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JLJIL Jockonosuy, H.JI. Kazanexuil, C.H. Xapumonoe
Hucmumym cucmem obpabomiu usobpasicewuti PAH

Bsedenue

TIpockTHpOoRaHKE CBETOBEIX NPAGOPOB BCETIA MI-
pAJI0 3HAYHTENRHYIO DOJb B MUBHH MEGTOBEYECTBA, Ha-
YHEAS C PACTIPEACTEHUA CBEYEH N0 3amy H KOHYAA Pac-
YeTOM COBPEMEHHBIX aBTOMODHILHEIX (hap ¢ H3MeHae-
MOH ABATpaMMOil HANPARIEHHOCTH H3TYYEHHUA, KOTOPAs
AJaNTHPYETCH K COCTOAHMIO OKPYHAIOMEH aTMochepsl
H CKODOCTH JBH@EHHA aBToMoBuna He xacaacn B fan-
Hoii paboTe METOAOB CO3ZAHAA MCTOYHHMKOB CBETa, OC-
TAHOBHMCA MOAPOOHEE HA BOIMOMHOCTAX MCIONB30BA-
HHS TH(PAKUHOHHOH ONTHKH B ONTHYECKHX TPaKTax
CBETOBBIX MPHGOPOE.

Illapokre ¢yHKIMOHANBHEIE BO3MOKHOCTH, MH-
HHUMATbHEIE MACCOTAbADHTHBIE XADAKTEPHCTHKH, HH3-
Kan cefecTOUMOCTh THPAKHPOBAHKA 00ECTIEUHBAIOT X0~
pOIME NEPCHEKTHBB UCTIOMB30BAHNA JHPPAKUKOHHEIX
onTHYecKHX 3¢cMcHTOB (J0O3D) B CBETOTEXHHMECKHMX
yerpoicreax. Mmerorcs B BUAY B IEPBYIO 04epeas YCT-
poiicTea, (OPMHDYIOIIHE MOHOXPOMATHYECKOE HIMy4e-
aee. OFHAKO Pa3BHTHES COBPEMCHHBIX TEXHOMOTHHA CO3-
maHHd “KBASHAH(PAKTHOHHEX" (WTH “rapMOHMYECKEX
[1,2]) onTHUECKMX IMCMEHTOB ¢ BHICOTOH peaneda,
IPONOPUMOHATLHON GOMBIIOMY KONMHHMECTBY JTHH BOJH,
I03BONAET HE TOMBKO COXPAHMTH OPEHMYLIECTBA aud-
PaKUHOHHOH ONTHKM, HO M MMHHMHE3HDOBATh XpOMa-
TRYECKAC abepparmm JO3.

B xauectee mpEMepa, YOECRUAKMETD B NCPCIEK-
THBROCTH HCTIOMB3IOBAHHA TH(DAKUHOHHOH ONTHKE B
CBETOTEXHHEE, PACCMOTPEM OJMH H3 BADHAHTOB KOMIIO-
HOBKM CBETOPACCEMBATE/A 33/HETO (OHAPA ABTOMOOH-
a1 3apaveid kool CeKOMM CBCTOPAcCEeHBATEN 4B-
ngetca GOPMHEPOBAHHE PACXORSIIErOCA CBSTOBOIO MyH-
KA MPAMOYTOMBHOH (OPMEL, MMCIOIIETO PA3HLIC YT
PACXOTMMOCTH [0 BEPTHKAIM M TopH3oHTama. B Heko-
TOPHIX €BPONEHCKAX MOAETEX JCTKOBAIX aBTOMOORICH
PeleHKE 3TOi 3a1A4H BOILIOMACICH B BHIE “CaHABHYA"
W3 ABYX (MEPUEHIMKYNADHKIX YT ZPYry) Habopos
waHHapsdeckax a3 (Puc. 1), Kakmeii 13 zabopos
UHTAHIPHYCCKHX NHH3 OTBEUAET 32 obecneucHne Tpe-

fyeMOro yrma pacxomHMOCTH MyYKa B OJHOM M3 HAIl-
PABNIEHAH (N0 BEPTHKANY WK TOPH30HTANH), @ BCH CHC-
TEMZ B UEIOM — (PODMHPOBAHHE TpeOYEMO# AuarpaMmbl
HANpPaBICHEOCTH HITy4eHHA. [Ipu sroM GojnbuMHCTBO
CeKUHA (CTOM-CHIHAI, CHFHAJN MOBOPOTA, MPOTHBO-
TYMaHHBIH CHTHAT) XapaKTepPHIYIOTCA MOHOXPOMATH-
YECKHMM M3JTyHCHHCM, 33 MCKMIOMCHHMEM CHIHANA 33AHC-
10 X043, Jro obneryaer peaau3anuio JByX HabOpoB (H
COOTBETCTBCHHO ABYX ONTHYECKHN IITACTHH) B BHJE OI-
HOTO MH(PAKIHOHHOrO ONTHYECKOrQ 3JeMeHTa, ofec-
neyuBaomwero ()aioBoe MPOMYCKAHWE PaBHOE CyMMe
(hasoBhiXx (yHRUMA ABYX HAOOPOBR UMIHHIPHYECKHX
muH3. Pacuer ¥ MITCTOBNEHHE TAKOTO ONTHUECKOTO Jc-
MCHTA HC IPEACTABNAST HUKAKOH CNOMHOCTH, a VAyu-
LICHHE KOHCTPYKTHBHOTO PELIEHHS B TCXHOMOrHA cOop-
KH 3aJHHX OTHEH O4eBEIHH. [IDH THPAKHPOBAHMH Ta-
KOTO 3IEMEHTa cpeacTBamu wrrammoskd Ha [IMMA
ceBecTOMMOCTE HOBOH TTACTHHBI DPAKTHHCCKH HE O1-
JIHYACTCA OT CeOSCTOMMOCTH OMHOr0 H3 JBYX HCMOIb-
JyeMbIx paHee HAGOPOB LHAMBAPHYECKUX qun3, Ha pu-
CYHKE 2 MPWBCICHBI (JOTOIIAONOHE! CErMEHTOB CKpe-
INCHHBIX UMNHAJDPHYCCKMX [THH3 JUIA CTON-CHrHAmA (a)
¥ CHreajia moBopota (6), a Tarke obwuit sut dorowad-
7I0HA CCKIUHH CTOM-CHTHAMA (B) BMECTE C JAM3AHHCPCKH-
MH JTHHHSMH,

1

Puc. 1, Obuquii 8ud ckPEMERHBIX HACCUGOS
HUMNOPUNECKIY THLHS 8 Ta0HEM (onape asmoMobLIn

Puc. 2. Pomomabilons A4eex CeRUuil CHION-CICHIL 1 (@) 1 ROBOPOINA (). @ IMARMCE DOHGHI 810 CEXUHIL CMON-CHNG W (8},
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Opnaxo M8 OCMBICIEHHOTO KOMIBIOTEPHOIO
NPOCKTHPOBAHAA CBETOTEXHHUECKAX yCTpoiicTs ¢ JO2I
H WX ONTHMH3AIMH B PAMKAX BRIYHCIHTENBHOTO 3KCNE-
pHMEHTa HEOOXOJHMO CO3IAHHE OPMIHHANBHBIX METO-
JIOB pacdeTa W MONENHDOBAHUS ONTHYECKUX CXEM C
JI03 [3,4], orcyTcTRYIOmHX B KJIACCHYECKOH nHTEpa-
TYpPE MO CBETOTEXHHKE [5-6].

PaspaGotannne Hamu [3,4] METOIBI pacueTa u Mo-
ACNMHPOBAHMA ONTHYECCKMX YCTPOHCTB, (opMupyromux
Tpe0yeMyl0 JHArpaMMy HAOPABIEHHOCTH M3JIYYEHHSA C
nomomeio O3, peannloBaHnl B BHAE NPOrPAMMHOI0
ofiecieyenHa, MO3BONAIOMEr0 MOAETHPOBATE H MPOCK-
THPOBATE OMTHYECKHE CXCMBI, KOTOPHIE CONCPMAT HE
TONBLKO 3NEMEHThI KNACCHYCCKOM ONTHKH (NMHH3BL 3¢p-
Kaja, OPH3MEL), HO H COBPEMCHHEIC ONTHYECKHE CTPYK-
TYPHl H 3IEMEHTH (BONHOBOZHEIE, ToNOrpafusecKue,
IE(paKUHOHHBIE, FPATAHK ¥ T.71.). B kauecrse npumepa
HCIOTB30BaHHA TAKOTO MPOrpaMMHOrCO obecmeveHus B
[4] paccmoTpeHa mpobrnema pacyera H MCCICIOBAHHA
doxycupyromed OnTHYECKON CHCTEMEI C HETOYSHHEIM
HCTOMHHKOM CBETA,

1. Hpoexmuposanue asmoModUNbHbIX (pap
c JO3

B xauccrBe 0AHOH M3 CAMBIX AKTYANLHBIX 33734
CBETOTEXHHMKH PACCMOTPHM mpobiieMy mpoeKTHPOBAHHA
aBToMoOHIbHOK (haphl. MexayHnapoaHnie TpeOoBaHHA K
[OHATpAMME HANPABICHHOCTH H3IMYYEeHHA Takoil om-
THYECKOH CHCTEMH 3aKMHOYAKTCA B (POPMHDOBAHHH
VAANEHHONO DACTIPEeJSNEHHA HHIEHCHBHOCTH, CXeMa-
TH4YHO IpeacTaBieHHoro Ha Prc. 3. TlocTpoeHwme Takoi
(QopMe  IMArPaMMBl  RaNpaBIEHHOCTH  HM3IYYCHHA
OOBACHAETCA HE TONBKO HEOOXOMHMOCTBIO OCBEINCHHS
J0OpOrH mepen asToMobueM, HO H 330a4el OCBEICHHUA
YACTH MPOCTPAHCTBA, HENOCPE/ICTBEHHO NpHIEraroLIeit
K IOCCE TI0 HANPABJICHHIO ABIKEHHA, H TpeBoBaHmeM
HEOCTICINIEHHA BOAMTENCH NBIKYIICTOCH HABCTPEYY
TPAHCNOpTA.

o

b,

Puc. 3. TpeGyeman dropma duazpamms: nanpasienrnocmu
asmomobunsnoil gaps

B coBpeMERHOM aBTOMOOHJIECTDOEHHH 33734a
¢opmuposanns TpeOyeMoll AMATPAMMbI HANPARIEHHOC-
TH pPELIAETCH, B YACTHOCTH, 33 CYET HCNOIbIOBAHHA
C10HOH (OPMBI OTpANATENS (HANPHMED, CTUIOCHY ThIiE
MO BEPTHKATH J.UTMNCOMA), AHAQparmel, kotopas pac-
TI0;10KEHA B NepeEcH (GoKATLHOM MIOCKOCTH MOIIHOMK
JHH3H H TOBTOPAET (OPMY AHATPAMME! HAIDARIEHHO-
crit (cM. Puc. 4), u npyrax yxumpenni,
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Perncrparop
Puc. 4. Onmuneckan cxema asmomobunsroi daps

Hcnone3oBanne npy npOSKTHPOBAHKMH CBETOTEX-
HWYECKHX YCTPOHCTB Au()pakIHORHOH ONTHKE IO3BO-
JISET YOPOCTHTh (JOPMY OTPAXKATENA, TTOBLICHTh IHEPTE-
THYECKYIO 3(PEKTHBHOCTL M TEXHONOTHYHOCTE (hapH,
VIVIIHTE ¢ (YHKIMOHANBHBIC XAPAKTEPHCTHKM M
YMEHBIUATL CTOHMOCTh H3roTOBNeHHA. Llenvio mposo-
ZMMEIX ACCIEAOBAHAH MOMKET OBITB, HANPHMED, 3aMEHa
OTPAEATENIA, HMEIOILEr0 A0POrOCTOAIIYIO B H3r0TOBE-
HUH OpMY CIUZOCHYTOrO I0 BEPTHKANH IJLUIHTICOHIA,
HA OCECHMMETPHYHAIH 3MIHITHYCCKHE OTPaKAaTelb, KO-
TOPHIA 3HAMMTENEHO AemicEne. Jlns 3Toro B OmTHYe-
cxyio cxemy Gapwr BRomaTCH (PHC. 4) mudpaxumoHHEi
ONTHYECKUH JMEMEHT, MEepepacHpenesrOlMiA HIayde-
HHE M3 IKPAHHPYIOIIEH YACTH AHA(PArMBI B OTKPEITYIO
(mpomycxatonmyro) 4acte. B xauectee /IO B omrme-
CKOH CxeMme, MpeAcTABIeHHOH Ha Pumc. 4, moxer wc-
NIONE30BATECA, BANPHMED, KBAMNICPHOIMYCCKEH (QOoKy-
catop B orpesok [7]. Ilpu srom doxanseei orpesok
nenecoobpasHo pa3MecTHTh B OTKPHITOH YACTH IHa-
(parmer BGIH3K ¥ BOONE HWEHEH rpawml. Pesymera-
THI BCCEAOBAHHA TAKOH ONTHIECKOH CXeMbl ¢ AH(pak-
IHOHHEIM ONTHYECKAM 3MEMCHTOM H Oe3 mero moxana
Hei 52 Puc. 5. [IapaMeTpsl MOJETHpOBaHER. Siikna na-
Ty4aromecH CEpAH - 5 MM, pagayc cmmpaim - 0,5 mu;
YHCNIO0 BHTKOB CIIHPATH - [4; CMEMICHWE NICHTPA CIMpa-
JH 0T 3aJHel CTCHKm orpaxarens - 18 mu; pasMepm
nonyocel DCECHMMETPHYEOTO IUTMIICORIA-0TPasKATE L
Baoas ocm Z - 50 muM, Baose ocell X m Y - 40 mum;
JMAMETP KPYTIOro OTBEPCTHA B 3AJHEH HacTH OTpaxa-
TE/A AIA YCTAHOBKH HCTOMHHKA CBETA - 10 MM; ryOmna
oTpaxarems - 50 MM, nepuoa HA JA(PAKUHOEHOM On-
THYECKOM 3lieMeHTe - 1 MM; JAmMHA oTpe3ka - 30 mu;
PACCTOAHME MEXIY KpacM OTpaXaTeNa H aradparmoi -
20 MM, yron HakjuOHA TIONOBHHEI IuAadparmer
(coorBeTcTBYIOMMIA Yriay o. HA (OPMHEpPYeMOH AHATpaM-
M€ HAnMpasneHHOCTH - Puc. 3) - 15 rpanycos; auamerp
JMH3HL - 59 MM, TOMmMMHA AMH3H - 14 MM, mokazarems
NpeNoMISHAS MATCpHasa JuH3H - 1,5; paccrosmme ot
IuaparMel G0 THE3H - 52 MM, PACCTOAHME A0 IIOC-
KOCTA PETHCTPAUMH - 25 M, 9YHCI0 TOYEK Ha CTODOHE
pernctpatopa - 201; 4yMCn0 MPOCUMTHIBAEMBIX Jy4eH
(06paTHO MPOMOPIHORANBHO JMCKPETHIAUMH HA H3Ty-
Harene) ang Puc. 5a w Puc. 5B - me Menee 10000, ans
Puc. 56 - me Meree 100000. Mcnons3osaune Gonbimero
KOMMYCCTBA MPOCYMTRIBACMEIX NydeH TpebyeT cymiect-
BEHHO G0nBIEro BpeMeHH, HO AaeT Gonee TOMHKIH pe-
3ymeTar (cpaesure Prc. 5a u Puc. 56). Brbpanmoe pac-
CTOAHHE [0 IUIOCKOCTH PEruCTPalMM ABIASTCA CTaH-
JAPTHBIM IPH HCHKTAHAAX B ABTOMOOHIICCTPOCHHH.

Anamis Prc. 5 noxreepxnaer s¢dexrrnsrOCTS HC-
noie3osankA JIO3 B CBETOTEXHWYECKHMX YCTpOHCTBaX.



Pacuersble pacnpeie/icHHa HHTCHCHBHOCTH Ha Puc. 5a
u Puc. 56 mpu mCnomb3oBaHAM npeanaraemoro 0D
HamHOTo Omibke K TpeOyeMoMy pacnpeneneuuto (Puc.
3), 4eM IIpH MCIOJIB30BAHHA OCECHMMETPHMHOIO 31~
JMOTEYCCKOTO oTpaxarend ez 0D (Puc. 58). dans-
Helimas ONTHMHIANNA OOTHYECKOH cxeMul hapul (Puc.
4) BO3MOXKHA B CAVYAe HCTOMb30BaEHA Gonee adiex-
THBHBIX METOJOB pacyera npumeraemoro JOI. Hampu-
MED, B CIIyHae YIaYHOTO MPRMEHEHHA METOJA COrMaco-
BaHHEIX NIPAMOYTOMLHEKOB [8] ¢ ueneto pacuera JOD
s QOKYCHPOBKH HIIYYCHHE B 0DNACTH, BRIPEIACMYIO
auadparMoif, MOMHO YNPOCTHTh ONTHHECKYHO CXEMY
pHCYHEa 4, HCKIOUMB K3 Hee amadparmy. IIpu ssico-
xoif apdexTusroCcTH paboTs Taxoro O3 kauecTso dia-
pEI M ee 3HepreTHHeckan IGPEKTHBHOCTD TONMBKO YIy4-
INATCA.

a) b) 8)

Puc. 5. Pacnpedenenue HHMERCUSHOCIIL 8 NAQCKOCIE
Pezucmpayui WIRenus Gapsi: a) - KouLecmso
npocuinmsigaemsix Aydei ne menee 10000; 6) - konuvecmeso
npocuumsisaessic yseil ne menee 100000; 8) - 6e3 703

B naubonee mpoCTOM BapHaHTEe ONTHYECKAL CXE-
ma (apsr MOkeT OBITH OCHOBAHA HA NApabOIMYECKOM
orpaxarene u JO3, dopuupyromem Tpebyemy:o auar-
pammy HampapneHocTH (PHC. 6). CroXHOCTB pacyera
JOD B onTHUECKHMX CXEMAX TAKOIO POJAA 3AKIOHACTCA B
GOTBIIOM KONMHYECTBE PASHOHANPABICHHEIX Iy4eH,
NPEXOIAIIMX B KOKIYIO TOYKY AM(PAKUMOHHOIO 3/1c-
MEHTA OT NPOTHKEHHOTO HCTOMHHKA K MapabomHIecko-
Io OTpaXATeNsd. B pesynsTarTe HCHOIb30BAHME TOTBKO
OZHOTO ONTHYECKOTO EMEHTa, MyCKal M ¢ IHPOKAME
(YHKIHOHANBHEIMHE BO3MOKHOCTSAMH, HE BCCTAA MO3BO-
aseT copMupoBaTh TPeOYEMYH) AHATPAMMY HAMpaB-
JEHHOCTH ¢ ZOCTATO4HOH 3()EKTHBHOCTRIO.

Puc. & IMpocmeiisuan onmuveckan cxema asmomobwibHold

gapu ¢ JO3:
1) ucmounux ceema; 2) napabonuuecxuii ompasxcamens; 3)
H03.

lTpoexmuposanue komnianapnsix
oceemumeneil
Pa3paGoTaHHbi# NOAXOA NO3BONAET CO3AABATH M
HCCTIC0BATh OPMIHHATBHBIE ONTHKO-CXEMATHYCCKHE
DEMCHHS, OCHOBAHHBIC HA MPUMCHEHHM BOJTHOBOZHBIX
A madpaxumoHHBIX CTpykTyp. K HOBOMY Kmaccy Hc-

CACAOBAHHBIX ONTHYECKHX YCTPOHCTB OTHOCATCH KOMII-
nanapybie 0cBeTHTENH, OCODEHHOCTEI0 KOMNIAHAPHEIX
CHCTEM ABIACTCA TO, MTO MmoaBOguMoe cOOKy (B TOpem)
HITYYEHHE 3ATEM pAcCIpeneiserca MO BRIXOAHOH MO-
BEPXHOCTH, CO3AaBas PABHOMEDHO cBeTAueccH (PpoH-
TameHOE HI00paxkeHHe, PaccMOTpHM HECKOObKO OI-
THYECKHX CXEM, PEaTHIYIOIHX HACK TAKOTO YCTPOMCT-
Ba.

Onrryeckas cxema |, m3oOpakenHas Ha Puc. 7,
MPEACTaBIAET CODO0H MIOCKONAPANIENBHYI0 TUIACTHHY.
Ha nepenneii (BepxHeit - Pic. 7) cTOpoHe I1aCTHHBI Ha-
XOZHTCA MPOIYCKAOIIMA JUPPAKIHOHHEIA MHKDOPENb-
ed), HA MPOTHBONONOKHOH (HIDKHEH) CTOPOHE HAXOMHT-
ca OTpacaroian NrpakuHOHHAA pewmerka. Ormriuec-
Kkas cxema pabotaer cnexyronmM obpasoM. Ksasuxon-
JIMMHpPOBAHHLIN CBETOBOW IMYYOK OT MCTOUHHKA CBETA
nagaer Ha Av(pakmHOHHYH pewerky. OTpameHHLIA
TOTOK MPEACTABNNET COOOH CYMEPMOIHIMIO HECKOBKHX
CBETOBBIX NMy4KOB, PACTPOCTPAHAOLIMXCA B Pa3IHHbIX
Hampasnenmax. [lapamerpel oTpamaromed  Tndpak-
UMOHHOH PeETKH BRIGAPAIOTC TAKMM 00pa3oM, HTOO!
CYWECTBOBAIH TONBKO JBA OTPAXEHHbIX myuka. [lep-
BRI MYy4OK PACHPOCTPAHACTCA BAO/bL IUIACTHHEL, BTO-
PO My4OK BEIXOIMT NEPNECHINKYIAPHO TUIACTHHE 4EPE3
IH(PAKIHOHHDBIH MUKPOPENbEd) HADYAY.

i

\ 3

Vd AL i

Puc. 7. Onmuneckan cxema 1 KOMRAGHAPHOIO OCEENUUMENR
1 - nedmowee uzyaenue; 2 - omparcaonuuil
Sugpaxyuonnsii murxpopensed; 3 - nponycrarouiusi
oudpaxyuonnsiil Muspopesed

Ontyyeckan cxema 2, m3o0paxenHas Ha Puc. 8,
TAKKC MpeACTaBnger Cco0oH  ILIOCKONMAPA/LIETbHYH)
nnactuey. Ha opmoii rpaHW mmockonapawiensHOH
MIACTHHAL, 00pameHHod K HabmoaaTemo, HAaHeceH
mu(paKkUMOHHBIN MHKpopeneed, cryxanmi ans dop-
MHPOBAHMA 3AIAHHOH JIMArPAMMB] HAMPABIeHHOCTH. Ha
NPOTHBONOIONKHON rPaHK MIIACTHHBI HAHECEH permbed C
TPEYTOABHLIM MPOQHIEM, OTPAXKAIOIIHM HITY4EHHE.

Ormrrudeckan cxema paboraer cheayommum o0b-
pasoM. KBa3HKOTHMHPOBAHHKIH CBCTOBOA NOTOK, (op-
MHPYEMbIH HCTOHMHHKOM CBETa, NAjAeT Ha peased) ¢ o1-
paxkaronu™M NOKPbITHeM. OTPaKCHHBIA CBET NMPOXOIHT
uepes AndpaKuHOHHBIR MHKpOpEIbed, HAHCCCHHEIA Ha
nepeaHeil CTOpPOHE MUIACTHHBEL, (OpMHUpYs Tpebyemy:o
JHATPAMMY HANPABEHHOCTH.

3

e L L P L . L. L PP

2
Puc. 8 Onmuneckan cxema 2 KOMRAGHAPHROZ0 océemumenn
I - 1uneiixa ceemoduodos; 2 - ompancaiowuii pesed; 3 -
nponycKk@omui ouppaxuuonnsii muKpopensed
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Omnyeckas cxema 3, m3oOpaxensas Ha Pac. 9,
NpeACTaBaseT COOOH COBMELICHHBIC MPH3MATHHECKHC
[IACTHHB C TIOKA3ATENEM TPEIOMIEHAA A, KOTOPHIE

pajensier muIooGpasHas MMEb, 3AN0/HEHHA MATCpHa-
JOM C MOKA3ATENEM MpeoMIeRns n, . Hipkeas vacrs

MNACTHHE! ABJAETCA OTPAKAIOMCH W HE BBITYCKACT Hi-
Ay4eHHE HApYXy, 4 HA BEPXHSH HACTH TUIACTHHBI Pac-
ONAraeTcs NPOIYCKAOWMH AH(PAKITHOMHBIH MHKPO-
pemsed), (opMEpyrOmui TPEOYEMYIO AMArpaMMy Han-

|
b i i T . T
1 3

Puc. 9. Onmuneckan cxema 3 KOMIIGHAPHOZO OCESMUMEA
1 - ompancawomee noxpsimne; 2 - nponycraowuit
Ougpparyuonnivii muKpopenbed; 3 - onmuueckas cpeda ¢
NOKa3ameneM NPENOMNENUA N ; 4 - ONMuLeckan cpeda ¢

noKaiamenem npenomMIeHuR l'lz

CooTHowcHAE MEXKAY NOKA3ATENIMH IpPEIOMIe-
HHA 0, W17, BHIOMpAETCA B ONTHYECKOH CXeMe 3 TAKHM

obpaszom, 4yToObl paBHOMEPHO PACHIPENCINTh CBETOBOH
NOTOK MO rTyOMHE MIACTHHEI NPH BROPAHHON IIHPHHE
oceermrens. 3710 obecreyHBaeT PaBHOMEDHOE pacTipe-
JENEHNE WHTCHCHBHOCTH HA (DPOHTANBHOH BBIXOAHOH
MOBEPXHOCTH 34 CHET OTPAMEHAS HYKHOH JONH H3Tyye-
HHA Ha IPAHHLE OBYX CPel.

Ecmi HeoOxopmMo (HANPHMED, C TOYKM 3PSHMA
AH3ANHA), IIACTHHBI OCBETHTCIEH MOIYT OMTH [LIABHO
M30rHYThI, MOBTOPAS (POPMY Ky30BA4 JETKOBOTO aBTOMO-
OMII9 WTH HETEPBEPA.

liemsio MoacaHposanna Ot swbop paborocmo-
cOOHBIX ONTHYECKHX CXeM (KpPOME TPEACTABNCHHBIX HA
Puc. 7- 9 paccMaTpHBamMCh M OAPYrue) M ONpEacncHUe
ONTHMATBHBEIX NAPAMETPOB HCCIETYEMOH ONTHHECKOH
cxembl. B KauecTBe KPHTEDHA KAYECTBA OCBETHTEIT HC-
NOML30BANTOCh TPeOOBAHHE PABHOMEPHOCTH paclpenc-
NIEHHA WHTEHCHBHOCTH BBIXOJHOTO CECTOBOTO IOTOKA.
Taxue TpeboBanma OPCTBABIAIOTCA, B YACTHOCTH, TDH
MPOEKTHPOBAHHMH 3ATHHX CHIHATBHKIX OTHEH NEIKOBRIX
asromoOHnell. HekoTopsle HHTEpeCHHIE PE3YTBTATEHI
MOJETHPOBAHHUA NPEACTaBIeHs HA Puc, 10 — 12.

Ha Puc. 10 mpencTaBneHBl PE3YJILTATHE MOZETH-
pOBaHMs CNEAYIOMEH MOZH(HKALMHA ONTHYSCKOH Cxe-
mul 1 (Prc. 7): BRIXOAHOH AR(PAKITHOHHBIH MHKPOpCIE-
e() 3 OTCYTCTBYET, BMECTO HEFO HA BXO/E HITYHCHHA B
IIACTHHY cTOoWT OOBMHAs OMHADHAX HPONYCKANMaA
JU(paKIEOHEAS PEMIETKA, KOTOpas (JopMMpyeT gBa
MyuK3, DAJAKOUHX 0K YTI0M HA OTPAYKAIOLIHMH MHKpO-
pembed) H HA BRIXOOHYHO IIIOCKOCTB, OTPAXAACh OT KO-
TOPOi M3/IYMCHHE NPOXOIMT IAbIIE BOOIE MIACTHHEL
[lapamerpsl MOETHpOBaHMA: (JOKYCHOE DaCcCTOAHHC
JNH3BI CBETOAMOAA - 5 MM, AMAMETD JIMH3B! CBETOJMOIA
- 5 M. AnuHA MIACTHEEL - 100 MM, TONHIMHA MIACTHHBI
- 3 MM, pacCTOMHHE MEKIY CBETOAMOAOM M TOPLOM
IIIACTHHBI - 5 MM; YHCI0 CBETOAHOJOB Ha CTOpOHE - 10
(1o 10 aKOJOB CBETAT C MPABOM M NEBOIl CTOPOH IUTAC-
THHBL), PACCTOAHHE MEXIY JAHOOAMH - 5 MM; MHKpO-
pensed) oTpaxkalomel peIeTKH PACCUHTLIBACTCA TAKHM
obpasoM, yToObl 95% maaromeR HA PElIeTKY 3HEPIHH
YXOIAID Aamsuie (B HYJCBOH mopagok audpaxumu), a
5% sHepruu LU0 Yepes BRIXOAHYH) IUIOCKOCTh HAPYIKY
(B MHHYC NCPBbIH NOPAAOK), YMCA0 TOMEK HA CTOPOHE
perncTparopa - 100; paccrosHHe A0 NEpBOro PErucI-
paropa (Puc. 10a) - 1 MM; paccTOSHHE 10 BTOPOrO pe-
racrparopa (Puc. 106) - 1 M; pacCTosHHE OO TpeTsEro
perrcrparopa (Puc. 10B) - 10 M; yron Ha BHeIIHWH
Kpaii permcrparopa P=10° wWHCIO NPOCYMTHLIBASMBIX
Ty4eii - He Menee 5000. Mcnoae3yemas B pacyerax mo-
JeNs CBETONHO/IA MPEAIIONIATAET, YT0 B nepBoi (hokank-
HOH IUIOCKOCTH MEHHCKOBOH JTHHABI (BBIXOMHOH JHH3bL
CBETOMONA) PACTIOIMKEHA CECTAINAACA KBAApAaTHAA
nnomaaka pasMepoM 1 MM na 1 mm, Ha Puc. 10a npen-
CTaBIEHO PACHPEACICHHE HHTEHCHBHOCTH HA paccTof-
Hue 1 MM OT BEIXOIHO# MIIOCKOCTH OCBETHTE/S, HA PHC.
106 - ma paccroanmm | »m; a wa Puc. 105 - Ha paccTos-
Hum 10 M. JIna ka4ecTBEHHOr0 MOACAKpoBaHAA paboTH
OCBETHTE/A Ha DOJBIIEM PACCTOAHME HEOOX0IMMO TpPO-
CUMTHIBATE MPOXOXKIEHUE CYMECTBEHHO DONBIIEr0 KO-
ayecTBa Jayuck, Ha Pmc. 10a xopomo smmmer MecTa
PACHOJIOKCHHA CBETOAMONOB, OOHAKO C YBEIHYEHHEM
paccrosuua (cm. Puc. 106 w 108) mone or ocseTwTens
BRINTAAAT KaK CECTALIAACA NPAMOYTOIbHAA ILIOMAIKA.
PaiHBiil yrox pacxomuMMOCTH HM3NyyeHWs NPHBOIMT K
H3MCHCHHIO COOTHOIMEHHA PA3MEPOB CTOPOH CBETAILE-
TOCH MPAMOYTO/ILHHKA C YBENHUEHWEM PacCTOAHMA Hab-
meopenud (cpasrute Puc. 10a, Puc. 106 u Puc. 108).

o FETET TS

|

| S

o)

Puc. 10. Pacnpedenenue WHMERCHEHOCME § IWI0CKOCIAX PeZUCmpain U IyueHiA KOMIIGHAPHOZ0 O0CEEMUmens,
npedcmagnentozo Ha Puc. 7: a) - na paccmosnun 1 mm; 6) - na paccmonnuu 1 »; 6) - Ra pacemonnuu 10 m
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Anamwz Puc. 10 moareepikgaer padorocmocob-
HOCTH: PACCMOTPEHHOM MOIHDHUKALNK ONTHYECKOR CXe-
mel 1 (Prc. 7) npu BRIOPAHHEIX NAPAMETPaxX MOAECIHPO-
BAHUS JAKE B OTCYTCTBHE BHIXOXHOTO AH(PAKLHOHHOTD
MHKpOpenbeda.

Ha Puc. 11 npeancrasieHb! pe3yabTATE MOAETHPO-
BAHM# ONTHYECKOH cxemsl 2 (Puc. 8) mpu crnegyrommx
napaMeTpax: GOKyCHOE PACCTOAHME JTHH3BI CBETOAHOAA
- 5 MM, THAMETP THH3BI CBETOAKOAA - 5 MM; PACCTOAHME
MEIKIY CBETOIMOZOM M TOPLOM NIACTHHE - 1 MM; “HC-
710 CBETOZMOAOB HA CTOpOHE - 15 (mo 15 mHoOoB ceeTAT
¢ MPaBOi H ICBOH CTOPOH NIACTHHEL), PACCTOAHHE MEXK-
Iy AMOFAMH - 5 MM; BEICOTA OTPAKAKONIETo pemseda -
0,5 MM; YHC/T0 MIEPHOOOR OTpaxarowero penseda - 100
(DJTHHA TIACTHHEI, COOTBETCTBEHHO, - 100 MM), TomIM-
HA TUTACTHHEL - 8 MM, 4HCTIO TOYEK Ha CTOPOHE PCIHCT-
paropa - 100; paccrosHme OO0 TEPEBOr0 PErMcIparopa

(Puc. 11a) - 1 MuM; pacCTOAHKE A0 BTOPOr0 PErHCTPATO-
pa (Puc. 116) - 1 M; paccTofRHe 40 TPCTHEFO PEFHCTPA-
Topa (Puc. 118) - 10 M; yrom Ha BECIUHWI Kpaii perucT-
patopa [5=10°; 4HCNO NPOCHUTLIBAEMBIX Tyyeit - He Me-
Hee 5000.

Ha Puc. lla mpencraeieHo pacnpedelieHHe HH-
TEHCHBHOCTH HA pAcCCTOAHHME 1 MM OT BBIXOAHOMH
IIOCKOCTH oceeTHTEN, Ha Puc, 116 - Ha paccToanmu 1
M, a Ha Puc, 11B - Wa paccroanun 10 M. AHazormixo
Puc. 10 ma Pumc, lla xopomo BHIHBI MeECTa
PacnonOKeHHs CBETOAMOAOB, OJHAKO C YBETHYECHHEM
paccroanus (cM. Puc. 116 1 11B) ocBeTHTEIb BBINIAAUT
KaK CBETAILAACA NPAMOYTONBHAA ILNOWAIKA.

Anamuz Puc. 11 noareepxaaer paborocnocob-
HOCTh OnTH4eckoH cxeMH 2 (Puc. 8) npu BuOpaHHBIX
IPOEKTHLIX MAPAMETPAX

a}

i)

Puc. 11. Pacnpedenenie unmencugrocmu ¢ RI0CKeCHULX PEZUCIPAIIIL UXTPIERIA KOMIIGRUPHOZO0 OCEEMUMETA,
npedcmaenennozo na Puc. 8: @) - ha paccmosnun 1 Mm; 6) - Ha paccmoniuu 1 M; ) - na paccmosnuu 10 m

.Ha Prc. 12 mpexcrasnens: pesyasTaTsl MOIETH-
pOBaHHA YOPOIICHHOTO BAPMAHTA OOTHYECKOH CXEMHI 3
(Puc. 9). BRIXOAHOH THPaKIHOHHBIH MHKpOpEnsed oT-
CYTCTBYET, B KAMECTBE CPeIBl C MOKARATEICM NPEIOMIIC-

HHA 1, HCTIOMB3YETCA BOSAYX - 1 1=1, B KAYECTBE CPeabl

C MOKA3ATEJIEM NMPENOMIICHHA 7., HCIQIB3YETCH IUICKCH-
raac - n,=1,5. Ilapamerpsr MonenMpoBanus: (okycHoe

PACCTOAHUE JIHH3EI CBCTOAMOAA ~ 3 MM; JHAMETP THH3HI
CBETOIHOJA = 5 MM; PACCTOAHHE MEHKIY CBETOAHOIOM H
KpaeM rpebeHKH - 5 MM; YHC/IO CBETOAHOZOB HA CTOPO-
He - 10 (o 10 1rOAOB CBETAT € mpaBoil H JIBOM CTOPOH
IIACTHHEL); PACCTOAHHE MEXIY OHOZAMH - 5 MM; TOI-

)

: a)
Puc. 12 Pacnpedenenue UHMERCUEHOCIIE 8 RIOCKOCHAX PLZUCPAUUI HATYNEHIA KOMILIAHAPROZ0 OCEEMIME R,
npedcmagnennozo na Puc. 9: a) - na paccmoanuu 1 mm; 6) - Ha paccmogiui 1 M; §) - Ha paccmoanuy 5 m

IHHA CI0A € MOKA3aTeneM mpenomiuenus n, £=0,4 MM,

AmiHa mIACTHALL - 100 MM, 4HCI0 TOYEK HA CTOPOHE
peructparopa - 101; paccTosHHe 10 MEPBOTO perucTpa-
Topa (Puc. 12a) - | My, paccTOAHHE 10 BTOPOTO PETHCT-
paropa (Puc. 126) - | M; paccTosHHE 10 TPETHETO pi-
ractpatopa (Puc. 12B) - 5 M; yT01 H3 BHELIMMA Kpai
perucTpaTopa [=30°%; UHCIO0 MPOCUHTBIBAEMBIX JYYEH -
fe menee 5000. Ha Puc. 12a npeacrasiaeno pacnpene-
JIEHHE MHTEHCHBHOCTH HA PACCTOAHHE | MM OT BRIXOA-
HOM ILUIOCKOCTH OCBeTHTes, Ha Puc. 120 - wa paccros-
w1 M, 2 Ha PuC. 128 - HA pacCTOAHMH 5 M.

f-')- .
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Amamus Puc. 12 mogreepxaaer paborocnocod-
HOCTB OnTHYeCKoH cxemul 3 (Puc. 9) M B YIPOMICHHOM
BapHanTe. B T0 ke BpEMA HCMOMR30BAHME MPH MOACIIH-
poBanuM GOJBLIETO YIIa HA BHEWHMA Kpall perucrpa-
topa (B=30° Bmecro 10° gma Puc. 10 m 11) cemae-
TEeNbCTBYET O 60MEE CHIBHOR PACXOAHMOCTH BBIXOAHO-
IO My'Ka CBETA, 2 oc1ab/ieHue BHIXOTHOTO HANY4YEHNHA B
LEHTPE BRIXOZHOrO Hy4Ka ocsetwrens (ocobenHo 3a-
MerrOe Ha Puc. 128) rosopaT 0 HEOOXOQMMOCTH AANbL-
Heffineil ONTHMH3AIMH NAPAMCTPOB ONTHYECKOH CXEMEL
3 s Gogee paBHOMEPHOTO pACTIPEACHEHHS H3/TYICHHA
OT CBETOAHOAOB N0 ITyOMAE KOMIUIAHAPHOTO OCBCTHTE-
a9

IpopenerHoe HCCEOBARKE MPOAEMOHCTPHPOBA-
70 paboTocnmocoSHOCT TPETOKEHHEIX ONTHYECKHUX
CXeM B MOCTY)KHIO OCHOBOM /14 CO3AHHA HECKOJIBKAX
06pasuoB KOMIIARAPHBIX oceerTurencH. Bribop onru-
MANBHOH M3 MCCIENOBAHHEIX ONTHYECKHAX CXEM MOMET
OBITH OCYIISCTBJICH IO APYTHM (HE ONTHYECKHM) KpHTES-
PHAM:. TEXHONOTHYHOCTh, ACUICBH3HA BRIMYCKA, MHHH-
MANBHbIE MACCOrabapuTHle XapakrepucTHKH H T.1. [o
COBOKYITHOCTH JOCTOHHCTB M PE3y/IbTATaM ONTHYECKHX
HCTWTaRKH Haubonee MepPCHeKTHBHOH MpeCcTaBIACTCA
ontHyecka cxema 1 (Puc.7).

Jaxnronenue

[TpoBeaeHHbBIE HCCNENOBAHHA MAKETHEIX 00PA3LIOB
OMHCAHHBLIX B HACTOAIEH CTaThe CBETOTEXHHYECKHX
YCTPOHCTB NOATBEPKAANOT NIEPCNEKTHBHOCTE HCTIONB30~
pagna JI0O3 B ceerorexHuxe. Ocofuiif BRMIPHIN B
MaccorabapuTHEIX ¥ (YHKIMORANEHEIX XapaKTEPHCTH-
Kax JOCTHraeTCA NPA COBMECTHOM HCIIOTB30BAHHM BOJ-
HOBOJHLIX, JAQPAKIMOBHBIX H APYTHX CTPYKTYP COBpe-
MEHHOH ONTHKH TAK, KaK 3TO NMPOMCXOAMT MPH MPOEK-
THPOBAHMH KOMIIIAHAPHAIX OCBETHTEIEH.
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Design of DOE-based lighting devices

L.L. Doskolovich, N.L.Kazanskiy, S.I. Kharitonov
Image Processing Systems Institute of RAS

Abstract

The design of lighting devices has always played a significant role in the life of mankind, starting
from the location of candles in a hall and up to the design of modern car headlights with a variable
radiation pattern that adapts to the environment conditions and the speed of the car. In this work we
will leave aside the methods of creating light sources, but rather dwell in more detail on the possi-
bilities of using diffractive optics in the optical paths of lighting devices.

Citation: Doskolovich LL, Kazanskiy NL, Kharitonov SI. Design of DOE-based lighting de-
vices. Computer Optics 1998; 18: 91-96.
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