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CHUHTE3 [TU®POBLIX PALIYKHBIX I'OJIOTPAMM OBBEKTOB B
PEAJTBHBIX IIBETAX

1. BBEIEHHE

3a mnocsedHMM TpM JeCATHIETHs, HauYHHAasd C TepBRX UHGPOBEIX roJjorpamm,
npennoxeHHEX JlomaHoM,! MeTomhl KOMIBIOTEPHOM ronorpad¥iM MONYYHIM — LIHPOKOE
pasButHe.. OQHAKO MpenmnoJaraeTcs, 9TO KOMIBIOTEPHEIE TIOJOIpaMMEl, CHHTESHpYeMEe c
NOMOIIBIO  CYIIECTBYIOLIMX B  HacToslliee  BpeMS  METONOB,  PEeKOHCTPYHPYIOTCH
MOHOXPOMATHYECKMMM  MCTOYHMKAMH. BTO  3Ha9HTeNBHO  YMEHBINAET  BO3MOXHOCTH
JaTbHellero IpMMEeHeHMS 3THX IHQPOBRIX MeTONoB, ocobeHHO B H300pasHTeNLHOM
ronorpacduu. '

Ilpyroe  Heymof6cTBO, CBA3aHHOE C TIPAMEHEHHEM IIPH CHHTE3¢ TIOJIOTpaMM
CYIIECTBYIOIIMX LHPPOBEIX METO-IOB, OOYCIORNEHHO OGOMbLLINM obbeMOM BRIMHMCIIHTEILHEIX
3aTpaT IpH NOJNHOM LIMKJIE CHHTE32 TOJIOrPAMMBI DEANTbHOTO TPEXMEPHOTO 00bekTa. OTCYTCTBHE
BePTHKAILHOTO IApajUlakca B PalyXHBIX TIOJOTpaMMaX IMO3BOJAeT 3HAYHTENLHO COKPAaTHTE
o6beM BHYMCIICHMI, 3aMeHAs ONMMCAHMHHE TPeXMepHOTO OOBKTa, CepHEH MBYMEPHBIX KPHBBIX,
TakAM o6pasoM TIiepexois OT OBYMEDHON MOCICAOBATEJBHOCTH [BYMEPHBIX HHTETPANbLHEIX
npeobpaxopanmii(@perena wm Oypre) K ONHOMEPHOH IOCNENOBATENIBHOCTH ONHOMEPHAIX Xe
HHTETPAILHRIX Mpeobpa3oBaHM.

2. HUO®POBASL MOJIE/Ib PATYKHOM I'OJTOTPAMMBI

OCHOBHASI CJIOXHOCTb OIMCAHHSA MATeMaTHdecKOM MOJeNH paiyXHO} TIoJorpaMMal
3aKmoYaeTci B OTCYTCTBHM peanbHEIX TPEXMEPHRIX o06bekToB ofmajaloumux  JIHMIOb
TOPH3OHTANBHEIM napautakcoM. C Ipyro#f CTOPOHBI NONEBITKA NOCTPOHTE MONAENE HA OCHOBE
onTHYeckoli cxeMhl DBeHTOHa @NPHBOOMT K 4Yepe3MepHO YCJIOXHEHHBIM MaTeMaTHYeCKHM
peIXIaakaM. Mel npennaraeM Apyroi crioco6 MOCTpoeHMA MAaTeMaTHYECKOH MOACTH.

OrmeTnM, 9TO GONBIIMHCTBO NpHOOpPOB, KAK M INa3 4YeNlOBeKa, PErHCTPUPYET IHIUbL
IByMepHHe wH3oOpaxeHus. bonee Toro, Oonbluasi 9acTh TaKHX u3o0paxeHnit sRIseTcHd
YIZIOBBIMH TIPOEKLMSMH TPEXMEPHEIX OGBEKTOB NMOCTPOSHHRIMM IO 3aKOHAM IE€OMETPHYECKOH

onTuki. UycTBO TpEXMEPHOCTH BOJHHMKAeT TOINA, Korma oOOBEKTHB WIHM 3padoK MEHseT
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MOJIOXeHHe B TPOCTPAHCTBE M COOTBETCBEHHO MeHsieTcss H3obpakeHHWe Ha IIPHHHMAlOIIEM
yCTpOlcTBE WIM Ha CET4aTKe Ia3a. HeaMHCHHOCT HM3MCHEHHS HM300paXeHHs B DE3ynkTaTe
IBIDKeHMs 3pauka, TopoXaasMas pazmUYHOH IMyGMHOH NpoelMpyeMBIX TOYEK TPEXMEPHOro
MpPOCTPAHCTBA, YACTO HA3KIBAIOT MAapa/lIakKCoOM. YUHTHBasA 3Ty 0COOGEHHOCTL BOCIIPHATHS MOXHO
copMyHpoBaTh LUeAL HIoOpasHTeNbHON rojorpadMe Kax SMYIAIMIO NPH NOMOIIH HCTOIHHKA
CBeTA M TONOTpaMMEI HM3MEeHeHHS MH300paXeHMs Ha ceTdaTke INIa3a B COOTBETCTBMH C
IBIDKCHNEM 3padka, Kak ecii ORIl B IoJie 3peHUA HaXOAWICS PEANBHEIA TpeXMepHH 0OLeKT.

TpebGyemoii sMynsaiHn MOXHO DobHTes ecim moboli Aebombmol ¢parMeHT ronorpaMmel
(Takol, 9T0 C pacTogHHS 3pauka HabmopmaTend nNpeNcTaRIAeTcad TOYKoOM) Audparupyer
BomHOBOH GpPOHT HCTOWHHKA TakMM oOpaszoM, 4YTO pachmpefic/icHHE HHTCHCHBHOCTHM cBeTa B
HEKOTODOM TeJIECHOM YIiIe(NpHOMDEeHHe TeOMETPHYIECKOW ONTHKHM) COOTBETCTBOBANO Obl
peakHOMY pacTipeflefleHHI0 cBeTa OT OGLEKTa B TENECHOM YITIE MPOCTPAHCTBA C BEpLUMHON B
BuiGpaHHOoM ¢parmMente. Pmc. 1. wumocTpHpyer npuHmMN sMynammd. [JomycriM  (E,n)
MPOH3BOJIBHAA TUIOCKOCTE B IIPOCTPAHCTRE, 4 h HEXOTOPHIN NOCTATOTIHO MANEIA (hparMeHT 3TOi
IWIOCKOCTH. Torza pacnpefieicHHe HHTEHCHBHOCTH CBETa B TENISCHOM YIVIE (Y'I,, h, y'5) Gyner
sasHceTs OT obbexra Q. Tak HHTeHCHBHOCT Bloms ocm (h ¥1) GymeT cooTBETCTBOBATH
CBETOBOH XapakTEPHCTHKE B TOIKE D ,» @ Bnomk ocH (h y'3) Gynmer COOTBETCTBOBATE CBETOBOH
XapaKTepHCTHKE B TO9K® D,. Ecim B mmockocts (%,m) nmOMecTHMTL TonorpaMmy, Kaxzabid
¢parmeHT h xOTOpO# nox AeHCTBHEM BOHOROTO (poHTa coanaBan GH HyXHOE pacrnpenencHue
HHTCHCHBHOCTH B HEKOTOPOM TeNISCHOM YINIE T0 MOXHO CYHTaTh, 9TO MLl OOGHINCD
HeoOXOnHMOl IMYNAIMH NPH ABHXKEHHH 3paykKa U3 TOYKH Yy B TOUKY Y5, -
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Puc. 1. CxeMa BepTMKAJBHOIO Ilapaiakca oOOBCKT4a OTHOCHMTENBHO IUIOCKOCTH I'OJIGTPAaMMEI
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YuuThiBasd BCe CKasaHHOE BHINC, 3anaia IHQPOBOH M306pasHTeNbHON Tonorpadhuu
3aKmodaeTcsl B pacueTe AaMIUIMTYAR H a3kl [ JBYMEPHON MATPMIIE 3/€MEHTAPHEIX
ronorpamm (opsMoyronsHEK ABCD Ha Puc.2.) , Takum o6pa3oM, 9To6kI Kaxnas a7IeMeHTapHas
royiorpaMMa TpeicTamisuia cobol ToyeuHl NHQPAKIMOHHLIN 3IEMEHT, CO3NAIOLIHH HYXHOEe

pacTpe/ieNieHHe MHTEHCHBHOCTH B TEJIECHOM YTVIe C BEPLIMHON B TOYKE 3TOTO AUPPAKIMOHHOTO
IJICMCHTA.
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Puc. 2. HnocTpaums HETErpansHoro npeobpasoBaHus BOJTHOBOTO (PPOHTA 06beKTa.

Meron pacuera OTAENBHOTO IAGPAKIMOHHOTO 3/IEMEHTa XODOIIO HM3BecTeH. [ns 3Toro
HeoOXOIMMO 3HAThH pacTipe/ieNieHHe HHTGHCHBHOCTH BOJHOBOTO IIONA B TEJIECHOM YITIE, KOTOPOe
3a/1acTCA TeOMETPHYIECKOH NPOeKIHeH BOMHOBOTO NOMNsS OGBEKTA HA HEKOTODYIO INOCKOCTh (X,¥)
Puc.2., HasnBaeMolo ruiockocTeio obbekTa. Torna HeoGXomMMoe pacTIpeleieHUe aMIUITYIEL M
a3k BOIHOBOIO NIOJIA B TUIOCKOCTH rojiorpammul (x',y’), WHa4e B IUIOCKOCTH TPaHCIIODAHTA,
BEITHCIIAETCA IO caexyioueii bopMyne:

H(&, ) = F{b(x,y)*exp(v(x,y)}. )

rme H(§,n) - Hcxomoe pacnipefienieHHe aMIUIMTYNEI M asH BOCCTAHARIMBAEMOIO IIONS B
IUIOCKOCTH ronorpaMMel (§,m) Puc.2., F 3nak mpeo6pasosanus ®ypre wmu Ppenens, b(x,y) -
TpOeKIMA (PYHKIMH AMIUTHTYIh! BOJTHOBOTO TIONA offbeKTa Ha miockocts G Puc.2. v(x,y) - dasa

BOJIHOBOIO mons (MOXeT OwTh BHIOpaHa TIPOM3BOJNBHOM, Tak Ka TIPH BOCCTAHOBIEHH B
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* pacyeT TpeXMEpHOH MoaenH ofbekTa, _

¥ pacueT cepHH ABYMepHEIX (QyHXIMIi-cpe30B TpexMepHOH Moaeni ofLeKra,

* NOCTPOCHHE CEpHH OMHOMEPHLIX GyHKIMI NTpoeKuMi IByMepPHbIX GYHKIIMI-CPe30B,

* pacueT MaTeMaTHIeCKOH IoJIorpaMMEl,

* KOOHpOBaHHE KOMIUIEKCHOTO MOJA AU 3aIicH Ha dusuueckyio cpeny,

* 3amMCch KONMPOBAHHOH IOJIOTpPaMMEl Ha PETHCTPHPYIOILYIO CPEAy. )
Yrobu cpenaTh Hauly Monens GoJliee TIONHOMN, pAacCMOTPHMM ciOydail paIyXHOH

TonorpaMMhl U4 pealbHOH IBeToliepefady oOBeKTa. DTO BO3MOXHO pacCydTaTb Aas

(GUKCHPOBAHHOIO BEPTHKATEHOTO VINa HaGMIONEHHS €CNMM BMECTO INeJIeBOM  (bYHKIMH

YPaBHEHHA 2 B3ATb QYHKIMIO COCTOSILYIO M3 TPEX JTMHWI: '

(f (Opre 1f y=Ypne =4c,
J/ Fgreen 1 Y= Ygreen =5,
S (e £ y=y,4 =6c,
0 otherwise,

b(x,y) = 3)

.

Ifie C KOHCTAHTa, a Nponoplmy y blue:y grin: yred xax 4:5:6 HOIDKHEI OWITh COXpAHEHB! U
dynxumii {f(x)blue f(x)grin ,f(x)red } kak mMHelfHOe coKpalieHME TOPH3OHTANLHEIX pasMepoB
obpeKTa IS pasNIMIHBIX CHEKTPANbHLEIX JHHAN. Takume IIpONOpPIUM SRISIOTCH CHEACTBHEM
6asucHoro red-grin-blue pasnoXeHMs LBETHHX u306paxeHMi ¥ MOryr ObTh menem Ha
IpyTHe NpONOpIMH B c:ryqae__lmoﬁ LIBETHOMN NEKOMITOINEMH B MOJIE/H o6meKT.

3. PETHCTPAIIMS 1 PEKOHCTPYKIIHS

B HameM 3KCIIEPHMEHTE MEI BhIGpamH mpocTOH TecTOBbII OOBEKT: CBETVIOE KONLLO M
nATh GYKB BHYTPH, NpeJCTABIEHHLIA B BYfE nucKpeTHOH Martpuueii 128X128 nukcenedt. O6peKT
6LUT MMOMEINEH Ha GECKOHEYHOCTh MHBIMHM CIOBAMH BBIODaHHEIH OOBEKT MOXHO OTHECTH K
@ypre-obbekraM. Mbl OTKasaMCh OT MIOCH B3ATH Dojice CcIoXHEI ©0ObexT, Mo NpHYHHE
BPEMEHHRIX TEXHHYECKMX CJIOXHOCTEH, MNeHCTBHTENBHO, OKOHYaTeNbHas roJorpaMma
npencTarnseT coboi oTomneHKy pasmepom 20X20 MM ¢ paspewleHHEM 15uM, 9TO MO3BOIACT
BHIETh OOBEKT MO MAKCHMATHHLIM yrioM Habmonenuss oxomo 6° . Takoro yma SBHO
HENOCTATOYHO Mna HabmomeHuss o6bekToB ¢ peansHoit miybuHod. Ilocme pacuera

MaTeMaTHYECKOH TOJIOTpaMMEI AMIUTMTYAHO-KONHPOBAHHAS urdopmauna 6n1na



3apEerHCTPUPOBAHHASA C TIOMOLIBID JA3EPHOTO ycTpoiicTRa uyreHus-zanucH FEAG-200, a satem

Hsoﬁpaxcennc Ha IUIeHKe ObUIO YMCHBIICHO OIITHYCCKH Ha QDOID-CHaﬁII.

Puc. 5.2) UcxonHbidl OBBEKT. Puc. 5.6) BocCTAHOBRNEHHEIH OGLEKT.

PexoHCTpyKilMa TPOBONWIACH OBYMs PpA3IMYHBIMH IyTAMH. B mnepBoM ciy4yae MEI
BOCCTAHABIUBAMH OGBEKT ¢ NOMOLILI0 Jiasepa IHUTHHApPHYCCKas KPHBH3HA BONHOBOTO (poHTa
MCTOYHHKA IIPH 3TOM 3MYyIHpoBana 3¢deKkT crekTpanbHONH AucnepcHH. TecToRas roorpaMMEl
PEKOHCTPYHpOBAaNach TAKKE ¢ T[OMOINBID TOYEYHOIO  MCTOYHHMKA  Geloro  cBera.
PexkoHcTpyupyemoe — HM3o0paxeHHEe  permcTpHpoBasiock ¢ noMombid  CCD-xamepwi.
BoccranasnuBaeMoe H3obpaxeHHEe MOXHO Takke Habmomath miasoM. Ha Puc.5. noxkasan
HMCXONHBl OGBEKT H PEKOHCTPYMpPOBaHHOe H3o0paxeHHe. BepTHxkayibHO NHHeHWdaTas CTPYKTYpa
Haﬁnmnaemaﬂ Ha BOCCTAaHOBJICHHOM Hsoﬁpaxemm BO3HHMKACT KaK CICACTBHC MOHUCKPCTHOIO

npeobpasopaHusa Dypre.

4. 3AKITIOYEHME

B pafore ME NpemTOXHMTH HOBBIH MeTOX pacyeTa UMGPOBBIX PagyXHRIX Tolorpamm
BOCCTAHARMHBAIOIMX OOLEKT B peaNbHBIX IBeraX. OIBIT IIOKA3as, 9TO 3TOT MeTon paboTaeT, M
MBI HajeeMcsl, 4TO cmocol pacdeTa M CHHTE3a NpelNIoXeHHb! B pabore Haliner mampHelfinee

Pa3BHTHE B TMPUKIATHEIX 3a0a4aX H300pasuTebHON ronorpaduu.
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B peructpe 47500 npeanpuatnii: ocHoBHasa NPOMbLILLNSHHOCTL Guiswero CCCP,
060poHHLIE NPEANPUATAR CO CBUNANLHOA M KOHBEPCHOHHOW NPOaYKUMEH,
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PYKOBOANTENL, NOJHLIA NepeyeHs NPOAYKUNH.
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- Npy nHoropoarnx nnarexax: MUHTHW, p/c 900603538 8 AKB "Kpeaut-Mockea”, Kopp.cuet 501161700

8 'PKLL 'Y UB P® no r.Mockse, M®O 201791, kog y4acTHuka 83,
3axasei BMeCTe ¢ KOrueit Nnarexroro nopyyeHus o6 onnare HanpasnsTe o anpecy:
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CexTop opraHn3aumm, noaroToBku 1 pacrnpocrpaHenna naqanni.
Qaxc (095) 943-00-89 Tenegon ans cnpaeox 198-72-10
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