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YHacTte BTOpasn

CHUHTE3 I'OJIOTPAMM M BOCCTAHOBJIEHHE
M30BPAJKEHHI HA BBLIYMC/IMTE/IbBHOW MAIIMHE

BBEIEHHE

Lndposbie MeTOAbl CHHTE3a roJorpaMM H BOCCTAaHOBJAEHHA H3006pa-
MeHHH TMO3BOJIAIOT CYLIECTBEHHO pacUIHPUTb BO3MOMKHOCTH KJAacCH-
yecko#l rogorpaduu. lonorpammbl, CHHTe3HpOBaHHbIE C IOMOLUIBIO
LIBM, HaxoasT IIHPOKOE nNpHMEHEHHe B TaKHX TMepcrneXTHBHBIX
obslacTaAX, Kak onTHYeckad oOpabGoTka HH(opMalHH, TpexMepHas
HHIMKalHA UHQPOBBIX JaHHBIX, pacno3HaBaHHe o6pas’oB H MOJEJH-

poBaHHe FOJIOI‘panH‘IECKHX NpoILEeCcCOoB. CKHTESHPOBHHHME roJIorpamMMel

MOT'YT BBINOJHSATH Te Ke (QYHKIHH, 4TO H OObluHble, OJIHAKO MallHH-
HBIH cHHTe3 06JajaeT PAAOM BaKHBIX JOCTOMHCTB Mepej ONTHYECKOH
3anucbio. MaluMHHBIA CHHTE3 rojiorpaMm cBoGOJeH OT psjfa Ccepbes-
HbIX Ol‘PaHH'-IEHHﬁ,- KOTOpbi€ HMEKT MEeCTO HPH'OHTHQECKOI:I 3alHCH
H OGYCJIOBJIEHH YaCTHYHOH KOrepeHTHOCThIO CBETA, HeCOBEpIUEeH-

CTBOM ‘ONTHYECKHX 3/IEMEHTOB, BJAHSHHEM BHOpAlHH H NPYrdX BO3MY-

uweHu#. Yacro cHHTes ¢ nomousio LIBM oka3spiBaeTcss eHHCTBEHHBIM
cnoco6oM MOJyuyeHHs TOJOrpaMMel ¢ 3aJlaHHBIMH cBoficrBamH. [1as-
HOe JKe  NOCTOHMHCTBO CHHTE3HPOBAaHHOH roJiorpaMMbl 3aK/iouaercs
B TOM, 4TO OHa sBAsieTcAd 3(hheKTHBHLIM CPeJCTBOM AIsi mpeobpaso-
BaHHsi I[Hppoeo#i HHbOpMauiM B onTHueckylo. DBmarojapa 3Tomy
OTKPHIBAETCH BO3MOMHOCTb CO3JaHHsf YHHKaJAbHBIX MO MPOH3BOIH-
TEJIbHOCTH THODHIHBIX BLIYHCAHTEJABHBIX CHCTEM,
B CBOfl coctaB UHGPOBOH 3/7eKTPOHHLIH H ONTHYECKHH MPOLECCOPHI
H COYeTalllHX THOKOCTb H yHHBepcadabHocts SLBM ¢ orpomHoH
MPOH3BOAHTEIBHOCTBIO, MpHCylled KOrepeHTHbIM ONTHYECKHM BhI-
YHCJIHTEIbHBIM MallHHaM. _

HauGosee BaxHO, 4TO CHHTE3HPOBaHHbIE TOJOTPaMMbl HaXOAAT
npHMeHeHHe B KayecTBe MPOCTPAHCTBeHHbIX (HABTPOB H CPEACTB A4
TPeXMepHON MHAMKALHH UHPPOBHIX AaHHBIX. MalHHHBIA CHHTeS
dypre-roJorpaMu sBasieTcs HanGoJee NPOCTHIM H BMECTE C TéM 4acTo
Ja)Ke eIHHCTBEHHBIM crnocoGoM MoJyuyeHHs KOMIIJIEKCHBIX [POCTPaH-
CTBeHHBIX GHJIBTPOB. DTHM 00bsicHAETCA H TO, YTO OCHOBHOE BHHMa-
HHe B KHHre yJej]eHo BOIlpocaM cHHTe3a (ypbe-rojorpaMmm ILIOCKHX
o6bexTOB. Bompochl CHHTe3a roJorpaMM TpexmepHbIX O0GBEK TOB
OCBellleHbl B [eBATOH rJase.
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Crnepyer OTMETHTHL BaXKHYK OCOGEHHOCTb CHHTe3HPOBAHHBIX TO-
JOrpamM, 3ak/IOYalollyICAd B BO3MOMHOCTH MNOJYYeHHA ONTHYECKHX
BOJIHOBBIX (POHTOB OT 001eKTOB, (PH3HUECKH He CYLIeCTBYIOUIHX,
a 3a/laHHbIX JHLUb CBOHM MaTeMaTHYecKHM onyxcanreM. Cief08aTelbHO,
Cc NOMOLLBI0 FOJOrpamM, CHHTe3HpOBakHbIX Ha L[BM, MoxHO noay-
YHTb MPOCTPAHCTBEHHbIE H300paKeHHs TpexMepHblX OOBEKTOB H
NpPeACTaBHTb HX 3DHTeJBbHO YiKe B TNpoLecce MNpPOeKTHPOBaHHA, He
cTpost uX Gu3uueckux mojened. Takum oGpasoM, uHppOBHE METOABI
CHHTE3a roJIorpaMM OTKPIBAIOT HOBLIE MYTH A5 IOCTPOGHHS YCTPOHCTB
TPeXMepHOoro oToOpaKeHHR pe3yJbTaTOB MAUIMHHBIX BBIYHCJIEHHH.
Taxue rosorpaduueckue ycTpoHCcTBa CylLeCTBEHHO of1eryaT BOCIPHS-
THe YeJOBEeKOM OrpoMHBIX 00®BeMoB HHGopMauHH, BblpaGaTbiBaeMbIX
copemeHHeIMH [IBM. .

Cunres rosmorpamm c npumeHeHueMm LIBM ocyuiectasercs B ue-
Thipe 3Tana. CHayasa CTPOHTCA MaTeMaTHueckas MOjJeJb roJorpa-
¢upyemoro o6beKkTa (HJIH OMHCHIBAETCA INPOLECC MPOCTPAHCTBEHHOMH
GuUIBTPAllHH) H pPACCYHTLIBAETCH pacnpejefeHHe KOMIUIEKCHBIX aMm-
MJIHTYA cBeTa (MepejaTouHasi QYHKUHS GUILTPA), HCNYLIEHHOTO HM,
B [UIOCKOCTH PErHCTPallHH rojlorpaMMbl. 3aTeM MOJy4yeHHOE pacrpe-
JlejleHHe KOMIKIEKCHBIX aMILJIHTYJ KOJAHPYercs Kak JeHCTBHTeNbHad
HEeoTpHLATeNbHadA (QYHKUHA, KOTOPYIO Ha3bBAIOT roJjorpapuueckoi.
Hanee rojorpaduueckas (QyHKUHA MOJABEpraercs MpPOCTPAHCTBEHHOMH °
JAHCKPETH3alHH MyTeM BHIGOPKH ee 3HAueHHH B y3agaX HEKOTOPOH,
O6LIYHO peryaspHoff, cetoyHo# obaactu. Amnautyra u dasa Kax-
JIOTO OTCYeTa B CBOIO OYepelb KBAHTYIOTCA C HCMOJb30BAHHEM Orpa- -

. HHYEHHOro YHcaa ypoBHedl. KBaHTOBaHHBEIE 3HAuYeHHs roJorpadu-

yecKoif QyHKUMH M OTOOpamaioTcs BBIXOAHBIM ycrtpofictsom LIBM
(passepThiBaioiee ycrpolicrso Ha ocHoBe JJIT, rpadonocrpouTtens
HiaH Qororenerpad) B BHAE KapTHHBI, NpeACTaBJAILEH yBeJIHYEH-
Hoe H3ofpaeHHe HCKOMOiH rojorpammbl. ONTHYECKHM YyMEeHbIUEHHEM
3TOfi KapTHHBl 1O pasmepoB, obecrneyHBaloOUIMX AHDPAKIHIO CBeTa,
MCTIOJNB3YEeMOro JJIA BOCCTAHOBJEHHS H300pakeHHsi O0ObeKTa, H
doTorpadHyeckoii 3amnHcbl0 €e Ha PEerHcTPHPVIOLLYIO Cpely 3aBep-
IIaeTcs Mpolecc H3TOTOBAEHHS TrojorpaMmsl. B Hacrosiled KHHre
noApoGHO H3JIOKEHBI TOJBKO OCHOBHBIE BOMPOCH!, CBA3aHHBLIE C NOJY-
yeHHeM H KoJAHpOBaHHeM rojorpapuueckoit ¢yrkuus. Bonpocsl
BIHSHHA o6beMa BLIGOPKH H KBAHTOBAHHS HA KayecTBO H300paKeHHS,
BOCCTaHaBJHBAEMOr0 CHHTe3HPOBAHHOH ToJOrpaMMoH, a TaKxke Me-
TOJHKAa CHHTE3a rojorpaMm MoJApoGHO H3/araioTcs JHWb A5 GHHAp-
HeIX dypbe-rojgorpamM. Cieayer OTMETHTb, YTO GOJBIIHHCTBO BBIBO-
JIOB H peKomeHJaunH, chopMyJHPOBaHHLIX B LISCTOH rJjase, cnpasel-
JHBBl H AMS JAPYTHX THNOB TOJOTpPaMM.

Boccranosaende H3ofpakeHH# ¢ rojorpamm (ONTHYECKHX, aKy-
CTHYECKHX, MHKPOBOJHOBBLIX H Jp.) Ha LIBM takie oGiajaer onpe-
NeJIeHHBIMH NpPeHMYIIeCTBAaMH Mepej ONTHYeCKHM BOCCTAHOBJIEHHEM,
OCOGEHHO MPHMEHHTEJIbHO K aKyCTHUeCKOH H MHKDPOBOJHOBOH roJO-
rpajpui. Tak Kak nNpH MaWHHHOM BOCCTAHOBJEHHH H300paXKeHHH
HCKJ/IIOYaeTCA HEeCKOJIbKO NpPOMEXYTOYHBIX 3TanoB, BOCCTAHOBJEHHOE
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H3o6paxeHHe OKasblBaeTcs JydIuero Kauecrsa. [lpoilecc MalHHHOro
BOCCTAHOBJIeHHSA H300pa)KeHHH ¢ rojorpaMM B OOLIEM CJY4ae MOXNKHO
pa36uth Ha TpH srtana. Ha nepsom stame npou3BOAMTCH CKaHHPOBa-
HHEe IUIOCKOCTH PerdcTpPauHH roJOTrpaMMbl UYBCTBHTEJBHBIM 3I/EMEH-
tToM ¥ B30A AaHHeX B LIBM. [anee no ronorpaduveckod HuopMa-
L#H, HMepUedcs B MaMATH MAalIMHLI, DPacCYHTHIBAETCH BOCCTAHABIU-
BaeMbifi BOJNHOBOH (POHT, KOTOPHIH yie oTOOparKaeTCA BHIXOJHbIM
ycrpoiicreom LIBM, wanpumep, na skpaue 2JIT.

F'nasa 6. CHHTE3 BHUHAPHBIX ®YPbLE-ITOJIOTPAMM
OIBYMEPHBIX OBBEKTOB C HCIIOJIb3OBAHHEM
METOOA KOIWPOBAHHA JIOMAHA

6.1. Merton JiomaHa KolHPOBaHHS BoJHOBOro ¢poHTa
H mpouecc MoJdy4yeHHsi CHHTe3HPOBAHHOH roJOrpaMmbl

OpurHEaNbHBIE MeTO] KOAMPOBAaHHA BOJHOBOro ¢poHTa, HECYLLIEro
dypoe-o6pas rosorpadupyemoro o6bekra, Gbi1 paspaborad A. Jlo-
MaHOM M ero cotpyAHukamu [4, 5, 14]. B Hacrosiem naparpadge
GyAeT J4aHO KPaTKOe ONMHCaHHe MpoLecca CHHTe3a (ypbe-roJiorpaMmbl
ABYMEpHOTO OGBeKTa ¢ HCIOJb30BaHHEM MeToAa KojauposaHus Jlo-
MaHa. [lerasbHBIH aHaliH3 OTAEJbHBIX 3TANOB 3TOro mnpoiecca Gyner
H3JI0XKeH B MOCJeAylmuX naparpadax.

[Tycts pacnpene/eHHe KOMIVIEKCHBIX aMIUIHTYJ cBeTa, AHparu-
POBAHHOTO ABYMEPHHIM OOBEKTOM, PaCHOJIOXKEHHBIM BO BXOXHOH IIIO-
CKOCTH Xjy;, ONHCbiBaeTcsi QyHKuUMeHd u (x;, y;). Torma pacnpene-
JleHHe KOMILIEKCHBIX aMILJIHTYA csera B Qypbe-naockocTd §n (mio-
CKOCTb TOJIOTPAMMBI) 3alHIIETC B BHIAE

UEm~ | ] e g exp i—2ni (& + ym) dxy dys. _(6.14)

. [IpocTpaHCcTBEHHO-4aCTOTHBIE KOOPAHHATHL & H 7] CBA3aHHI C MPOCTPaH-

CTBEHHBIMH KOOpPAHHATaMH Xy H Yy H3BECTHBIMH COOTHOLUEHHSIMH:

(6.1.2)

_*u., _ ¥u

B GoabuueCTBE C/yyaeB pacnpejesieHHe CBeTA B IIOCKOCTH
dypbe-rojlorpaMMbl paccyHThIBaeTcsl Henocpeacreenno Ha LIBM c no-
MOIIBIO alropuT™a Gelctporo npeoGpasoBanusi Pypee (BI1®P). Ecau
dyuknus U (&, n) nosyyeHa B aHaAMTHYECKOM BHIe, HEOGXORHMO I1PO-
BECTH e JIHCKDEeTH3alHI0 B MPOCTPAHCTBE MyTeM BhLIGOPKH ee 3HaueHHH
B y3JlaX peryJifipHOH CeToyHoH 06,1acTH, NOKPLIBAIOWeH OrpaHHUeHHYIO
o6Js1acTb B MJIOCKOCTH rosorpammel. Ilard -cerounoit 061acTH A0KHEL
ObiTh - BbIOpaHbi B COOTBETCTBHH ¢ TPeGOBaHHSMH TEOpeMbl OTCYETOB.
Takum..o6pazom, B a060M ciyyae obbekTHas HHPOPMAUHA B IJIO-
CKOCTH roJsiorpaMumel OyZeT mnpeicTasjeHa B CJAeAyIOUeM BHJE:
8
UE = X X UAE, mAn)8(E— nAE, n— mAy), (6.1.3)

n m

roe AE u An — ward AHCKpeTH3aUWH B COOTBETCTBYIOUIHX Hampas-
JAenuax. B nanpuefiieM ass npoctotsl 6yaem nogarath AE = An =
= Av. Heo6xoxuMo oT™MeTHTE, 4T0 Kamslit otcuer dyHkuuu U (§, )
HMeeT KOMILJIEKCHOe 3HayeHHe H COCTOHT H3 3HaYeHHs aMIVIHTYIsl A .,
H (asbl @,,,. MaccHB KOMIJIEKCHBIX aMIAHTYA ¢ypbe-o6pa3a o6beKTa
xpauuTes B naMatH LIBM u cayxur HcexomHo#t uHdopManued Aas
3anHCH TOJOrpaMMbl. '
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