunm ¢GAN, TIe reHepHUpOBAHUE BBIXOTHOTO
W300pAKEHUS 3aBUCUT OT BXOJHBIX JTJAHHBIX, B JAHHOM CIIy4ae 3T0 00paboTaHHOE, T. €.
pacHIMpPEeHHOE HU300pAKEHUE H300PAKCHUSI, H3BJICUEHHOTO ¢ momombo DLM. DNN
MPEIOCTABJISIIOT KaK C TakKUM OOpPaOOTAHHBIM HM300PAKEHHEM, TaK W C IEJCBBIM
W300pKEHUEM, W OHA JOJDKHA OTPEAECIIHTH, SABISICTCSA JIM LEb MPaBIOMOI00HBIM
npeoOpazoBanreM  oOpaOotamHOoTO  M300pakeHma. GNN  oOywaercs  depes
cocTs3areibHbie TOTepH, 4to moOykaaer GNN reHepHpoBaTh TPABAONIOIOOHbIE
n300paskeHus B LeneBor npeaMeTHo oomactu. GNN Takke OOHOBIAIOT C TIOMOIIBO
notepb L1, W3MEpEeHHBIX MEXIy CTeHEPHPOBAHHBIM W300PAKEHHEM W OYKHIACMBIM
BBIXOHBIM W300paKeHHEM. JTa AOMOJIHHUTENbHAS moTeps moOyxkaaer moaeab GNN
CO3JaBaTh MPAaBOOMOJOOHBIE TPAHCIALMHA HWCXOJHOTO H300paxkeHws. bomee
npeanoururenbHo, mpu 3ToM GNN pix2pix GAN mpencrasmser coboir CNN. Eme
oonee mpeamourutenbHo, pu 3ToM GNN pix2pix GAN mpencrasiser co6oir CNN,
comepxainyro apxutekTypy U-net. U-net mpeacrasiser coooi apxutektypy CNN st

OBICTPOM U TOYHOM CErMEHTAITUH H300PaKCHHH.

[TpenmouturensHo cGAN oOydeHa Ha OOYYAarONIMX JAHHBIX, COACPKAIMUX HAOOP
peanbHbIX map. [IpeAnodYTHTEIbHO, TIPH 3TOM KaXKABIH HAOOp M3 YKA3aHHOTO HaOopa
pPEATbHBIX TAp COACPKHT OTHOCAMICECS K OOYYEHHIO PACIIUPEHHOE H300paKeHHUE
TaONMUIBI 0€3 CEeTKH W COOTBETCTBYIOIIEE HW300PAKEHHE CETKH  TaOIHIIBL
[TpenmouturensHo, mpu 3ToM oOO0yueHHe CGAN BKIFOYAET MHOMKECTBO JTAroOB
oOyyenus. [IpeAmOYTHTENBHO, TIPH TOM KAKIBIA W3 YKA3aHHBIX J3TANOB OOyYEHUS

BKITFOYAET OJIMH W3 TAIOB a) WK b) 1 3Tar ¢):

a) npenoctasiaerrne DNN peanbpHOM mapsl, MOMy4eHHON W3 HA0OOPa pealbHbIX Tap;
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b) npenoctaBieHre DNN creHepupoOBaHHOW Taphl, COAEpIKAIIeH H300pakeHHE
MPUTOAHOW TOJJCITBHOW CETKH M COOTBETCTBYIOIIEE OTHOCSIIEECS K OOYUYEHHUIO
pacCIIMPEHHOE M300pa’KEHUE TAOTUIBI O€3 CETKH, MONyYEHHOE M3 Ha0Opa peabHBIX
nap, Ipy 3TOM HW300pa’KeHUE TMPUTOTHOH MOIACITTEHON CETKH MOJTyYal0T TOCPEACTBOM
Mogudukammu ¢ noMompio GNN COOTBETCTBYIOIIETO OTHOCAIIETOCH K OOYYEHHIO
PaCHIMPEHHOTO H300pPaKCHHS TAOIHMIBI O€3 CETKH C HWCIOJIb30BAHHEM CITy4YalHOTO

BCKTOpA JaHHBIX;

c) onpeaencHue ¢ momomprw DNN ykazaHusa TOTO, ABIAETCS A NPEA0CTABICHHAS

DNN peanbHas um CreHEpUpPOBaHHAs mapa napoi, crenepuposanHoit GNN.

[IpenmourutensHo, mpu 3ToM oOydeHHe CGAN BKIIIOYAET MHOKECTBO LHKIIOB
utepatuBHoro oOyueHuss GNN um DNN. IlpeamoururensHo, TIpH 3TOM KaXKABIH W3
YKa3aHHOTO MHO’KeCTBA IUKIIOB uTepatuBHOro oOyueHuss GNN u DNN cozmepxut mo
MEHBIIEH MEPE OJTMH U3 YKA3aHHOTO MHOKECTBA 3TAIoB 00yueHus. [IpenmouTurensHo,
P 3TOM BO BpeMS KKIOTO HUKIA 00yYEeHHS COOTBETCTBYIOIYIO (PYHKIIMIO TIOTEPH,
cea3anHyi0 ¢ GNN wr DNN, MUHUMH3HPYIOT 10 TEX MOP, MOKA HE OYJET BBIMOIHEH
CBA3aHHBIA TPEIUKAT IWMKIA CTaOWIbHOCTH. [Ipeamoururensuo, mpu 31oM cGAN
00y4aeTcst HOCPEeICTBOM MHHUMHU3ALMHA KOMOMHUPOBAHHBIX MOTEPH (PYHKIUI MOTEPD,
cea3aHHbIX ¢ GNN u DNN, nmo Tex mop, moka He OyJeT BBIMIOJHEH IPEIUKAT

CTAOMIIBHOCTH KOMOHWHHPOBAHHBIX TIOTEPb.

[TpeaAnOYTHTETPHO KaKA0€ W3 OTHOCAIIMXCA K OOYYEHHIO PACHIMPEHHBIX
W300paKEHUH TaOMUIBI 0€3 CETKH YKAa3aHHOTO Ha0Opa PEambHBIX Tap IOTyYaroT

MyTEM PACHIHPEHUS H300pKEHHS TAOTUIIBI 0€3 CETKH.

AHAJOTHYHO H300PaKEHUIO, HM3BJICUeHHOMY ¢ Tomompio DLM, kak o0Cykaanock
BBIIIE, TPOW3BOAUTEIIFHOCTh HACTOSAINETO H30OPETCHUS YIyYINAETCs, B YaCTHOCTH
npom3BoauTENPHOCTE CGAN, Korga OTHOCAIMUECS K OOYYEHHIO PAaCIIHUpPEHHBIC

M300paKeHUs TAOIUIBI 0€3 CETKH MOTYYarOTCs, KaK OMMMCAHO HIDKE.
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bonee mnpeamodTHTENBHO KaKA0€ W3 OTHOCAIUXCA K OOYYEHHIO PaCIIMPEHHBIX

M300pakeHUH TAOMUIBI O€3 CETKM YKa3aHHOTO HA0Opa peajbHBIX Map MOIYYaroT

Iy TEM:

e peoOpa3oBaHus H300PAKEHUS TAOTHIIBI O€3 CETKH B H300PaKCHHE B OTTCHKAX

ceporo;

@) NPUMCHCHHUA IIOPOroBOro 3HAYCHHA K I/I306pa>I(CHI/IIO B OTTCHKax CCpPoOro ¢

MOMOTIBIO aAanTUBHOTO MeToAa ["aycca; u
o pacHIMpPEHus TTIOPOTOBOTO U300PAKEHUSI B OTTEHKAX CEPOTO.

Eme Gonee mpeanoyYTHTENBHO KKIAOE U3 OTHOCAIUXCA K OOYYEHHIO PaCIIMpPEHHBIX

HM300pakeHUH TAOMUIBI O€3 CETKH YKAa3aHHOTO HAOOpa pPeajbHBIX TMap MOYYaroT

My TEM:

e PeoOpa30BaHU U300PAKEHUS TAOHIIBI O€3 CETKH B H300PAKEHHUE B OTTEHKAX

ceporo;

O OPUMCHCHHUA IIOPOrOBOr0 3HAYCHUA K I/I306pa>I(CHI/IIO B OTTCHKaxX CCporo ¢

MIOMOIIIBIO aJanTUBHOrO MeToa ["aycca;
o pacuIMpeHus: IOPOrOBOTO H300PAXKEHUSA B OTTEHKAX CEPOTO;

o MOJTyYEHUs] KOHTYPOB PACHIMPEHHBIX OOBEKTOB HA PACHIUPEHHOM MOPOTOBOM

M300paKEHUH B OTTEHKAX CEPOTO;
o pacuIMpeHus KOHTYpa, COAEP/KAIIero H300paKeHHE; U

o MPUMEHEHUS MOPOTOBOTO 3HAYEHUS K PACIIUPEHHOMY KOHTYPY, COAEpKAIIEMY

I/I306pa)KCHI/IC, C IMIOMOIBIO AJAIITHBHOTO MCTOJa Faycca.

[TpeanouTutebHO HAOOP W3 pealbHBIX Map, KakAas W3 KOTOPBIX COJCPIKHT
OTHOCSTIEECT K OOYYECHHIO PACIIUPEHHOE HW300paKEHWE TAOMUIBI Oe3 CETKH |

COOTBETCTBYIONLIEE N300PAKEHHE CETKH TAOIHUIIBI, TOTYYAIOT Iy TEM:
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o MPEIOCTABICHUA MHOKECTBA 3JICKTPOHHBIX TOKYMEHTOB C (PUKCHPOBAHHBIM
MaKeTOM, CBA3aHHBIX ¢ 00ydeHHeM CGAN, KaKIbli U3 KOTOPBIX COAEPIKHUT TaOIUIYY
0e3 CeTKM, B KOTOPOM YKa3aHHOE MHOXECTBO OJJIEKTPOHHBIX JOKYMEHTOB C
(PUKCHPOBAHHBIM MAaKETOM, CBA3aHHBIX ¢ oOyueHHeM cGAN, mpeoOpasyrT B A3BIK

pPa3METKH;

o mpeoOpa3oBaHUs MHOKECTBA JJIEKTPOHHBIX AOKYMEHTOB C (DPHKCHPOBAHHBIM
MAaKETOM, CBS3aHHBIX C OOyYE€HHEM, B COOTBETCTBYIONIHE TOKYMEHTHI HA S3BIKE

pPa3METKH;

o UACHTH(PUKAIIMA B KAKIOM M3 COOTBETCTBYIOIIMX JOKYMEHTOB Ha SI3BIKE
pasMeTKH Tera TaOJHIbI, CBA3AHHOTO C TAOMWIEH Oe3 CETKH COOTBETCTBYIOINETO

3JIEKTPOHHOTO JTOKYMEHTA C (PUKCHPOBAHHBIM MAKETOM, CBI3AHHOTO C OOyYECHHEM; H

o) OTIpeJeIICHHs T KKA0W U3 TaOHI[ O€3 CETKH H300PAKEHHS CETKH TaOJHIIBL,
OCHOBAHHOTO o MEHBIIEH Mepe JACTUYHO Ha COOTBETCTBYIOIIEM

UACHTU(PUITUPOBAHHOM TET€ TAOIIHLIBI;

o MOJTyYEeHHsI M3 KaKI0T0 U3 YKAa3aHHOIO MHO)KECTBA 3JIEKTPOHHBIX JOKYMEHTOB
¢ UKCHPOBAHHBIM MAaKETOM, CBS3aHHBIX ¢ 00y4ueHHEM cGAN, H300paykeHHUs TaOIHILIBI

0e3 CETKH, U
e pacUIMPEHUs KKAOTO M3 TMOJYUYEHHBIX H300paKeHUH TaOTUI] 0€3 CETKH.

Bonee npenmodTuTe IbHO H300paKEHHE TAOHUIIEI O€3 CETKH MOJYYal0T U3 KaKIOTO M3

YKa3aHHBIX MPEAOCTABIEHHBIX pdf-I0KyMEHTOB Ty TEM:

o OTIpEJICIICHHsT OTPAHWYUTEIIFHON PAMKH IS TAOJHIBI 0€3 CETKH B KAKIOM H3
3JIEKTPOHHBIX JTOKYMEHTOB C (DUKCHPOBAHHBIM MAaKETOM, CBA3AHHBIX C OOYUYEHHEM

cGAN, ¢ momomsio o0yueHHOM DLM; n

o W3BIICYEHUS W3 KAKIOTO M3 YKA3aHHBIX 3IJIEKTPOHHBIX JOKYMEHTOB C
(PUKCUPOBAHHBIM MAKETOM, CBA3aHHBIX ¢ 00ydeHHeM CGAN, u300paskeHUs TaOTHIIBI

0€3 CeTKH Ha OCHOBE OTPEACTICHHON COOTBETCTBYIOIMIEH OTPAHUIUTEIPHONU PAMKH.
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CorjacHO MPEAMOYTHTEIIFHOMY BapHaHTY OCYINECTBIICHHS HA0Op M3 peajbHBIX Map,
KaXIass W3 KOTOPBIX CONEP)KUT OTHOCANICECS K OOYYEHHIO PAaCHIMPEHHOE
H300paKEHUE TAOHIIBI O€3 CETKH M COOTBETCTBYIONIEE HU300PAKEHUE CETKU TAOHIIBI,

NOJIy4aroT Iy TEM:

o) MPEIOCTABICHHA MHOKECTBA pdf-TOKyMEHTOB, KayKIbIi M3 KOTOPBIX COACPIKHT

TaONHIly 0€3 CeTKH;
o npeoOpa3oBaHust MHOKeCTBA pdf-mokymeHnToB B html-10KyMeHTHI;

o) uACHTH(UKAIIH, B KOKIOM U3 html-10KyMeHTOB, Tera TaOJUIIEI, CBI3aHHOTO C

TabmIel 63 CETKH COOTBETCTRYIOMETO pdf-mokymenTa;

o) OTIpeJeIICHHs T KKAOW U3 TaOIUI] O€3 CETKH H300PAKEHHUS CETKH TaOJTHIIBL,
OCHOBAHHOT'O o MEHBIIEN Mepe JACTUYHO Ha COOTBETCTBYIOIIEM

UACHTU(PHUITUPOBAHHOM TETE TaOTUIIHI,

o MOJTYYEHUS U3 KKA0TO U3 YKazaHHBIX pdf-I0KyMEHTOB M300pakeHUs TaOIUIIBI

0€3 CeTKH; U
¢ PaCIIMPEHUS KOKAOTO U3 MOTYUEHHBIX U300paKEHUH TaOIHUI] 0€3 CETKH.

CorjmacHO JOTMOJHUTEIIFHOMY — TPEINOYTHTEIPHOMY BapHAHTY OCYIIECTBIICHHUS
W300paKEHUE TaOMWIbI ©0€3 CETKH TMOJy4YaroT W3 KaKIOTO U3  yKa3aHHBIX

peaoCcTaBICHHBIX pdf-TOKYMeHTOB My TeM:

o OTIpeICIICHHsT OTPAHHYUTEIPHOM PAMKH JIJI TAONHIIBI O€3 CETKH B KakaoM pdf-

JTOKYMEHTE ¢ TIOMONIbI0 00y4deHHOoW DLM; u

o W3BIICYEHUS W3 KAKIOTO U3 YKa3aHHBIX pdf-moxkyMeHTOB W300pakeHHA
TaOMMIBI O€3 CETKU Ha OCHOBE OMPEAETICHHOM COOTBETCTBYIOIIEH OTpPaHHYUTEIHHON

PaMKH.

AHanornyHO oOydaromuM maHebiM DLM, ucnonp30BaHHE s3bIKA PA3METKH IS
MOJTyYeHHA TErOB TAONHIIBI JIETKO PEaTu30BAaHO W TMPEAOCTABISET KAYECTBEHHYIO

UH(POPMALHIO O TOJIOKEHUSIX HEBUIUMOU CETKU TAOTHIBI O€3 CETKH B 3JEKTPOHHOM
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nokyMmenrte. M3 3toll uHpOpMAaImH O TOJIOKEHAH HEBUIUMOUW CETKU JIETKO BBIBOISAT
M300pa)KEHUE CETKM TaOmMIpBl [ TaOmuuel 0Oe3 cerku. llpeamoururensHO

ucnonb3yroT HTML, KOTOPBIHM IHPOKO UCIIONB3YETCS, B KAYECTBE SI3bIKA PA3METKH.

Jlns onpeneneHus U300paKEHHUSA C CETKOM TAONMMIBI 0€3 CETKH MPOCTOM BapHaHT
OCYIIECTBICHUS  HACTOSINETO  HW300pPETEHHsA  JIOTOJHUTEIBHO  IPEIOCTABISET:
onpejAcieHne H300PAKEHHSA CETKH TaONHIBl JUii 0OpabdOTAaHHOTO W3BIICYCHHOTO
n300pakeHuss ¢ moMonpio o0yueHHOH GNN, cocrosimieir u3 oOyueHHor CGAN; u
KOMOMHHUPOBAHUE OMPEIEIIEHHOTO HM300pKCHHUA CETKH TAOMUIBI M TaOmHIbl Oe3
CETKH M3 MPEIOCTABIIEHHOTO 3JIEKTPOHHOTO JTOKYMEHTA C (PUKCHPOBAHHBIM MAKETOM B
YKa3aHHOM HW300pakeHWH C ceTKOH. M300pakeHue ceTku TaOnwmpl W Tabmuma Oe3
CETKH MOTYT OBITh 00BETHHEHBI I TIOMYYECHHS YKA3aHHOTO H300PAYKEHHUS C CETKOU C
WCTIOJTb30BAaHHEM JTFOOOTO METOAA, W3BECTHOTO M3 YPOBHS TEXHHUKH, TAaKOTO Kak
CIUSTHUE HW300PAKEHUW WM HAJOKEHHWE OJHOTO W3 HW300paKEHWH Ha JAPYTOE.
Mcnonb3yeMbIii METOA MOJKET 3aBHCETh WIIH HE 3aBUCETh OT (hopmaroB (aiiios

W300paKEHUM, UCTIONB3YEMBIX TTPH BHEIPEHUH HACTOAIIETO U300PETECHUS.

Kak u B cimywae ¢ moObiM MeTroaoM MmammHHOTO o0yuenus (MLT), kadecTBo
TCHEPUPYEMBIX BBIXOJHBIX JAHHBIX B 3HAYHTEIIBHOM CTETIEHH 3aBHCHT OT Ka4eCTBA
0oOyYaroImuxX JaHHBIX, HA OCHOBE KOTOPBIX oOydaetcs moxenb MLT. B cmydae
oOyueHHOM CGAN OTCYTCTBHE OOYYAarOIIMX MAHHBIX MOXKET TPUBECTH WIH HE
NPHUBECTH K HEAJCKBATHBIM MM TOBPEIKACHHBIM OIPEICIICHHBIM H300paKEHUSIM
cetku TaOmuupl. OObBETUHEHHWE TAKOTO HEHAICKAMIETO WA TOBPEKICHHOTO
OTIPEIETICHHOTO W300PAYKEHUS CETKH TAOJHIIBI M TAOIHIBI 0€3 CETKH B H300pKEHHE C
CETKOH MOKET MPEIMATCTBOBATH WIIH HE MPEMATCTBOBATH 00pabOTKe W/WIH pazoopy.
JInsg ynydimeHWs Ka4yecTBa HEHAUICKANIMX WM TMOBPEKIACHHBIX OMPEICIICHHBIX
HW300pPAKEHHH CETKH TAOMHI[ MOTYT OBITh HWCIOJB30BAaHBI HM3BECTHBIE B JaHHOW

00J1aCTH TEXHHKH METOAbI BOCCTAHOBJICHUA I/I306pa)I(CHI/II‘/'I.

CornacHo MPeANOYTUTENIPHOMY BapHaHTY OCYIIECTBICHMsA HACTOSINEE H300pETEHHUE
JOTIOJTHATENIHO BKITFOYAET 3Tam 0OyYEHHUS HCKYCCTBEHHOW HeWpoHHOU cetH (ANN)

HAa OOYyYarOIuX MAaHHBIX, COJACPKAIMUX OOYYaloIue Taphbl, KaKAas W3 KOTOPBIX
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CONIEPIKHT HW300paKEHHWE CETKH TaONWIBl, OTHOCAImeecs K OOyYECHHIO, H
COOTBETCTBYIOIIEE TMOBPEKACHHOE H300pakeHHe CeTKH Tadbmuupl. [IpeamodrurensHo,
npu 31oM ANN mpencrasmser coOoi aBrokonep. COTIacHO MPEIOYTHTEIILHOMY
BapUAHTy OCYIIECTBIICHHS HACTOAIIEE M300PETEHUE JOTOTHUTEIFHO CONEPIKHUT 3Tl
OTIPEJENICHHs BOCCTAHOBJICHHOTO HM300PAKEHHA CETKH TAONHIBI U3 TOBPEKICHHOTO
W300paKEHUS CEeTKH TaOnmHMIbl TmocpeacTBoM oOydeHHOM ANN, coaeprkamein
W300paKEHUE CETKH TaOmuIpl, ompenencHHoe oOyderHHod GNN. IIpeanoutuTennbHO,
TIPH 3TOM OTPEACIIEHHOE BOCCTAHOBJICHHOE W300PAKEHUE CETKHA TAOIHIBI M TaOIHIIA
0e3 CETKH W3 TMPEIOCTABICHHOTO 3JCKTPOHHOTO JOKYMEHTa C (PHKCHPOBAHHBIM

MaKETOM CKOMOHHHUPOBAHBI B H300PAKEHHUH C CETKOW TaOIHIBI O€3 CETKH.
[TPUMEPBI

Hacrtosmee w300peTeHHe MOMONHUTENHFHO OIMUCAHO TMOCPEACTBOM  CIIEAYFOIIUX
HEOTPAHWYHMBAIOIINX  NPUMEPOB, KOTOPHIE  AOMOJNHHUTENHPHO  WIUTOCTPHPYIOT
HACTOSAIIEE H300PETEHHE U HE MPEAHA3HAYEHBI I OTPAHUYEHUSA 00beMa HACTOSIIETO
M300peTeHH U WX HE CJEeAyeT HHTEPIPETHUPOBATh KaK OTPAHMYHBAIOIINE O0BEM

HACTOSAIIETO U300PETEHHUS.

ITpumep 1. Pa3bop gokyMeHTa

HacTosmmii mpumep OTHOCHTCA K oOmeMy 0030py padodero mporecca COTJIacHO

HacTosmeMy u3o0petenuro. Cchuika cienaHa Ha ¢ur. 1.

Ha ¢wur. 1 mokazan cxemaTu4eckuii 0030p oOmIero padovero MmMpormecca HaCTOSIIETO
n300peTeHus. Pabouwii mporecce BKIMoYaeT 00padoTKy TabIHIl O€3 CETKU U CBA3aHHBIX
¢ HAMH JOoKyMeHTOB. COIJIaCHO HACTOAIEMY TPUMEPY TPEIOCTABICHHBIH
3JEKTPOHHBIN TOKyMeHT (1) ¢ (PUKCUPOBAHHBIM MAaKETOM, COACPKAIINK TaOmHIly Oe3
ceTkH, mpeacTasiaeT cooorr PDF-mokyment (1') , koTopsiit mpeodpasosan B ¢aiin (1)
n3o0pakenus. Jlamupid Qaiin m3o0paxkenusa mnepemaror oOyueHHod CNN (2).
OOyuenue ykazanHou DLM oOcyxknmeno B mpumepe 2. C HCMONB30BAHUEM STOHU
ooyuenHo CNN wm3BrnekaroT nzoOpakeHue taomuupl (3) 0e3 CeTKH, KOTOPOE 3aTeM

00palaThIBAIOT MO MEHBIIEH MEpe MyTEM BBIMIONHEHHWA 3Tamna (4) paciIUpeHus.
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OOpaboTka H3BIEUEHHOTO H300pakeHUs oOcykaeHa B mpumepe 4. OOpaboTtaHHOE
W3BIIeUeHHOE u300pakeHue (5) mepemaror oOyuenHod GNN, cocrosmed w3
ooyuenHoit GAN (6). OOyuenue ykazanHoit GAN (6) oOcy:xneno B mpumepe 3. C
ucnoap3oBanueM o0ydeHHoM CNN onpenesitor nzoopaxkenue (7) CeTKH TaOIUIBI TS
00pa0OTaHHOTO W3BICYCHHOTO H300pakeHus. Ilocrme 3TOro H300paKEHHE CETKH
TAOJUIIBI HAKITAABIBAIOT (8) HA HM3BJICUECHHOE H300paKCHHE TAONHIBI 0€3 CETKH IS
MOJTyYeHH HU300pakeHHs ¢ ceTKOM Tadimwmubl (9) O0e3 ceTku. [laHHOE M300paskeHHE C
ceTko# nepenaroT uHCTpyMeHTY (10) OCR myist monydeHust Ta0IHIHON HHPOPMAITUU B

TaOmuie 6e3 CeTKH B TeKcToBOM (hopmarte (11).

I[Mpumep 2. O6vuenne DILM

Hactosmmit mpumep oTHocuTcs k oOyuenmo DLM, B wactHocT CNN. Cchuika

caenana Ha ur. 24,

Ha ¢wur. 2 u 3 uzoOpakeHO monydeHHe OOyYarOMIMX AAHHBIX s oOydenus DLM.
OOyyaromue JaHHbIE OTHOCATCA K MHOJKECTBY 3SJIEKTPOHHBIX JOKyMEeHTOB (1),
CBSI3aHHBIX C OOYUYEHHEM, KKJIBIM U3 KOTOPBIX COAEPKHUT 0oOydaronyro Tadmuiy (12)
0e3 CeTKH M CBA3aHHYIO ¢ Hell MeTKy (13), yKasbIBalOIIyH0 HAa OrPAHUYUTEIIBHYIO
paMKky oOyuaromiei Ta0mmipl. [Tytem oOyuenus DLM Ha Takux 0Oydaronmiux JaHHBIX,
¢ momMonIp0 00ydeHHOH DLM MOXHO OmpeneuTh OrpaHHIUTENbHYO paMKy (15) ms
tabmunpl  (12) 0e3 CceTKH B YKa3aHHOM OJJIEKTPOHHOM gokymeHte (1) ¢

(PUKCUPOBAHHBIM MAKETOM.

CormacHo Hactosimiemy mpumepy DLM mpeacrabmsier co6oit CNN, B 4acTHOCTH
OCHOBaHHYI0 Ha oOmenoctymHoM wHCTpyMeHTe YOLO. YOLO sBmsiercss MOITHOM
HEHUPOHHOU CEThI0, KOTOPAsi PUCYET OTPAHUYUTEIIbHBIE PAMKH BOKPYT OOHAPY KEHHBIX
00beKTOB B M300pakeHnu. Darknet sBmsercs mmatdopMoi ¢ OTKPBITBIM HCXOIHBIM
KOJIOM, KOTOPBIH HCTIONIB3yeTCA B 00y4eHUH HEHPOHHBIX CETEH U CITy’)KHT OCHOBOW IS
YOLO. B Hacrosmiem mpumepe cetb YOLOV3 wncnonb3yroT mjis WaeHTH(HKAIAH
TaOmuy Oe3 cerku. Jlma oOyuenus cetu YOLOV3 PDF-moxkymMeHTBI Ha OCHOBE
M300paKEHUH CHavyama ObpuTH TipeoOpa3oBaHbl B BbIxomHbie AaHHble HTML. 3atem

comepskumoe HTML Obuto ¢parMmeHTHpPOBAaHO W pa3oOpaHo it TaOmuil. Teru
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TaOmuipl, Hampumep <td>, w3 wumcxomnoro koma HTML Obimm oOHapyxeHBI WU
OKpameHsl. DTO, HAPUMEP, BHIHO HAa (HT. 2, W MO3BOIHIO KOOPAHMHATAM TaOIIHII
npucyTcTBoBath B PDF-mokymenTax, Tem cambiM 00pasys OOydaromuid HaOoop,
koToperi Obut mepenan B YOLOV3. U3 stoii mupopmammu ObUTH ONpEaeICHBI

KOOPAWHATEI X, Y, a4 TAKKC BbICOTA H IIHPHUHA Ta6J',[I/II_[BI.

YOLOV3 wucnomszyer IOU u BCE B kavecTBe (PyHKIHMH TOTEPh W HCIOJIB3YET
JTOTHCTHYECKYIO PETPECCHIO T JoKamu3anuu oobekra. [OU MOKHO paccuuTaTh Kak
00acTh TepecedeHus, Pa3JeIeHHYI0 Ha 00JacTh OObeAMHEHHsA ABYyX pamok. [OU
nomwkHO Obith >0 w  <1. UYroOBl WMETh BO3MOXXHOCTH IIPEICKA3BIBATH
orpaHuuutTenbHble  paMkd, [OU HyXHO HaXxOgUTbCS MEXKAY IpeICKa3aHHOU
OTPAaHUYUTEIIPHON PAaMKOM MW JTaJOHHOM OrPAaHMYUTEIIBHOM PaMKOM, KOTOpasd
cocraBsaeT npuommsuTenbHo 1. Cetp YOLOV3 mpeacka3piBaeT 4eThIpe KOOPIUHATHI
U KKJAOW OTPAHUYHMTEITHOM paMku: tx; ty; tw; th. B HacTosimee Bpems sdeiika
CMEINEHa OT BEPXHETO JIEBOTO YIiia M300pakeHHsA Ha (CX, Cy), a MPEIIEeCTBYOIAs

OTPaHUYHUTETbHAS paMKa UIMEET IHUPHUHY U BhicoTy Pw, Ph.
IIpenckazanusa cetn YOLOV3 coOTBETCTBYIOT:

bx = o(t) + ¢

by = o(t,) + ¢,

b, = pye
by = pue™

Oyukims noreps ceth YOLOV3 noka3zaHa HUXKe.
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Ha ¢ur. 4 n300pakeHs! HTEpAMKA MPOTHOZUPOBAHUS JIOKATHU3ALWH I OTIPEICTICHHS
OTPAHUYUTETBFHOU paMKH TaOIHIBI 0€3 CEeTKH, HAITPUMED, B U300pakeHUH. Bo Bpems
oOyuenust mporHo3er (15, 15", 15"') orpaHMYHTETHPHOW paMKH HTEPATHBHO
KOPPEKTHPYIOT IO TEeX TMOp, TIOKAa Ppa3HHWIA C OTAaJOHHBIMH JaHHBIMH (16)

OTPAaHUYIUTETHHOU PAMKH TAOJHUIBI O€3 CETKH HE Oy/I€T COOTBETCTBOBATH MPEIHUKATY .

[pumep 3. O6vuenne GAN

Hactosomit mpumep otHocutcs k oOydenuto GAN, B wactHoct c¢GAN. Cchuika

caenana Ha ¢ur. 5-10.

Ha ¢wur. 5 wuzoOpaxen oOmuii 0030p apxurextypsl GAN. GAN peanmsoBaHa
CHUCTEMOU W3 ABYX HEeUpOHHBIX cetel, T. €. GNN (14) m DNN (21), KoHKYpUpYyOTIHX
ApYT ¢ APYTOM B paMKaxX UIPbI ¢ HyJeBoM cymMmmMoi. Co3ar0TCs ABE HEMPOHHBIE CETU U
BBITIOJTHAETCA OOy4YeHHe (T.€. CeTH OOydaroTcs) TMOCPEACTBOM WX B3aHMHOU
KOHKypeHIuH. llepBas HEWpOHHAs CeTh pealM30BaHA KaK CHCTEMa-TEHEPAToOp H
Ha3bpIBaeTCsA HeUpoHHOUW ceThio-reHepaTopom (GNN). Bropas wHelipoHHas ceTh
peanm3oBaHa KaK CHCTEMAa-TUCKPUMHHATOP W HA3bIBA€TCSd HEWPOHHOW CETHIO-
muckpumuHaTOpoM (DNN). GNN HaumHaer co cmydaiiHoro BBoaa (17) u mbeITaercs
CTEHEPHPOBATh CHHTETHYECKHE WM ToaAenbHble n3o0paxkerns (18). DNN momyvaer
peanmpHble ayTeHTHYHBbIE w300pakeHus (19; 20) BMecTe ¢ CHHTETHYECKHMHU
nzo0pakeHussMu 0T GNN. CoorsercTtBerHO DNN BeIBOZUT OMHapHOE pemieHue (22),

YKasbIBarOMICC MPOTHO3 OTHOCUTCIIBHO TOT'O, ABIICTCA TN I/I306pa)I(eHI/IC, MOJIy4YCHHOC
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ot GNN, nHactrosamuM uinu noaaenbHbiM. [lockoneky DNN ynyumiaer pasnuueHue
MEXIY HACTOAIIUM H300paKEHHEM U CHHTETHYECKUMHU H300pakeHusMH, To GNN
yIIyqIDaeT reHepupoBanue uzoOpakeHuit A oomana DNN. GNN oOyuaetca myTtem
MUHHUMU3AIMHA COOTBETCTBYIOIIEH CBA3aHHOW (PyHKUIMU MOTEPh. DYyHKIMS TOTEPD IS
GNN wm3ydyeHa u mnpenBaputenbHo He onpeaeneHa. GNN  oOywaercs myTem
MUHHUMH3AIHAA COOTBETCTBYIONICH CBsA3aHHOM (pyHkimu (23) morepp. GNN u DNN
WUTEPATHBHO OOYy4YarOTCS TIMyTEeM MHHHUMH3AIMA COOTBETCTBYIOIICH CBS3aHHOM
¢yskimm notepb. PaBHOBecwe, Hampumep, mocturaetcs, xkorga GNN Oonpme He
MoskeT oOmManbiBaTh DNN. Hukakue 3HaHUS B PEAMETHOM 0OJIACTH HE TOJDKHBI OBITH

SABHO BKJIFOUeHBI. OCOOEHHOCTH I/I306pa)I(CHI/I$I HU3YyYar0TCA aBTOMAaTHYCCKH.

CormacHo HacTosmemy npumepy GAN ucnonmbiyer apxutekTypy PatchGAN. Crioco6
OWHAPHOW TEPEKPECTHOM SHTPOIHHU OBUT UCIIOJIb30BAH B KayeCcTBE (DYHKIIHH MOTEPH
mt DNN. Kpome Toro, mms oOyuenus moaenu YOLOV3 Obutd cmomenupoOBaHbI
BBIXOJIHBIE HM300pakeHHsA (TpUMEp 2), TeM CaMbIM TPEIOCTaBIAS HHPOPMALHIO O
KOOpAWHATAX B TaOmuie Oe3 CeTKH. OTH HW300pKEHUS TPEABAPHUTEIHHO
00pabaThIBAIOT I PACHIMPEHHS C HCIOJIH30BAHHEM KOMITBIOTEPHOTO 3pPEHHA H
nepemator B DNN Kkak peanpHble HW300paKEHHS, B TO BpPEMS KaK BBIXOJHBIE
nzoopaxerns GNN mepemaroT kak nojnenbHble n3oOpaxenws. OOyuaembie DNN
napamMeTpsl YCTAHOBJICHBI KaK JIOYKHBIE, & UCTONb3yeMas (PYHKLIHUSA MOTEPH SBIACTCS
OMHAPHOU MepekpecTHOM SHTponHer. Hakonerr, Bce nzoOpakenus nepeaarotr B GAN ¢
MOTEPSMH, YCTAHOBIICHHBIMH HAa OWHAPHYIO TMEPEKPECTHYIO DHTPOIHIO U CPEIHIO0
abcomoTHy0 omuOKy. GAN COracHO HACTOSIIEMY TPUMEPY NPEACTaBISET COOOH
cGAN wu, cneaoBaTenpHO, 3aBUCUT OT €€ BXOAHBIX JaHHbIX. DYHKIMS MOTEPH BCEH
GAN mnpeacraBmser co00M (QYHKIHMIO TOTEPh TEHEPATOpa W JAUCKPUMHHATOPA.
JINCKPpUMHUHATOP YMEHBINACT PEATbHOE U CreHEPUPOBAHHOE HW300pPAKEHHE [0
(parMeHTOB M BBIYUCIIACT TMOTEPIO SHTPOIHHU IS KAKAOTO (parmenTa. [1ockoibKy B
HACTOSLIEM TIPUMEpPE HCTONB3YIOT apxurektypy GAN Patch 5, 1o Bca (yHKIMA

notepu GAN COOTBETCTBYET:
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maxminV'(G,D) = E,_pJlogD(x,y)] + E,- plog (logD(x,G(x,2)))]

G D

Ha ¢ur. 6-10 u300pakeHO NPOTHO3ZUPOBAHHE CETKU TAOMMIBI I H3BICUYECHHOU
TaOmumel 0e3 ceTku ¢ ucmonb3oBanneM GAN. Ha ¢ur. 6 mokasano pacimmpeHHOeE
n3o0pakenue Tadmuipl (3) 6e3 cerkn. Ha dur. 7 mokaszansr Berxoausie nanasie GAN.
OTH BBIXOJHBIE JAHHBIC TTPEACTABISIOT COOOM MOBPEKACHHOE H300pakeHHE (7') CETKH.
JlaHHOE TIOBPEKAECHHOE U300PAKCHHUE CETKHA MOKET OBITH BOCCTAHOBIIEHO C TIOMOIIBIO
METO/1a BOCCTAHOBJICHUS H300pakeHUs. TakuM 00pa3oM, MOTy4ar0T BOCCTAHOBICHHOE
n3o0pakenue (7") ceTkr TaONHIBl. Y Ka3aHHOE BOCCTAHOBJICHHOE M300PAKEHHE CETKH
TAOJTHIIBI MOJKET OBITh HAJIOXKEHO HA BOCCTAHOBIIEHHOE M300PAKCHHUE CETKH TAOJHIIBI,
YTOOBI TTOJTyYHTh H300paskeHue (9) ¢ ceTKOM TaONMHIBI O€3 CETKH. ITO H300PAKEHHE C
CEeTKOW MOKHO paszoopate ¢ mnomompio OCR, 4YroOB NONYYHTh YHTAEMYFO

uHpopmarwro (11) TaOnuier 6€3 CETKH.

[Tpumep 4. Paciiupenue u3odpaxeHus

HacTosmmii mpumep OTHOCHTCA K 00pabOTKE 10 U MOCHE PACHIMPEHHUS U300paKEHHA.

Ccpika cienana Ha ¢ur. 11-15.

Ha ¢ur. 11-15 u3o0paxkeH MpeanmovTUTENBHBIN 3Tanl 00pPaOOTKH HU300paKEHUS 10 U
MOCTIE PACIIMPEHHS AT yIIydnieHus: 00padoTKH Tabmmi 6e3 ceTku. Mcxomuoe mBeTHOE
n3o0pakenue (24) mpeoOpasyrT B H300pakeHHWE B OTTEHKax ceporo. [locne
MpeoOpa3oBaHus K HM300PAKEHHIO B OTTCHKAX CEPOTO MPUMEHSIOT aJalTHBHOC
MOPOrOBOE 3HAYECHHE, MOCKOJIbKY CTATHYECKHE MOPOTOBBIE 3HAYCHHUS HE HCIOJIB3YIOT,
W KOKIBIA JOKYMEHT COXpAaHSET PasHbIH CTHIb mpu@Ta, pasmep mpudra, OTCTYIIHI,
kaumrpaguio u T. 4. TakuMm 00pa3oM, TONMyYar0T MOPOTOBOE HM300pakeHwe (25) B
OTTEHKax ceporo. Ha 3ToM H300pakeHWH BBIIEIIEH MPUQPT 3aroJ0BKa TaOHIIBL.
Kpome TOro, 3TH 3Tambl MOMOTAIOT JUHAMHUYECKH OMPEIEIATh MOPOT IHKCEIEH
n3o0paxkernus. [loporoBoe 3HaYCHHWE BBIYUCIIIOT C HCIOJIB30BAHHEM B3BEIICHHOMN
CYMMBI COCETHHX 3HAUCHHW C HWCIOJBb30BAaHHEM OKHa [aycca. 3ateM MOpPOTOBOE
HU300pKEHHE B OTTEHKAX CEPOT0 PACIIMPSIOT M Pa3MbIBAOT. Takum o00pasom,

MOJTy4al0T PACIIUPEHHOE H300PaKEHHUE MOPOTOBOTO M300pakeHUs (26) B OTTEHKAxX
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ceporo. Jlns 5po3uM W pacIIMpeHHs HaM HyKHbl JBa BBOJA: H300paKeHHE MU
CTPYKTYypHpYyrOmHi 3neMeHT. CTpYKTYPUPYIOINUHN 3JEMEHT HasbiBaeTcs sapom. Ilpu
PACIIUPEHUU SAIPO CBEPTHIBAET M BBINOJHACT TMOABBIOOPKY IO MAaKCHMAIbHOMY
3HAYEHHUIO, TEM CAMBIM PACIIUpPsAA OONACTh, OXBATHIBAEMYIO TEKCTOBBIMH JIAHHBIMH.
[Ipu 5po3uM AApPO BBIIOIHAET MPSAMO TMPOTHUBOIOJOKHYIO OINEPALUIO, TO €CTh
CBEPTHIBAET M BBIUHCIIAECT TOABBIOOPKY IO MHUHHUMAIIBHOMY 3HAYEHHWIO, KOTOpas
YMEHBINAET BHEITHUI BHJ TEKCTOBBIX MaHHBIX. [locie 3Tama pacimmpeHus moyqaroT
KOHTYpBl (27) pacIIUpeHHBIX OOBEKTOB B PACIIUPEHHOM H300pPAKEHHUH HA
npeplaymeM JTtane  pacmupeHus. Ilocme 3Toro K KOHTYpY, COAEpKaleMy
H300paKeHUE, PUMEHAIOT PACIIUPEHHE U K PACITUPEHHOMY KOHTYPY, COAECpP/KaLIEMY
H300paKEHHE, CHOBA NMPHUMEHSIOT MOPOrOBOE 3HAYEHHE AT MOJIYYEHHS MOPOTOBOTO

PacCHIMPEHHOTO KOHTYPA, cojepkamiero uzoopakenue (28).

[Ipeamonaraercs, 4YTo HACTOAIICE W300PETEHHE HE OTPAHNYUBACTCS HUKAKOW U3 PaHEe
OTIMCAaHHBIX (OPM peanH3alyMy, W YTO HEKOTOPble MOAU(PHUKAIMH MOTYT OBITH
N00AaBJICHBI B MPE/ICTABICHHBIN MPUMEP H3TOTOBIICHH 03 IEPeCMOTpa MPUIIOKEHHON
dbopmy bl n300pereHns. CiocoObI COTIACHO HACTOSINEMY HW300PETEHUI0 MOTYT OBITH
peanu30BaHbl MHOTHMH Pa3HbIMH CIIOCOOAMH 0€3 OTCTYIUIEHHA OT O0bema

HACTOSIIETO U300PETEHHUS.



WO 2021/257939 PCT/US2021/037998

®opmyJia uzo0peTeHust

1. Peanu3yemplii Ha KOMIIBIOTEPE CIOCOO YIY4YIIEHHONM OOpaOOTKH TaOmuI,

BKJTFOYAIOIIAN DTAMbI;

- MPEIOCTABIICHHUA JJICKTPOHHOTO JOKyMEHTa C (DPUKCHPOBAHHBIM MAKETOM,

COZIEpIKAIEro TaduIly 0e3 CeTKH,

- oOyueHuss Moaenu TiayOokoro oOyueHuss (DLM) nHa oOyuarommx JaHHBIX,
OTHOCSIIIUXCSA K MHOMKECTBY 3JICKTPOHHBIX IOKYMEHTOB, CBSI3aHHBIX C OOYYCHHEM,
KQKIBIA M3 KOTOPBIX COACPKUT OOYUAFOIMY0 TAOIHIly 0€3 CETKH W CBS3aHHYIO C HEH

METKY, YKa3bIBAOTIYI0 HA OTPAHUYUTEIFHYIO PAMKy 00yYaromen TaOHIIb;

- OnpCaciICHUA OI‘pﬁHH‘IHTGJ’IBHOfI PaMKH JJ1d Ta6J'II/II_[BI 0e3 CEeTKH B YKa3aHHOM

3JIEKTPOHHOM JIOKYMEHTE ¢ (PUKCHPOBAHHBIM MAKETOM C TIOMOTIbIO 00yueHHOU DLM;

- W3BIICYECHUS H300PKEHHUS TAOMUIBI 0€3 CEeTKH M3 YKA3aHHOTO 3JEKTPOHHOTO
JOKYMEHTa C (PUKCHPOBAHHBIM MAKETOM HA OCHOBE OTPEACIIEHHOW OTPAHUYHTEITLHOU

PaMKH; U

- 00paOOTKM M3BIECYEHHOTO HW300paKEHHA 10 MEHBIIEH Mepe IOCPEeICTBOM

BBITIOJTHCHHA STaria paCIupCHUA,
OTJIMYAIOIIHICS TEM, YTO CI0co0 JOIIOJTHHUTEIBbHO BKIIIOYACT 3TAaIlbI:

- OOyuYeHHs YCIIOBHOM TeHepaTHBHO-cocTa3aTenbHOU ceTn (¢cGAN), comeprkamei
HelpoHHYI0 ceTb-reHeparop (GNN) u HelipoHHyt0 ceTh-guckpumuHaTop (DNN), Ha
00y4YaroIMX JaHHBIX, COJACPKAIMUX HAOOP peabHBIX Map, Kaxkaas W3 KOTOPBIX
COJIEP’KHAT OTHOCAIIEECS K O0OYUECHHIO PACITUPEHHOE H300paKEHUE TAOTHUITBI 0€3 CETKH
W COOTBETCTBYIOIIEE H300paKEHHE CETKH TaOmuipl, mpudeM oOyderne cGAN
BKJTFOYAET MHOJKECTBO ITAMOB OOYYECHHS, KAKIBIA W3 KOTOPHIX BKIFOYAET OJUH W3

3TamnoB a) WK b) u 3Tar ¢):

a) npenocrasiaerarne DNN peanbpHOM mapsl, MOIy4YeHHON W3 HA0OOPa pealbHBIX Tap;
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b) npenoctaBieHre DNN creHepupoOBaHHOW Taphl, COAEpIKAIIeH H300pakeHHE
MPUTOHONW TOIACITBHOW CETKH M COOTBETCTBYIOIIEE OTHOCAIEECH K OOyYEHHIO
pacIIupeHHoe U300pakeHUE TAONULBI 0€3 CETKH, MOMYyUYEHHOE M3 HAOOpa peasbHbIX
nap, Mpy 3TOM H300paKEHUE MPHUTOAHON MOJAEIBHON CETKH MOyYal0T MOCPEICTBOM
Mogudukammu ¢ noMompio GNN COOTBETCTBYIOIIETO OTHOCAILIETOCH K OOYYEHHIO
PACIIMPEHHOTO HW300paKCHUS TAOMUIBI O€3 CETKH C HWCIOJIb30BAHHEM CITyYalHOTO

BCKTOPAa HJaHHBIX;

¢) onpeaencHue ¢ momomprw DNN ykazaHusa TOTO, ABIAETCS A NPEA0CTABICHHAS

DNN peanbHas uim creHepupoBaHHas mapa napoi, creaepuposanHoit GNN;

mpu 3ToM o0yueHue ¢GAN BKJIFOYaeT MHOJKECTBO ITUKJIOB HTEPATHBHOTO OOYUYCHUS
GNN u DNN, mnpudem KaXAbIM LUK COACPKUT IO MEHBIIEH Mepe OJMH U3
YKa3aHHOTO MHOKECTBA JTAMoOB OOYUYCHUS, TJI€ BO BPeMs KaXKJIOTO IHKIA OO0YUYEHUS
COOTBETCTBYIOMYO (PyHKIHIO TTOTEPH, cBA3aHHY 0 ¢ GNN mmm DNN, MUHUMU3HPYIOT
0 TeX TOP, MOKa He OYJET BBIMOTHEH CBSI3aHHBIN MPEIUKAT IIUKIA CTAOUIBHOCTH, U
pu 3ToM cGAN 00yvaeTcs mOCpPeCTBOM MUHUMH3AIMH KOMOWHHPOBAHHBIX TTOTEPH
¢yukumii motepsp, cBsazanabix ¢ GNN u DNN, g0 Tex mop, moka He OyJeT BHITIOJTHEH

npcaukKar CTaOMIIBHOCTH KOM6HHHp0BaHHBIX nOTEPD,

- ompeAencHUs W300PAKEHUS CETKH TAONHIBI JJIT 0OPAOOTAHHOTO H3BJICYCHHOTO

n300pakeHus mocpeacTsoM ooyueHHoM GNN, coaepskaiiei 00ydeHHy0 CGAN; H

- KOMOMHHPOBAHHUS OMPEIACIIEHHOTO W300PAKEHUS CETKH TAONHIBI W TaOIUIbl O3
CETKH M3 TIPEJOCTABICHHOTO 3JIEKTPOHHOTO TOKYMEHTA C (PUKCHPOBAHHBIM MAKETOM B

N300paJKEHUH C CETKOM TAOIUIIBI O3 CETKH.

2. Cnoco6 mo 1. 1, oTIHYArONIHICS TeM, 4TO 00PadOTKA H3BJICUEHHOTO H300paKEHUS

AOTIOJTHUTCIIbHO BKITFOYACT, MCPCA YKA3aHHBIM 3TAallOM PpaCclIupCHUA, DTAIlbl:

o MPeoOPa30BaAHUS HW3BIICYEHHOTO H300PAKCHUS B H300pPaAKEHHE B OTTEHKAX

ceporo; u
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®) OPUMCHCHHUA TIOPOroBOr0 3HAYCHHUA K I/I306pa>I(CHI/IIO B OTTCHKax CCporo ¢

MOMOIIBIO aJaNTUBHOTO MeToAa ["aycca;

OpHu 3TOM YKaSaHHBIﬁ 9Tall paCIHPCHUA BBIIOJIHAIOT 1 YKA3aHHOTO ITOPOTrOBOTO

I/I306pa>l(eHI/IH B OTTCHKAax CCPoOro.

3. Crmoco6 mo mro0oMy W3 1. 1 Wi 1. 2, OTJIMYAIOIIMKUCA TeM, 4TO 00padoTKa
W3BIICYEHHOTO HW300PaKCHHUS JOTOTHUTEIIBHO BKIIFOYAET, IMOCJE YKA3aHHOTO JTama

pacCIIMPEHUS, STAIIbI:

o MOJTYYE€HHUSI KOHTYPOB PACIIMPEHHBIX 00BEKTOB HAa PACIIUPEHHOM H300paKECHUH

C MOMOIIBI0 YIIOMSHYTOTO JTara paciiupeHus;
o pacuIMpeHust KOHTYpa, COACPIKANIETO H300PAKEHUE; H

o MPUMEHEHUS MIOPOTOBOTO 3HAYEHUS K PACHIMPEHHOMY KOHTYPY, COAEpKAIIEMy

H300paXeHHE, C TOMOIIBIO aAaNTHBHOTO MeToaa ["aycca.
4. Cnioco6 mo modomy u3 1. 2  1I. 3.

5. Cnoco6 no moOomy u3 nm. 1-4, OTIMYAIOIUNCS TEM, YTO 00padOTKa U3BICYEHHOTO

I/I306pa)KCHI/I$I BKIIFOYACT, IMOCJIC YKa3aHHOI'O 3Tala paClIupPCHHAA, 3Tall S5PO3HUH.

6. Cnioco0 mo moOoMy U3 M. 15, OTIMYAFOIIHICS TEM, YTO CHOCO0 JOTOTHHUTEITEHO

BKIIIOYACT J3TAaIlbI:

- 00y4eHHs HCKyCCTBEHHOW HEWpOHHOU ceTH (ANN) Ha 00yYarOmMX JaHHBIX,
coAepskamux 0Oy4aroIue Maphl, KaKIas U3 KOTOPBIX COAEPKUT M300pasKEHUE CETKH
TAaONMMIBI, OTHOCAIEECS K OOYYEHHMIO, M COOTBETCTBYIOLIEE TOBPEKICHHOE
M300paKEHHUE CETKU TaOMMIBI, mpeanodyTutenabHo, rae ANN mpeacTaBmseT coOo

aABTOKOACP, U

- OTIPEJETICHAS BOCCTAHOBIICHHOTO HU300PAKEHHA CETKH TaOJIHIBI M3 ITOBPEKAECHHOTO
M300paKeHHUA CEeTKH TaOmuipl mocpeacTBoM oOydeHHOH ANN, coxepskamiei

M300pa’KEHUE CETKU TaOIHUIIBI, onpeaeaeHHoe o0ydeHHOH GNN;
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MIPH 3TOM OTIPEACIIEHHOE BOCCTAHOBJICHHOE U300PA’KEHUE CETKU TAOIHIBI M TaOIHIIA
0e3 CeTKH W3 TPEAOCTaBICHHOTO 3JICKTPOHHOTO JOKYMEHTa C (PHUKCHPOBAHHBIM

MaKETOM CKOMOMHHUPOBAHBI B H300PaKEHUU C CETKOM TaONUIBI O€3 CETKH.

7. Cnioco0 mo mo0oMy |3 T, 1—6, OTIIHYAOTIHIACS TE€M, YTO HAOOP M3 PeaTbHBIX Tap,
KKIasd W3 KOTOPBIX COJNEPKHT OTHOCAMEECS K OOYyYEeHHIO PAaCHIHPEHHOE
M300paKEHUE TAOJHIIBI 0€3 CETKH H COOTBETCTBYIONICE H300PAKECHUE CETKH TAOTHIIBI,

MOJIYYaroT Iy TEM:

o NpeaoCTaBlNeHUss MHOkecTBa PDF-n0KyMeHTOB, KakIpIi H3 KOTOPBIX

COIEPIKHUT TAOIHUIy O€3 CETKH,
o npeoOpazoBanus MHOkecTBa PDF-nokymenToB 8 HTML-noxyMeHTsI,

o} uaeHTHuKamn, B KakaoM u3 HTML-n1oKkyMeHTOB, Tera TaOIUIlbL, CBI3aHHOTO

¢ TabnmIeH 0e3 ceTku cooTBeTcTBYIOMIEro PDF-nokymMeHTa;

o) OTIpeJeIICeHHs AT KKIOW U3 TaOTUI] 0€3 CETKH H300PAKEHHUS CETKH TaOJHUIIBL,
OCHOBAHHOT'O o MEHBIIEH Mepe JaCTUYHO Ha COOTBETCTBYIOIIEM

UACHTU(PHUITUPOBAHHOM TETE TaOTHUIIBI,

o NOJMYYEHUS U3 Kaxaoro w3 ykazaHHeIX PDF-moxkymeHToB uH300paxeHus

TaOJIHIBI O€3 CETKH,, U
e pacHIMPEHUs KAKAOTO U3 MOYUYECHHBIX H300paKeHUH TaO U1 0€3 CeTKH.

8. Cnoco6 mo m. 7, OTIIMYAIOIMUNCS TEM, YTO HM300paKEHHWE TaONHIBI O3 CETKH

MOJTYYarOT U3 KaKJ0TO U3 YKa3aHHBIX NpeaocTaBieHHbIX PDF-10kyMeHTOB myTeM:

o OTIpEICIICHHsT OTPAHHYUTEIIbHON PAMKH T TAOJMUIBI O€3 CEeTKH B KaXKIOM

PDF-nokymente ¢ momompro o0yuenHor DLM; u

o W3BIICYEHUS M3 KOKIOTO0 W3 yKazaHHbIX PDF-moxymeHTOB W300paskeHUsA
TaOMMIBI O€3 CETKU HAa OCHOBE OMPEAETICHHOM COOTBETCTBYIOINEH OTpPAaHHUYUTEIBHOMN

PaMKH.
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9. Croco6 mo mooomMy u3 mir. 1-8, OTIHYAIONIHICA TEM, YTO MHOKECTBO 3JIEKTPOHHBIX
JOKYMEHTOB, CBSI3aHHBIX ¢ OOYUYCHHEM, KaXKIBIH U3 KOTOPBIX COMEPIKHUT 0O0YyUAFOIIYFO
TaONMHIly 0€3 CEeTKH U CBA3aHHYIO C HEHM METKY, YKa3bIBAIONIYI0 HA OrPAHHYHTEIIbHYIO

paMKy 0Oydaromei TaOIUIIbL, TIOTYYarOT Iy TEM:

o NpeaocTaBlieHUuss MHOkecTBa PDF-nokyMeHTOB, Kakapli M3 KOTOPBIX

COAEPIKHUT TAOIHUIy O€3 CETKH,
o npeoOpasoBanus MHOkecTBa PDF-nokymentoB 8 HTML-nokyMeHTSI,

o uaeHTHUKamn, B KakaoM u3 HTML-n1oKkyMeHTOB, Tera TaOIUIlbL, CBI3aHHOTO

¢ TabmmuIel 0e3 ceTku cooTBeTcTBYomero PDF-nokymenra; n

o MPUBS3KH METKM, K KaXaomMy H3 MHoxkecTtBa PDF-gokymenToB, s
OTPAHUYUTETHFHOW PAMKH TAONHIIBI O€3 CETKH, MPH 3TOM yKa3aHHAs METKAa OCHOBAaHA
M0 MEHBIIEH Mepe YaCTHYHO HAa COOTBETCTBYIOIIEM HICHTH(HIIMPOBAHHOM TETE

TAOJIHULIBL.

10. Cnoco6 mo mobomy u3 . 1-9, ornuuarommiics tem, yto DLM mpencrasnser
co00M 0JHY WM 0OJiee MCKYCCTBEHHBIX HEMpPOHHBIX ceTel (ANN), pexkyppeHTHYIO

HelpoHHy0 ceTh (RNN) unmu cBepTouHyto HelipoHHyto ceTb (CNN).

11. Cmoco6 mo mooomy w3 min. 1-10, oTnuuaronuiics Tem, yto DLM mpencrasmiser

co0oi CNN.

12. KommbproTepHas cucTeMa A YIyYIIEHHOW O0OpabOTKH TaONMHI, TPH 3TOM
KOMIIBIOTEPHAs. CHCTEMA BBITIOJTHEHA C BOSMOKHOCTBIO BHITIOJTHEHUS PEATM3yeMOro Ha

KOMIIBIOTEPE CTI0c00a 1o odomy U3 . 1-11.

13. KoMmbroTepHBIH TIPOTPAMMHBIN TPOAYKT I YIIyYIIEHHOW 0OpPaOOTKH TaONwiL,
NpPH 3TOM KOMITBIOTEPHBIA MPOTPAMMHBIH TPOAYKT COAEPKHT KOMAHJBI, KOTOPHIE,
KOT/Ia KOMITBIOTEP BBITIOTHAET KOMITBIOTEPHBIA MPOTPAMMHBIA MPOIYKT, 3aCTABIISIOT
KOMIIBIOTEP BBITIOJIHATH PEATH3YEMBIH HA KOMIIBIOTEPE CIOco0 1o mo0omy U3 mim. 1—

11.
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14. TlpumeHeHHE peamu3yeMOro Ha KOMITBIOTEPE criocoba mo jmodomy u3 . 1-11,
KOMIIBIOTEPHOM CHCTEMBI MO M. 12 WM KOMIIBIOTEPHOrO MPOTrPAMMHOTO MPOIYKTa IO

n. 13 m1d reHepupoBaHUs Pa300pPaHHOTO JAOKYMEHTA M3 JEKTPOHHOIO JOKYMEHTA C

(PUKCHPOBAHHBIM MAKETOM.

15. Ilpumenenne mo 1. 14, B KOTOPOM T€HEPHUPOBAHHE PA30OPAHHOTO AOKYMEHTA W3
3NIEKTPOHHOTO JAOKYMEHTA ¢ (PUKCHPOBAHHBIM MAKETOM BKIIFOUAET TAIl BBHITIOTHEHHS
ontryeckoro pacmo3HaBaHus cuMBOJIOB (OCR) TekcTa, CBSI3aHHOTO C TAaOIHYHBIMH

JAHHBIMH, U3 U300PAKEHUS C CETKOU TaOUIIBI O3 CETKH.
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