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MPOTPAMMHOE OBECITEYEHME I10 KOMILIOTEPHOM ONTUKE

BBEJIEHHE

[Mporpammuoe obecneyenue "QUICK-DOE" (I10) npeaHa3HayeHo AL pacHeTa Macok
3NEMEHTOB KoMmuioTepHoit ontukH (DKO) [1] -nudpakunoHHbIX ONTHYECKHX 3neMeHToB (103)
¥ UHPOBEIX FONOTPAMM, TIPOBEACHHS BEIYHCIHTENBHEIX 3KcrepuMeHTOB ¢ 3KO M BRINONHEHHUA
pAfa BCTIIOMOTATENbHBIX (YHKUMH. B YacTHOCTH, K BCTMOMOTaTeNnbHEIM (YHKUMAM OTHOCATCH
npeobpazopaHue ¢dopmatop ¢aiinoB, BM3yanu3alusg Mackd ¢aiina, BeINONHeHHe ObLICTpOro mnpe-
obpazosanus Pypre (BIIP), onucanne H MOATOTOBKA COCTABHOTO H300paXeHHsi LUl BhIBOAA Ha
doromiorrep. MO npeaHasHayeHo ANA MCNONBL3OBAHMA (PMIHKAMH-ONTHKAMH, NMPOEKTHPOBLIH-
KaMH audpaKUMOHHOH ONTHKM M MpPOrpaMMHCTAMH, pa3pabaThIBalOlIMMH TporpaMMbl pacdeTa
3JIEMEHTOB KOMITBIOTEPHOH ONTHKH.

Hacrosunee 1O conepXuT NMporpamMMel pacyeTa CNEAyIOLUMX AHANHUTHYECKHM OMHCAHHBIX
no3: :

-pa3NHYHbIe BAPHAHTHI JIMH3 (pagWanbHas, 6MpoxankHasg, MHOrodoKycHas, LIHIMHAPHYE-

CKas, CKPeLIEHHBIE HTHHAPHYECKHE, C TIOBLILUCHHO rybuHoj doKyca) [2-4];

-(hoKycaTophl (B KOJBLLO, B KPECT, B KOHTYp KBAJPaTa, B OTPE30K B CI)OKIUII;HOﬁ TUTOCKOCTH,

B NPsAIMOYTOJIBHYIO o6nacts) [4-8];

-npeobpasosarenn chepUyYECcKOro BOJIHOBOTO (PPOHTa B BOJHOBOH (pOHT, COOTBETCTBYIO-

WHHA MOBEPXHOCTH BPallEHHS BTOPOTO Mopsaka (BKII0Yas napabosoua, 3JUTHNICOKA H TH-

nepGonoun) [9];

-ONTHYeCKHE GHNLTPH (PHALTP, COMNACOBAHHBIN C GAMCHBIMY dbyHxuuamu KapyHeHa-

Jloesa, ¢pwisTp BuHepa, perynapnaosaHHbIi ¢uneTp TuxoHOBa) [1,10,11];

-9KO, cornacopaHHEIE ¢ MomaMM KOTEPEHTHOTO W3Ny4eHHs (MomaHml) (Moaml [aycca-

3Apmura u lycca-Tlareppa) [12].

CrMCOK PacCUNTHIBAEMBIX ONTHYECKNX 3NEMEHTOB MOXET GHITh MOTIONHEH TOb30BATENb-
ckumu IKO. Tpennaraercs HecnoXH METOJ BKIIOYEHHMH HOBBIX ONTHYECKHX 3NMeMeHTOB. Jlid
BBEJCHHA HOBOIO 3JIEMEHTa HeobOX0oOHMO OTPENAKTHPOBAaTh NporpaMMy NpoBeAeHHs auanora i
BBOJA TPeOYEMBIX MapaMeTpoB W Hanmcath MporpaMMy pacdeTa 3HaYCHMsA (YHKIIMHM Npomycka-
HHUA (da3oBoit HIK AMIUIMTYOHOK) B TOUYKe.

[0 conepxuT pasnnumbie BapraHTH KogHpoBaHMS (a3l H AMIUTHTYIbI:

-Koauposanue ¢assi npuBeAeHUEM No Monymio 2,

-KOAHpOBAHHE K3 Dasbl B AMITUTYNY C HANOKEHHEM Hecyulel 4acToTsl

~KOQHPOBIHHE H3 AMILTHTYAR! B a3y co 3uavenusmu {0,n),

-KOOHPOBAHHE H3 AMIUTHTYOL B (baBy C HaOXEeHUEM HGCYI.]]EI"‘I YaCTOTHI METOAOM K_pra-
IIxoHca,
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-KOJHMPOBAHHE KOMIUIEKCHOM (yHKUMH nponycKanua mMeTonamu Kupka-J/Ixonca, Jlomana,
JIn, Bapxxapara,

-KOAHPOBAHHE W3 AMIUIMTYAbl B AMIUIMTYLY C HANOXeHHUEM HecylleH 4acTOThl,

-npeobpa3oBaHHe AMIUIMTYIbl B HHTEHCUBHOCTD.

Jns MonenuporaHHa pabotei KO B 10 uMeloTca Kak ajanTHPOBAHHLIH reOMETPOOITH-
yeckmit Metoa [13], Tak n audpakuMOHHbIH MeTON pacyeTa, ocHoBaHHBIA Ha BIT® [14].

Bce npeoGpa3oBaHHs MOTYT GLITH BRITIOHEHE! HE TOJNBKO U CYLIECTBYIOLIMX 3JEMEHTOB,
HO M IS 3JIEMEHTOB, BKIIIOYEHHBIX NO3Xe MOJb30BaTeNEM.

[Ipu pacyeTe 3NeMEHTa MOTYT OLITh MONYYEHHl NOAYTOHOBbIE WK GMHapHEle Macku. Mac-
Ka MoxeT ObITh 3amycaHa B ¢aia B clelylOLUIHX BapHaAHTaX:

-KAKIBIA OTCHET Kak JeHCcTBHTeNbHOE Yncno, THn “float”;
-6alT Ha otcyer, THN “bit8”;
-6MT Ha OTCYET (TONBKO AJs BMHAPHBIX Macok) , THN “bitl” .

Ecnu HyxXeH Habop M3 HECKONLKHMX GHHApPHBIX MacoK (2 - 4), TO MOXHO PacCYMTaTh HX
NOC/IEN0OBATEILHO WIH 3aITHCATh TIONYTOHOBYIO MacKy B Gaiill W 3aTeM NOMYYMTh BCe TpebyeMbie
GMHapHBlC MacKM, MCTIONb3ys COOTBETCTBYIOLIEE Npeobpa3oBaHue.

Ipu pacuere Macku DKO u n3meHeHWH dopmara daiina, conepxallero Macky 9KO, BHI-
TIONHAETCS] CHHXPOHHAS BH3YAIH3aLNA.

Mpn paborte IO nopnepXuBaeTcs BHYTPEHHHH pacTPOBOTO THNA dopmar daitnos “PIC”,
3aMIMCAHHEI MOCTPOYHO C KOMMEHTAPHSIMH, COAEPXKALIMMHUCSA B 3ar0JIOBKE W B OKOHYaHHH daii-
na. Jna cruikosxu ¢ apyruM I10 ects nepekomnpopunku B TIFF-gopmar 6aiiT/oTCueT H 06-
paTHO, M B nojie GalT/OTcYeT ¢ MOCTPO4YHON OpraHH3aLMEH.

JIlnga obnerdyeHus paboTel MoNbL3OBaTeNsl ¢ NPOTPAMMHEIM obecrnieueHyeM HMeeTcs ynoOHas

obomouxa.

1. OTIMCAHHE OBOJIOYKH ITOJIb30BATEA

O6onoyka npenHasHadyeHa ans obnerdeHus pabornl ¢ [1O KoHeuHoMy nonb3oBaTeno. B
Hee BXOIAT MHOTOYPOBHEBOE MEHIO, OKHO BBOJA NapaMEeTPOB, OKHO NS BH3YAIH3aLHH MAacKH,
HHpOpMaUHOHHOE OKHO, OKHO coobuieHus. KpoMe Toro, B nporpaMmax BII®, reomeTpoonTH-
YecKOTo MOMEJMpPOBAHNS M NpeobpasoBaHus (aiioB Ha 3KpaH BbIBOAMTCS TaiMep. Kaxaeiii
YPOBEHb MEHIO - 3TO TIOAMEHIO, COCTOsLIEE U3 KNaBHIl. KJaBHLIM pacnoiaralorcd ropH3OHTanb-
HO WIM BepTHKanbHo. Tekyllas KiaBuina noMedaeTcss useroM. [is nepeMellieHHsA MO MEHIO
HCronbayloTess crpenkn M ESQ (wis oTMEHBI Tekyluero ypoBHsi). [lnd akTHBHM3aUMM KNaBHIUH
BEpPTHKANBHOTO noamMeHio Hcnonsyercss ENTER, ans ropusoHTanbHOro - ENTER u ctpenxa
DOWN. Jlonyckaerca pabora ¢ MEIIKOH (1711 aKTHBH3ALWH KNaBHIIM YKa3aTh Ha Hee MEILIKOH
H HaXaTb NIEBYI0 KHONKY). IIpH aKTHBM3alIHM KJIaBHLI HIDKHETO YPOBHS 3aMyCKAIOTCH Mporpam-
MBI 06paGOTKH BLIGPAHHOTO pexHMa paGoTshl.

Ecnu mns obpaboTkn TpebyeTcs BBOA NapaMeTpoOB, TO MOARMACTCH OKHO BBOOAa Tmapa-
MeTpoB. OHO CONepPXHT HaMMEHOBaHHe QYHKUMH (TIPH 3a]aHHH DKO - HauMeHOBaHHE 3JIEMEH-
Ta), HECKOJILKO CTPOK MapaMeTpoB M KJIaBHLIY BBOAA NapaMeTPOB. JIng oTkasa oT BROAa Mapa-
MeTpoB ucnonbdyerca ESQ. [Lia BBoaa crMCKa MapaMeTpoB B nporpaMMy HCNoNb3yeTcs KIaBH-
W2 BBOA2 MAapaMeTPOB OKHA, PacrioNoXeHHas MOl CTPOKAMM NapaMeTpoB. IepeMelleHHe BHYT-

95



PH OKHa MapaMeTpoB BLITIONHAETCA ¢ noMoliblo crpenok H ENTER. Tekywuii napamMerp nome-
yaeTcsl uBeToM, CTpoKa MapameTpa COAEPXHT HAHMEHOBAHHE MAPAMETPA H MPEANATAEMOE 3Ha-
geHue. EcnM 3HayeHMe He YCTPAHBAET MOJb30BATENS, OHO JOKHO 6bITh OTPEIAKTHPOBAHO,

HH¢opmMaLmoHHOe OKHO MCMONB3YETCs s BbIBOAA HHGPOPMALMH TNOJb30OBATENIO0, HAMNDH-
Mep, O napaMeTpax npoekrupyemMoro 3KO,

T'paduyeckoe 0KHO MCNONbL3yeTCs [UIS BHIBONA MACKH OTIENBHO WIH B MPOLECCE MCTONHE-
Hus nporpammel pacyeta DKO. Ecnu Macka BLIBOIHTCS Ha 3KpaH BO BpeMs 3amlHcH B (aiin, To
BLIBOA MacKH B rpadyHvieckoe OKHO BRIMONHsAETcS NapanensHo. [IpM HanuumM rpaduyeckoro
OKHa MOAAEPXHBAIOTCSA 3 MATHTPLI: MONYTOHOBAsA cepasi, TONYTOHOBAS HETATHBHAs cepas M Ma-
nUTpa ncesrouseTos. [ns npepbianus paGorel Henonssyercs ESQ (c moaTeepxaeHueMm).

OkHo cooblIeHHs UCTIONB3YeTCs ANS M3BEIICHNS NOMBLIOBATENS O KAKOH-THGO 0coboil cH-
Tyaumu. O6pa6oTKa OCTAHABIHBAECTCA JO HAXATHS M060H KIaBHM. BHelHe okHo coobLIeHus
BRIIJANHT KK GONbluas KIABHILA TIOCEPENHHE 9KPaHa, CONSpXALAS JNULIL ONHY CTPOKY TEKCTa.
Ox#o coobliueHHsA HCHONb3YeTCs TAKKE I TMOATBCPXXACHHSA KaKoro-nubo geHcTBMS (Hanpumep
BBIXOA M3 MpOTPaMMbl WJIH NPEePHIBAHME NMPOLIECCA PAcyeTa MackKH).

2 PABOTA C INTPOTPAMMHbBIM OBECIIEYEHUEM

Ipn sanycke [1O nosBnsieTca roNnoBHOE MEHIO, KOTOPOE BKIIIOYAET MEPEYEHDb JOMYCTHMbIX
THNOB paboT:

-reHepauns JO3,

-Monenuposanue O3,

-npeobpasopaHHe ¢aiiop,

-BH3ywIH3alua daiina Ha skpaHe.

Jlns BBIXODA M3 MPOrpaMMbI HEOGXOOHMMO AKTMBH3MPOBATH knaguwy '‘QUIT kopHesoro
MEHIO.

2.1. TEHEPALIUA 103

Hna pacuera macku SKO Heobxonumo onpenenuts KO (BrbpaTh THI onTHYECKOTrO 3718~
MEHTA H 3a4aTh €T0 NapaMeTphl), ONpeNeTHTE THN M NMapaMeTPhbl KOAHPOBAHMA, ONPEAeauTh Kyaa
BLIBOAMTL MACKy 3neMeHTa. Pacyer BeinonHsercs npu akTuBMzauMM Knasvium 'DOE Generation'
NoAMeHI0 pacyeTta Macku DKO.

HugopmaunonHoe oKHo nokassiBaeT BLIGPAHHbIE BADHAHTHI M NapaMeTphl.

Hudopmaunio, BeiBoaumyio B HHGOPMALMOHHOE OKHO, MOXHO PasfeauMTh Ha 3 YacTu:

-BepxHaa conepxuT THN 3KO (DOE), ero napameTpel H pasMepbl Macku B OTCYETaX,

-~CPCIlHsiA COACPXHT THN Konuposanus (Coding),

“HHXHAS CONEPXHT HAMPARWIEHHE BLIBOAQ MACKM M MApPaMETPhl BbIBO4A (Output).

Ecnu xors 661 oaMH M3 nyHkTOB (DOE, Coding, Output) He onpeaeneH, To pacyeT Macku
BLIMOMTHATECA He Byner.

Hamenenne tuna 3KO, KONHPOBAHMA WIH BBIBOJQ HE OTMEHSIOT APYTHX oNpeiencHHil.
T.e. MOXHO, Hanpumep, onpeaenuTL THII ONTHYECKOTO 3NEMEHTA H €r0 KOXWPOBAHHE, 2 3aTeM
HCOLHOKDATHO MOBTOPHTE pacyeT KO ¢ pasiMIHBIMM THNAMM BbIBOAA.



[Ipu pacyeTe MacKu NPOU3BOAHTCH BbIBOA H300PAXKEHHA MACKHM B rpad)HUEcKOe OKHO B CO-
OTBETCTBHH C NapameTpamu. BbiBoo Mo yMonyaHHIO BHIMONHSETCA B CEpoi MANMTPE, a MO OKOH-
YAHHH TCHEPALMH BBINOIHACTCS MEPeBOA B NWIKTPY nceBioLBeToB. UMeeTcs BO3MOXHOCTL npo-
€MOTpa BLIBCACHHOTO H300paXeHMs B cepoil ¥ HEMATHBHOM MANMTPAaX, a TAKKE MATHTPE NCEBAO-
uscToB. 151 cMeHBI NanuTpbl ucnonbsylotess kHonkn G(grey), N(negative), C(color). Knonka
ESQ ucnonb3yercs Lns MpepblBaHMs pacyeTd MACKH. B cnyyae mpephiBaHMA pacyeTa MAckKH C
poiBodoM B paiin, ¢paiin BeIBOAA yaansicTcs.

INoopobHoe onucanue peann30BaHHLIX DKO 1 THMOB KOOHPOBAHHS MPHBEACHL! HHXE.

Jns BbIBOAQ MACKM MPENJATAIOTCH CNEOYIONIHE BAPHAHTL

-BCIO MACKY Hd 3KpaH B MAKCHMAJIBHOM Maclurade;

-YACTh MACKH C 33JaHHMeM MaciuTaba M HayanbHOH TOYKH,

-B ¢aiitn Bo BHyTpeHHeM (opMaTe [1O (“.PIC”) B pasnuuHBIX BapHaHTax THMa OTCYETa
(float, bit8, bitl) B coueTaHHM c BHIBOAOM Beeii MACKHM Ha 3KpaH.

Macutab - uenoe yncno, orndnoe ot 0. Ecnu Macmrab 6onewe 0, To BbIBOA HIET C yBe-
JIMYEHHCM, €CJTH MEHBLUE - C YMEHbLUICHHEM.

IMpu BbIBOAE HA 3KpaH 3amaercs MPU3HaK GmHapu3anuH (0-momyToHOBOM wWabnoH, Lenoe
uncno, Goneee 0 - HHAEKC OBHHAPHOTO LWAbNoHa).

Ipe BuiBoge B daiin HeobXOOAWMO 3a0aTh WMSA BBIXONHOTO daiina, a mna ¢aitna Tvna bitl

(6uT/0TCUEeT) HeOOXOOMMO 3a1aTh MHIEKC DHHApHOTO 1WabroHa.

2.2. MOAEJIMPOBAHHE 103

[pyu BbLIGOpe MaHHOTO TMNA pabOTH MpeANaraeTcs BbINMONHMTbL TEOMCTPOONTHYCCKOE MOdE-
mposanne win BII®, peaynsratom pabors BIIP Beerna sirnserca (haiin KOMIUIEKCHOTO MOJIs.

BII® MoxeT GbITh BbLIMOMHEHO M1 [ONs 3aNaHHOTO Ga30i, aMIUTHTYAOH, Qasoi U aMIUIH-
Tynoil, unu Komnickcroro nons. [Ipu 3ananun BII® xpome HMEH BXOLHBIX M BBIXOLHOTO taii-
NOB 3aJaeTcs MapaMeTp, ONpele/AolIHi KaKoe - MPAMOE HITH obpartroe - BIID Tpebyercs BbI-

NOJTHHTE,

2.3. METOIHUKA NMPEOBPA30BAHHA ®OPMATOB ®ANIOB

Ipn BeIGOpe naHHOTO THNA PaboTH MpPEANAaraloTcs CACAYIOLIHE BapHaHTh NpeobpasoBaHus
daiinos:

- PIC B PIC ¢ ykasanuem tHna otcyeta (-1 - float, 0 - bit8, nenoe uncno Gonvuwee 0 -
bitl), B cyuae bitl THN oTcueTa ecTh HHAeKc 6MHapHOTO Wabnoa (1,2,3 wm 4);

- PIC B TIFF;

- TIFF B PIC;

- PIC B cBoGonHbiit popMat (63 3aroI0BKa).

Jlns Beex npeoGpazoBaHMil (ailioB HeoOXoAMMO 3a1aTh MMEHA BXOJHOTO H BBIXOIHOTO
dajinos.

Mpn npeo6pasosaunn PIC B PIC MOXHO M3MEHMTh THN OTCHETA, W1 BCEX OCTATLHBIX

npeobpa3’OBIHHIH NOLAESPKHBIAETCHA TONLKO THI OTCHETA bit8 (6asit/oTcueT).
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Bo BpeMsa npeo6paszopanus ¢aiinoB B rpadgHyeckoM OKHe oToOpaXkaeTCd MackKa, BbIBOIH-
Masi B BhIXogHOH ¢aiin; a B MHPOPMALMOHHOM OKHE YKA3bIBAIOTCH MMEHA BXOJHOIC H BBIXOJHO-

ro ¢aiinos ¥ THN orcyeta (ans Bapuanta PIC-PIC).
BriBox Macku B rpadyHYecKOe OKHO MO YMOJNYAHHIO BHIMONHAETCS B CEPOM MAanHTpe, a no

OKOHYaHHH BbIBOA BLINOJHAECTCSH INEPEBON B NANMUTPY NceBAOUBETOB. N cMeHEI MAMHTPHI Hc-
nose3ylorcs krHonku G(grey), N(negative), C(color). Knonka ESQ HcmonsayeTca Qis npepbiBa-
Hus paboThl. B cnyyae npepriBanus npeobpasosanus (ainos, dailn BEIBOAA yIanseTcs.

2.4. METOOHUKA BU3YAJIU3ALIUHU OAWJIOB

[peanaraetcsa nBa BapHaHTa BH3yanu3aumu dpaiina:

-2X-MepHas MackKa Kak NpH reHepaluy;

-3x-MepHOe H306paXeHHe MACKu KaK MOBEPXHOCTH MOCTPOEHHOW HA CETKE MapaMeTpHyc-
CKHX JIHHHH, MPHYEM MOC/Ie 3aBEPLUICHNS BH3YAIU3aLHH MOXHO MOBOPAYHBATH MACKy Ha 3KpaHe,
HCTIONB3Ysl CTPENKH.

Jns nepBoro BapHaHTa HeoGXOOHMO 3aIaTh HMA Gaiina, W B Chay4ae BHAYAJIMIALHM YACTH
MacKH - MacwTa® H HaYaNbHYIO TOYKY.

Jns 3x-MepHOi BH3yanH3aUMM HEOBXONLMMO 3aJaTh HMs ¢aiina M YHcno BM3yanM3Mpye-
MBIX TOYCK Ha ONHOH CTOpPOHE MacKH (Ho He 6onee 90).

3. CTIELUM®HUKALIMA 3KO : JETAIIbHOE OITMCAHUE

OnucriBaeMoe nporpaMMHO€ obecneyeHue TNPEHOCTABAAET BO3MOXHOCTL pacuyeTa MacokK

CIeAYIOLHX ONTHYECKMX 37IEMEHTOB H ONMTHYECKHX PUILTPOB.

3.1. IM®PAKLIUOHHBLIE JIMH3bl U MPU3MbI

-PanuanpHas JMH32; NpelHAa3HaucHa AN (OKYCHPOBKHM IUIOCKOrO BOJTHOBOTO (hpPOHTa B

TOYKY [2].
-LlnnHHOpHYeCcKas NHH3a; NpeiHa3HauYeHa AN (GOKYCHPOBKH TUIOCKOIO BOMHOBOTO (hpoHTa

B npamMywo [2].
-CxpelleHHas ACTHIMATHYECKAS JIMH3a; MNpeJHA3HAYeHa NIl CO3NAHMsS ACTHIMATHYECKOro

BO/IHOBOTO (DPOHTA.
-BudokanpHas THH3A; NpegHasHauyeHa WA (POKYCHPOBKH Ja3EPHOTO MyYyKa KpYIJIOTO Ce-

yeHHs B 2 TOYKH Ha onTHYecKo# ocH [3].
-lMpu3mMa; npenHasHayeHa AlA MOBOPOTa BONHOBOIO ¢h)poHTa

3.2. ONITUYECKHUE ®HUIILTPbI

-OunsTp BuHepa, MpeoHasHayeH ANA ycTpaHeHHMs NedOKYCHPOBKH NMPH HANMHYHH aniaM-

THBHOTO uryma [11].
-@uietp TuxoHOBA; NMpeAHA3HAYEH NS PETYAPHIOBAHHON GHABTPaUMH NedOKYCHPOBAH-

Horo niobpaxenns [11].



-MUNLTP, COIMAcCOBAHHBIH c 6GazucHBIMH GyHKuMaMH pasznoxeHus Kapynena-Jloesa;
npefHasHa4YeH U1 ONTHYECKOTO pa3jioXeHUs] MCXOAHOTO H306pakeHHs] MO OITH-

MATLHBEIM 0a3sHCHBIM dyHKuMAM [10].

3.3. POKYCATOPbI

@oxkycaropbl - 310 J103, npenHasHayeHHbIE AN HOKYCHPOBKM Na3epPHOTO H3NYYEHHS B
3a1aHHYIO 00JIacTh MPOCTPAHCTBA ¢ TpebyeMBIM pacrpenencHWeM WHTeHcHBHocTH [1, 4-8]). Onu-
chiBaeMoe T10 BKTIO9aeT B cebd MporpaMMEI U pacyeTa clieaylolmX HoKycaTopoB:
-@oxycaTop B KOJBLO; NpeaHa3HayeH ANd (OKYCHPOBKM IUIOCKOIO BOJHOBOTO (POHTA B
KoJsLo [4,5].

-MoxkycaTop B NMpONOJBHBIH OTPe30K; MpeaHa3sHaYeH A GOKYCHPOBKH TUIOCKOTO BOJHO-
BOTO (ppOHTA B NPOONBHLIH OTpe3oK [4].

-QoxkycaTop B NoNepeyHblii OTPE30K; TPeHA3HAYeH MNA HOKYCHPOBKM ILUIOCKOIO BOJHO-
BOTO (pOHTA B NoINepeyHLIi OTpe3oK [3,6].

-MokKycaTop B KpecT; NMpeliHa3HauyeH 1A (OKYCHPOBKM IUIOCKOTO BOJIHOBOro (poHTa
KpyTJioro ceyeHHus B kpecT [7].

-MokycaTop B KOHTYp KBaipaTa, NpeAHa3sHaYeH Wi (OKYyCHPOBKM IUIOCKOTO BOJHOBOTO
(pOHTa KpYINIOTo cevyeHUsl B KOHTYp Kpaapara [7].

-Keaszunepuonvyeckuii 103; npenHasHayeH s (OKYCHPOBKM IUIOCKONO BOJHOBOTO
¢poHTA B KBaZpaTHYyK obnacts [7].

-MokKycaTop M3 rayccopa MyYyKa B KPYI/IbIH MY4OK ¢ TIOCKOH BEPIIMHOM; TMpedHa3Ha4yeH
ansi pOKYCHPOBKHM Tayccopa MydKa B KPYIIYK IUIOCKYI0 OGNacTh ¢ paBHOMEPHBIM
pacnpeneneHHeM HHTEHCHBHOCTH [9].

3.4. KOMIIEHCATOPBI

-KomneHcaTop cepa-TIoBEPXHOCTb BTOPOTO NOPSIKA; NIPeIHasHAYCH IS NpeobpasoBaHis
cchepHYECKOro BOMHOBOIO ()POHTA B BOJIHOBOM ($pPOHT, COOTBETCTBYIOLIHI IOBEPX-
"HOCTH BpallieHusi Broporo nopsaaka [9] (mapaGonons, 3/UTMICOMA WM rHnepnéono-

ua).

3.5. 10D, COTTTIACOBAHHBIE C MOJIAMH KOTEPEHTHOI'O U3JIYYEHHUA (MOIAHDI)

-Mounansi Taycca-Jlareppa; npeaHasHadeHsl 115 GOPMHPOBAHHA MONEPEYHO-MOAOBOTO CO-
CTABa KOTEPEHTHOTO H3Ny4YeHHs B COOTBETCTBMH C MONOBBIMH dyuxunamu laycca-
Jlareppa [12].

-Monausl Taycca-DpMuTa; NpeIHasHayeHbl NS GOPMHPOBAHHA nonepeYyHO-MOIOBOTO CO-

CTaBa KOTepEHTHOTO M3Ny4eHHs B COOTBETCTBHM C MONOBBIMH ¢dynkunsmu laycca-

Bpmura [12].
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4, OMUCAHHUE METOJOB KOJJHPOBAHHA

4.1. KOOUPOBAHHE DA3bI

-TMpusenenne k untepsaty |0,2n]; npuBeneHHe 3HaYeHUI (Ha30BoOH GYHKUHMH K JHANA30HY
[0,2n] mpoBoANTCA HCMoONbAys OOLMHOE He/€HHE NEHCTRHTEIEHOIO YHCTIa Ha 2r Mo Moayno 2n.
-B aMIUIHTYAy ¢ HAJIOXEHHEM Hecylleil 4acTOThl; NpHBEJeHHE 3HAYeHHH a3kl B aMIUIHTY-

Oy ¢ HATIOXEHHEM HECYIEH YACTOTHI NPOBOAKTCS Mo GopMyne:
A(u,v) = cos(cp(u, v)-2nv,u - 2mr2v)

rae v,, ¥, - BBOOMMbIC MPOCTPAHCTBCHHBIC YaCTOTHI.

4.2. KOOUPOBAHHE AMITJIMTY bl

-B ammiMTyny ¢ HanoxeHHWeM HecyluleH uyacToThl [15]; Ans BBeneHMsS BBICOKOYACTOTHO#H
HecylleH B CHHTE3IHPYEMBlH 3/IEMEHT C AMIUIMTYIHBIM TIPOMYCKAHHEM Ac(_u,v) HCIIONb3YeTCA

crneayowas ¢bopMyia

A, (u,v) = A(u,v) cos(2nv,u + 2nv,v) + const

rae v, v, - BBOAHMbIE IIPOCTPAHCTBEHHBIE YACTOTHI.

-[Ipeobpasoranue 3HaKONEpeMeHHOH (GYHKLMH B HEOTPHLATENBHYIO aMIUTMTYAY: WA Tie-
pexola OT aMIUTHTYAHOH QYHKUMH NMPOMYCKAHHA K HEOTPHUATENBHOM AMILUIMTYIE HMCIIONbIyeTcs
Onepalus HAXOXIEHHA MOAYNS OT AeHCTBHTENBHOTO YHCAA.

-Ipeo6pazoraHHe AMIIMTYIEI B HHTEHCHBHOCTS, AN nepexona oT aMINIMTYAHOH (yHKLHH
NpONYCKAHHA K MHTCHCHBHOCTH HCMONB3YETCH HAXOXAEHHME KBAAPaTa MOOYNS AeHCTBMTENbLHOTO
YHcna.

-B ¢asy ¢ HanoXeHHeMm mpocTpaHCTBEHHOM Hecywleid 1acrorel McronoM Kupka-IxoHca
[15]: ans cuutesa ykcTo (azoBoro aneMenTa MemonsayeTes Meton Kupka-JXoHca, npH KoTo-
pom dazoBas GYHKIUHA CHHTEIHPYEMOTO 3NEMEHTA PaccHYMTLIBAETCH CNCeOYIOLHM 00pa3oM:

a) B clydYac MCTIONbIOBAHMA CHHYCOMOATLHOM Hecylleil W Hyneporo AH¢PAKIIHOHHOTO
nopsaaka

[Au,v)

max

o(u,v) = Jg' €oS(2m(v,u + v,v))

of
rae J,' -obpatnas Beccenb-dynxums HYNIEBOTO Mopsuaka; |A(u,v)| - Moxyns aMnauTyaHo# ByHK-
UHH MPONYCKAHHs B TOYKe (u,v);

A(u, v){;

A . = max
u.v

VI, VZ -BBONHMBIE NMPOCTPAHCTBEHHbBIE YacTOTHI.

b) B cayyae ucnonb3osanus NPAMOYTOILHO- MMITYIBCHO# Hecyluel M HyleBoro audpaKuH-
OHHOTO NOPsaKA



A(u,
tp(u,v) = a COo§ @ (_l)lv.uwlvj_

max

C) B C/ly4yac HCTIONB30OBAHHA CHHYCOMIANBHOH HecylueH M MepBoro AMQpakLHOHHOIO MNO-
paioka

A(u,v)

o(u,v)=J; 1.84T cos(2n(v,u + v,u))

max
me J 1" -obpaTtHasa Beccenb-¢QyHKIIHA NepBoro Nopsika.
d) B ciyyae HCNONL3OBAHHA MpPAMOYTONLHO-MMITYILCHOR Hecylled H NepBoro aHgpaxkuu-
OHHOTO MOpsAKA
(A@v)

' - ""l |v|u+v2v|'
o(u,v) = asin et ()

max

Ha puc 1. npeacraBieH pesynbTaT YHCJIEHHOTO MONE/IHPOBAHMA IONOTPAMMbI Kupxka-

JIxoHca, BOCCTAHARIHBAKLIEH Nose3Hoe HaobpakeHue B 1 U -1 mopaaKax IHpaKUun.

Puc. 1.
4.3. KOOUPOBAHHE KOMIUIEKCHOHU AMIUIHUTYIbI

Jlna npeobpajoBanua aisioB, cooepXaliHX oTcueTh (YHKUHH KOMIUIEKCHOIO NponycKa-
HHA B (aiibl OTCYETOB (PYHKUHHA NPOMYCKAHUS AMIUIHTYAHBIX WIH (pa30BbIX rolorpaMM B OMH-
coiBaeMoe [10Q BKMIOYCHBl TPOTPAMMbI, PEATH3YIOLIHE MCTONbl KOAMpoBaHMA JloMaHa,
Bapxxapara, Kupka-/IxoHca, Jln [16]. Kpome Toro, nMeercs BO3MOXHOCTh HEMOCPEACTBEHHOTO

BblIENIEHHA Moayns H ¢a3bl hyHKUHH KOMIUVIEKCHOIO NIPONYCKAHHA.

101



5. MPUMEP PABOTBI C [TIPOTPAMMHBIM OBECIIEYEHHUEM

5.1. [IPUMEP PACYETA 05

B KayecTBe npHMepa pacCMOTPHM pacyeT (OKycaropa B KOJBLO, BBINOIHEHHOTO KaK [o-
NoJMHEHHE K THH3e ¢ (oKycoM f , MpHu mapameTpax: paaMyc Koibla ppy=2 MM, panuyc ¢oKycatopa
R=6.4 MM , dokyc f=1000 MM, nnuHa BonHe A=0.6328 mxm.

Pacuet IO COCTOMT M3 CIEAYIOLIHX 3TANOB:

1. Beoa pacyeTHbIX napamerpos 103

2. Bribop THna xoauposaHus dazosoii dynximu JOD

3. Onpenenenne BLiBoaa orcueTos dasnl JOD

4. ®opmuposanre dorowmabnonos JOD

PaccmoTpuM nolnaropoe BhINONHEHHE BHILENPUBEJEHHbIX 3TATNOB.

1. ina BBOAA pacueTHBIX napameTpos JJOD Heob6XONMMO NOC/NEA0BATEILHO BEIGPATH MYHK-
Tl MeHI0 'DOEDesign’, ‘DOEDefinition’, ‘Focusator’, 3atem 'Focusator At Ring ' 1 BBecTH Tpe-
GyeMbie 3HAYEHHA NAPaMETPOB: -

Radius 6.4

Focus 1000.0

Radius of ring 2.0
Wavelength(micron) 0.6328
Discretization Step 0.05
With Lens/Else 0/1 1

Mocne aktueM3auuu xnaBMwH 'Enter' BBedeHHble mapaMeTprl 6ynyT oTodpakcHBEl B HH-
¢$opMalMOHHOM OKHe. ClleyeT OTMETHTB, YTO BBENCHHOE 3HAYEHHE 1UAra THCKPETH3alMH Onpe-
DensieTcsd NMONb30OBATEJIEM H3 YCNOBHMA Tepesadyd cTpyKTypol 30H JOD. JIng BBenecHHBIX Napa-
METPOB pasMep 30Hk MHKpopenbeda 0,3 MkM. BeenenHoe 3HaUcHMe wwara gucKpeTH3auuu obec-
MEYMBAET AOCTATOYHYIO TOYHOCTH (WECTb TOYEK HAa 30HY) NpEACTamNeHHs (a3oBoil (YHKLUHH
J03.

2. CTaHaapTHEIM TMNOM KoaupopaHus mns JIOD siensgercs BRBOp MHTepBANA TpUBENECHHS
¢a3el no ypoBHI0 2rM. YkazaHHOoe KoaMpoBaHHe OCYLIECTRISETCH NOCNENOBATENLHEIM BEIGOPOM
nyHKToB MeHI0 'Coding Definition’, 'from Phase' u 'to [0,2xM]'.

B nynkre Mehio 'to [0,2xM]’ creayer Beectd 3HaueHne M. [lns paccmarpuBaeMoro mpu-
Mepa Hcnonp3oBanock M=1. Hndopmaums o THne KonHpoBaHHs W HHTepBane npuBeneHus asnl
BBIBOAHTCSH B HH(OPMALIHOHHOE OKHO. :

3. lNocnenorarensHelii Br6op myHKTOB MeHI0 'Output Definition' 1 'File with Whole View'
TO3BOJAET ONPENCHTL BLIBOA 0TCHeTOB (hasbl JIOD B daiin B onHOH M3 creaylommx dopM:

- Float file - 4 Gaiita Ha oTcuer

- Byte file - 1 6aitT Ha oTcyer

- Bit file - 1 6HT Ha oTcyer
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Bri6op nyHkKToR MeHI0 'Output Definition' u 'Only View' onpenenset BeiBoa ¢haiina TONbKO
. Ha 3kpaH aucruvies. [lna paccMarpueaemoro O3 6bin onpeaeneH BbiBoa B ¢aitn B ¢dopMe GaifT
-Ha OTCYeT.

4. QopMHpoOBaHHe BeIXOAHOTO (hailia KOOMpPOBaHHBIX oTcyeToB (hasopoil dyHxumn J0OD
. ocywlecTaasercs nepexogom K nyHkry ‘DOE Generation'. TIpu ycTaHOBNEHHOM BhiBoe B Gaiin
Macka 27IeMEeHTa TaKXe BH3yalH3MpyeTcd B rpadmdeckoM okHe. Ha puc.2 npueeneH 3KpaH OHC-
Ied mochie ycNellHol reHepauMM nojyToHoBoro doTolabnoHa paccMoTpeHHoro ¢okycaropa B
xonuuo. Jlna ¢oronurorpadmueckoit TexHonoruH uarotornenus 0D Tpebyercs popMupoBaHHe
KoMIUTeKTa GuHapHbIX (oromabnoHos. Pacuer 6MHapHBIX ¢oTolabloHOB NPOM3BOAHTCS BLIGO-

pom nynxroB Metio 'FileConvertion', 'PIC-PIC'.

Puc. 2.

5.2. TIPUMEP MOJEJIHPOBAHHA PABOTBI 103

IIns MomenwpoBanus pabotsl ¢okycatopop B [10 BKIIOYEHA nporpaMma, BHIMOMHAKOILANA
BII® Haa daiinom thna float, conepxaumm otcyeTsl daszopoii dyHkuuu JO3. Paiin orcyertos
¢asbl, NONYYEeHHBIH B MyHKTe 5.1, 6bL1 creHepupoBaH B opMe Gaift Ha oTcyeT. [Ins Moaenupo-
panus paboTel BhiepaccMoTpeHHOro OO HeobX0MMMO NepereHMPHPOBATE (Al C BLIMOTHEHH-
eM Bceil LIETIOUKH onepalmii puBeneHHbIX B MyHkTe 5.1. [Ipn 3TOM Ha 3Tane 3 creayeT BeInon-
HUTB CcAeIyIOlIHe MyHKTH MeHio: 'Output Definition’, 'File with Whole View', 'Float file'. Janee
IS MOETHpPOBaHHs paboThl pacCMOTPEHHOTO (oKycaTropa HeoOXOIHMO INOC/IEN0BATENLHO Bbl-
6parb MyHKTb! Menio ‘DOE Simulation', 'FFT from Files', 'from Phase Float File' , BBecTH HM4
daiiia , colepxaluero orcdeThl $HazoBoi GYHKUHH dokycatopa , HMA BblBoAHOrO (aiia M Ha-
xaTs knaBuwy 'Enter’. Pesynasratom BII® Beerma smisieTcsi KOMIUIEKCHBIA daitn. Ina Bu3yanu-
3auMM pe3yIbTaTa MOAeTMpOBAHHA paboThl oKycaTopa HeoOxoaMMO TIONy4HTh ¢aiin , coaep-
Xalwit OTCYeTHl AMIUTHTYIB! B hoKaabHOM TiockocTH. [Ui 3TOro noc/e10BaTe1bHO BbIOHpaloTCA
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nyHkTe MeHio ' Creating File from Complex File' , 'Float File Amplitude’. lanee BBOOATCS HMe-
Ha BXOOHOIO H BHIXOAHOTO ¢haiinos. s BH3yanu3alluy pPe3ynrTaTa MoAeNIHPOBAHHS HeobXomHMo
nocnenoBaTenbHO BbiOpaTh nyHkTh MeHw0 ‘File Viewing', 2D Visualisation, "Whole Picture’,
BBecTH uMA (aitna, cogepXalllero oTcYeThl AMILTHTYOR B (POKIBHONH MNOCKOCTH M HAXATb Kia-
prty 'Enter’. Ha pHc.3 npuseleHo H306paXeHMe 3KpaHa QHCIUIES NMOCNE 3aBEPLUCHUA MOIEIH-
popaHuA paboThl poKycaTopa B KONBLO NPH NapaMeTpax, NPUBEAEHHBIX B NMYHKTe 5.1.

{ M=1 (XO0,¥0)>=<¢1.1>
ESQ-braeak O-gray C-color N-nag

Puc. 3.

6. DOPMHUPOBAHUE W BBIBOJI COCTABHBIX U30BPAXEHWH

Jnsa dopMHpoBaHKs W BbIBOAA COCTaBHBIX H3o6paxeHuit B [1O umeercs nporpaMma
COMPOSIT. CoctraBHoe M3o6paxenHe dopMmupyetcs M3 dparMenToB. PparMenT dopmupyercs
N3 w3oGpaxeHuil, xpansmxca B ¢aiine dopmara “.PIC”. BosmoxHocTh (opMUPOBAHMSA CO-
CTAaBHAIX H306paxeHUi YNPOLIAET MpOLIECC H3TOTOBNEHHS! MACcOK, NMO3BoMsieT bonee PALHOHANLHO
HCMONB30BATh TMOWANb [UIEHKH, CHIDKAeT KONMYMECTBO OWMGOK MPH BbiBone HA TUIEHKY
HecKONLKHX H3oOpaxenHil. Pabota ¢ mporpaMMoii BEINOMHAETCH B AHANOTOBOM PEXHME C HC-
MOJIB30BAHHEM MEHIO.

CocraBHoe H300paKEHHE - 3TO MOJE, HA KOTOPOE HAKNANbIBAIOTCH (ParMeHTHI. Pa3mepni
Monsi OMPEAENSIOT pasMepbl COCTABHOTO H30bpaxeHHs. PparMeHT - 3To M3o6GpaxeHHe, GopMH-
pyemoc no HM3obpaxeHHIo, XpaHAlcMycsa B (daiine; dparMeHT 3a1aeTcs pasMepaMH, MacluTaboM
YBeHYCHHA M MMeHeM ¢aiina; echn paMep ¢parmeHTa Gonsie pasMmepa OTMAcIITAOMPOBAHHOTO
H30bpaxenus ¢aina, To M3obpaxeHHe ¢pparMeHTa nomydaercs MYJALTHIUVTHUMPOBAHHMEM OTMAC-
WTaGMPOBAHHOIO H306paxeHus U3 daiina; ecnu pasMep dparMeHTa MeHblie pasMepa oT™MacluTa-
6upoBaHHoro n3obpaxenns gaiina, To usobpaxenue GparMenTa NonyyaeTcs yceUeHHEM OTMIC-
WTabHpOBAHHOTO H306paxenna u3 daiina. Bee pasmepnl M3o6paxenuit 3analoTcs B OTCYETAX.



JlaHHas MPOrpaMMa MO3BOJAET pasfeNuTh npouecc GOPMHPOBAHUS OMHCAHHA COCTABHOTO M306-
paxeHus1 U BBIBOA €ro Ha (OTONOCTPOMTENL WM B daiiN, T.K. OATOTORIEHHOE ONTUCAHME MOXHO

COXpaHHTL B aiinie, a 3aTeM NPOYHTATE U3 Hero.

SAKJIIOYEHHE

OnuncaHHoe nporpaMMHOe obecrnietieHHe SIBISETCHA TMONE3HBIM MHCTPYMEHTOM [UIS CHHTE3a
OUPPAKIIHOHHBIX ONTHYECKHNX 37IEMEHTOR PA3IHYHONO HazHavyeHHH. MMeeTcs BOIMOXHOCTL pac-
yera GaiiioB, COACPKAIIHX MACCHBBI OTCUCTOB KOOUPOBAHHOM (GYHKUHM NMpPONYCKAHHMSA ONTHYe-
CKHX 3/IEMEHTOB M HMX Busyanusauuu. McnonwioBanme npeobpaszosanns Pypre npenocramiser
XOpOLIHE BO3ZMOXHOCTH 0J11 KOMIBIOTEPHOTO MOJACTHPOBAHHS ONMTHYECKUX 3neMeHToB. MMeeTtcs
nporpaMmMa COMPOSIT ana ¢opMHpoBaHUS COCTaBHOIO H3cOpakcHHA. B Hacrosee Bpems

JapepuieHa paspabotka Windows-BepcHH ONHCHIBAEMOTO NPOrpaMMHOIO ODeceYeH .
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Computer Optics Software

S.G. Volotovsky, M.A. Golub, L.L. Doskolovich, N.L. Kazansky, V.S. Paveliev, P.G. Serafimovich, V.A. Soifer, S.I.
Kharitonov, A.E. Tsaregorodtsev

Abstract

The “Quick-DOE” software is aimed at calculating the masks of computer optics elements
(COEs) [1], diffractive optical elements (DOEs) and computer generated holograms, computer sim-
ulations of COEs, and for executing a number of auxiliary functions. In particular, the auxiliary
functions include the file format conversions, mask visualization on display from a file, implemen-
tation of fast Fourier transforms, arranging and preparation of composite images for a photoplotter.
The software is aimed for use by opticians, DOE designers, and the programmers dealing with the
development of COE computation software.

Citation: Volotovsky SG, Golub MA, Doskolovich LL, Kazansky NL, Paveliev VS, Serafimo-
vich PG, Soifer VA, Kharitonov SI, Tsaregorodtsev AE. Computer Optics Software. Computer Op-
tics 1995; 14-15(2): 94-106.
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