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KiroueBsie croBa: 1mdpoBas 00padOTKa CHTHAJIOB, JIa3epHBIN
THUPOCKOTI, ONITHYECKHE 3epKalia.

1. BeedeHue

B nacrosmee Bpems mazepusiii rupockot (JII') sBisercs oqaum
13 Hanbolee pacpoCTPAHCHHBIX JATYMKOB YIIIOBOW OPHEHTAIMU H
o0najaer, MO CPaBHEHUIO C APYTUMH THUIIAMH THPOCKOIOB, PSIOM
JNOCTOMHCTB. K JOCTOMHCTBAM CleyeT OTHECTH TMPEkKAE BCETO
OTCYTCTBHE BPAIAIOIIET0 POTOPA, MOANIMITHUKOB MM IPYTUX MeXa-
HUYECKH JIBHXKYIIMXCS YacTei, paboTa KOTOPBIX CBs3aHa ¢ HaJIWYH-
eM TpeHus. B pesynbrare 3TOro HaleKHOCTh TAKHX THPOCKOIOB
JOJDKHA OBITh BBINIC, YeM OOBIYHBIX THMPOCKONOB Ha MIAPHKOIOI-
NIMITHUKaX. Takke OTCYTCTBHE TPEHHS CHHMAET Psii mpolieM, ¢
KOTOPBIMH MTPUXOIUTCS CTATKUBATHCS MPU CO3aHUN BHICOKOTOYHBIX
THUPOCKOTIOB.

Hapsny ¢ mocronHCTBaMU HEOOXOIUMO yKa3aTh U P UX He-
JIOCTATKOB U CIEIU(PUICCKUX MPOOJIEM, ¢ KOTOPHIMH IPUXOIUTCS
CTOJIKHYTBCSI TIPH pa3paboTKe TaKUX THPOCKOIIOB.

Haubonee crnoxxHasi U3 HUX CBsi3aHa C TaK Ha3bIBAeMbIM S ek-
TOM OJIOKHPOBKH WIIH «3aXBaTa» Jy4ed, paclpoCTPAHSIONIUXCS B
paboueM KOHType THPOCKOIIA B MPOTUBOIOJIOXHBIX HAIPABICHUSIX.
«3axBaT» ny4eil 00yCIOBICH pACCEUBAHHEM U3TYyUCHHS O KOJbIIe-
BOMY TPaKkTy W SIBISIETCS CIIEJACTBUEM B3aWMHOT'O MPOHUKHOBECHHS
SHEPTUU Jy4a OJHOTO HANpAaBICHHS B JIyd JIPyroro HarpaplieHus. B
pe3yJbTaTe 3TOro SBJICHUS MTPH MAIBIX CKOPOCTSX BpalleHus (MeHee
20-100 /) 49acTOTBI CBETOBBIX KBAaHTOB OOOMX IIy4eil T'HMpOCKOIIa
OKa3bIBAIOTCS OJWHAKOBHIMH, a Pa3HOCTHAsh 4YacTOTa HAa BBIXOJIE
THPOCKOIIa — PaBHO# HYJTIO [2].

B cBsi3u ¢ Tem, 4TO «3axBary» JIy4el, pacIpOCTPAHSIOIIUXCS B
KOJIBIICBOM JIa3epe B MPOTHBOIIOJIOKHBIX HAMPABICHUSAX, CBS3aH C UX
00OpaTHBIM pacCcessHUEM, YMCEHBIIICHHUE 30HBI «3aXBaTay» CBOJUTCS,
MPEXJE BCErO, K YMEHBIICHUIO 3TOTO PACCESHUS. YUUTHIBAs, YTO
paccesiHie TMPOWCXOIUT MO TPAKTy JBIDKEHUS Jy4eH, a TakkKe Ha
3epKajiaX, 00ECTeUMBAONINX PACIPOCTPAHEHUE JIydel MO KOIbILY,
Heobxomumo [2]:
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— JIOBECTH JO0 MUHMMYyMa paccessHHE Ha 3epKajax;
— BAaKyyMHpOBaTh, 1€ 3TO BO3MOKHO, TPAKT, IO KOTO-
POMY pacIpOCTpaHAIOTCS JIyUH;
— CBECTH K MMHHMYM BJIMSHHE IUIa3Mbl aKTUBHOTO Be-
LIECTBA YYBCTBUTEJIBHOTO 3JIEMEHTA THPOCKOIA.
Takum 00pa3oM, BUAHO, YTO THIATEIFHO MPOAYMAaHHBIM 10100~
POM COCTAaBHBIX 3JIEMEHTOB JIA3€pPHOTO THPOCKOINA 30HA «3aXBaTa»
MOKET OBbITh 3HAUUTEIbHO CyxkeHa. ClemoBaTelbHO, OJHUM W3
KputepueB co3nanus JII' ¢ ymydIleHHBIMH XapaKTepUCTUKAMHU
SIBIIIETCS. TIPUMEHEHHe B KOHCTpYKIUH JII' BBICOKOKaueCTBEHHBIX
onTHyYecKux 3epkai. [loaTroMy Ha 3Tane cOOPKU ONTHYECKUX TeHEepa-
TOPOB HEOOXOJMMO MPOBOJUTH OLIEHKY KAadyecTBa ONTHYECKUX 3ep-
Kall.

2. AKmyanbHOCMb NMPO80OUMbIX uccriedosaHull

BusyanbHas oleHKa KauecTBa 3epKajl SBISETCS JIOCTATOYHO
TPYAOEMKHM IPOIECCOM, & TOYHOCTh JJAHHOTO HCCIIEIOBAHUS JOCTa-
TOYHO HM3Kas. ClenoBaTesIbHO, JUIS MOBBILIEHHUS Ka4eCTBA OLECHKH
3epKajJ JOJDKHO OBITh pPa3padOTaHO CIeluaibHOe 000pyIOBaHUE
(aBTOMATH3UPOBAaHHOE paboyee MECTO), IPOTPaMMHOE O0eCIIeUeHIe
Uit 00paboTKM MU(POBEIX M300pAKEHUM, a TakKe METOAHUKA TPo-
BEPKH 3€pKal [0 yCTaHOBKM B KOHCTpykuuio JII'. OcHOBHBIMHU
TpeOOBaHUSAMH K TAKOW METOJAWKE SIBISIOTCS YA0OCTBO, MPOCTOTA U
3G PEKTHBHOCTh, a TaK)Ke MUHHMAIbHbIE BPEMEHHBIC 3aTpaThl Ha
MIPOBEPKY 3epKaa.

3. MemoOduka oyeHKu Ka4ecmea onmu4ecKux 3epKaJl ¢
ucnonb3o0eaHuemM yugpoesol obpabomku

3.1. OCHOBHABIE TUIIBI JED®EKTOB OIITUYECKHUX 3EPKAJI
OmHOl W3 XapaKTEPUCTHUK ONTHYECKOTO 3epKajia, MMEIOIIeH
MIEPBOCTEIICHHOE 3HAYCHHE, SBIsETCS ero nedexktHocTh. K ocHOB-
HBIM TUTIAM JAe(PEKTOB MOKHO OTHECTH CIICIYIOIINE: IIIEPOXOBATOCTH
MOJJIOKKH U CJIOEB, TIOCTOPOHHKE YaCTHUIIbI, 3epHa MOKPHITUS [5].
Hawnbonee pacnpocTpaHeHHBIM J1e()eKTOM TOKPBITHS SIBISETCS
Touka. Toukol HaspIBaeTca Ne(eKT, M300paKAIMUICT B ONTHYE-
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CKOM MHKPOCKOIIE B YCIOBHSX OCBCILEHMS, IPEAYCMOTPEHHBIX
TEXHUYECKON OKyYMEHTaluel, B BHAEC O0Opa3oBaHHS OKPYIJIOi
(opMbl (OTHOILIEHHE MaKCUMAIBFHOTO pa3Mepa K MUHUMAaJIbHOMY He
Oonee 2). du3nyeckd TOUYKA MOKET HMETh CAMYIO Pa3HYIO MIPUPOY.
Hanpumep, 370 MOXeT OBbITH BCKPBITBIM IIy3bIph Ha HOBEPXHOCTH
MOJUIOKKH, Ie(eKT pOCTa, IMOCTOPOHHSSA YacTHIA, OCEBIIAs Ha
MOJJIOKKY MM TOKPBITHE W3 aTMocdepHoro aspozoiisi. OCHOBHOIA
Mepoit 60pBOBI ¢ TOUeUHBIMH NeheKTaMu SBIISICTCS OophOa C 3aImbl-
JICHHOCTBIO: CO3/JaHHE YHMCTHIX MIOMELICHUH; OALYB 00eCIbUICHHBIM
BO3/IyXOM; COKpalleHUEe BpeMEHHU MpeObIBaHUS 3epKal BHE BaKyyM-
HOTO 00beMa U T.I1.

BropeiM 1 mocnenHuM AOMYCTUMBIM Ae(EKTOM HMOKPBITHUS SIB-
nsiercss napanuHa. DakTHUECKW LapanuHa IpeicTaBiIseT coOoi
neeKT MOAT0KKH, 8 He TIOKPBITHSL.

[IpakTHyeckd B MOJIE 3pEHUSA MOXKET MomacTb 1-2 HapamnuHbL
[lo yepTexy MOKpPHITHE JOKHO UMETh ONTUYECKYIO YHCTOTY, COOT-
BeTcTBytoy1O II Kilaccy, mo3ToMy cymmapHasi IJIMHA BCEX LapalvH
HE JIOJDKHA MPEBBIIIATH JBYX CBETOBBIX IHAMETPOB.

3.2. AHAJIN3 CYIJECTBYIOLJEM METONQUKU OLEHKH
KAYECTBA OINTHYECKHUX 3EPKAJI

BusyanpHas omeHKa pa3mepa U TOJIOKEHUS JOIMyCTUMBIX Jie-
(EeKTOB TIPOBOAMTCS WCCIIENOBATENEM C TIOMOIIBI0 MHUKPOCKOMA U
JIA3epHOTO OCBETHUTENIA, JIyd OT KOTOPOTO HAIpaBisieTcsl Ha Ucclie-
nyeMoe 3epkaio. st 3Toro Kk OOBEKTHBY MHKPOCKOIA KPETHTCS
MEpHasl CeTKa C U3BECTHOM IUIOIIAJbI0 SYEHKU. B CBSA3M ¢ Tem, 4To
MEpHasi CeTKa MMEET ONpeAeNeHHYI0 HIMPUHY, MUCCIIEA0BATENbh MO-
JKET MPOCTO HE 3aMETUThH Hanboiee Menknue Ae(PeKTHI.

IIpu omnpeneneHHOM MOJOXKEHUH 3€pKajia K HAIpaBIEHHUIO CBeE-
TOBOT'O ITy4Ka, MCXOOAUICTO0 OT OCBCTUTECIIA, HECKOTOPBIC LapaliuHbI
IIPOSABIIAOTCA JIM0O0 CTAHOBATCS HE3aMETHBIMH. HO3TOMy JJIs1 BBISIB-
JICHUS TaKUX LlapanyH, MPOU3BOJUTCS HECKOJIBKO TTOBOPOTOB 3€pKa-
J1a IPY HEM3MEHHOM II0JIOKEHUU OCBETHUTENSI U MUKpOcKoma. Takum
o0pa3oM, WCCIIeJOBaTElh HAXOIUT OINTUMAIBHOE PaCIHOJIOXKEHHE
3epKaja MO OTHOLIEHHIO K CBETOBOMY IyUKy AJs HOCIEeRyroIIen
YCTaHOBKH B ONTHYECKOM pe3oHaTope JII.

Takum 00pa3om, K HETOCTaTKaM JAHHOW METOIHUKH MOXKHO OT-
HECTH:

XI BCEPOCCUICKA S [IIKOJIA-KOH®EPEHIM MOJIOJIBIX YUEHBIX
“VITIPABJIEHME BOJIBIIMMU CUCTEMAMIN”



850

— dYenoBedYecKuil paktop mpu oOHaApyKeHHU Ae(PEeKTOB;

— HWCIIOJIb30BaHUE JOTIONIHUTENEHOTO 000pyAOBaHuUs, TpeOyro-
IET0 KOHTPOJIS TOYHOCTH MPU U3TOTOBJICHUH U YCTaHOBKE;

— OobIIast TPyI0EMKOCTb;

— HEBO3MOKHOCTb COXPAaHEHHSI OTyYSHHBIX JaHHBIX.

3.3. OLJEHKA BO3MOXXHOCTH IIPUMEHEHUA
AJITOPUTMOB L[UDPOBOU OBPAFOTKH A
OIIPEJIEJIEHNUA KAYECTBA OIITHYECKHUX 3EPKAJI

B pamkax paboThl MPUMEHEHUE AJTOPUTMOB IHM(POBOH 00pa-
OOTKM paccMaTpHBaeTCs KaK MHCTPYMEHT JJIsl KOHTPOJIL M Ompesie-
JICHUS KauecTBa ONTUYECKUX 3epkan pe3oHatopa JII'. JleiicTBUTEND-
HO, uudpoBas 00pabOTKAa IMO3BOJICT YJIy4llaTh H300paKSHHUS,
MOBBIIIATh MX PE3KOCTh W UCKaTh (PparMeHThl Ha W300paKCHUH,
UCTIONB3YS crenuaibHele GuibTpel. Ee mpumeHeHwe B KadecTBe
WHCTPYMEHTA JJIsl KOHTPOIIsl onTrdeckux 3epkai JII' momoskeT Gomee
TOYHO OIIEHUTH KayeCTBO 3€pKall, a TaK K& pa3Mep U MOJOKEHHUE
neEeKTOB.

[udposoe nzobpakeHue mpeacTaBsier coboit Gpyukmmio f(X,y),
rae X, y — MpOCTPaHCTBEHHBIC KOOP/MHATHI, a f Ha3pIBaeTCsT MHTECH-
CHBHOCTBIO N300pakeHHMs B TOUKE ¢ KoopanHatamu X u Y. Ludposas
o0paboTka M300pakeHUi TpeAcTaBiseT coboir 006paboTky mudpo-
BBIX M300paKEHHUI C TIOMOIIBIO KOMIBIOTEPOB. OTMETUM, HIHU(PPOBOE
n300pakeHne MpecTaBisieT co00i JABYMEPHBIH MacCHB, DJIEMEHTHI
3TOr0 MaccHBa MPUHATO HA3bIBATh BJIEMEHTAMH M300Pa)KCHUS HIIH
nukcenamu [3].

Ha mepBom 3Tame  BO3HHKaeT HEOOXOIWMOCTH MPOBEIACHUS
CerMEHTAllMH M300paXeHUsl, TO €CTh BBLACICHUS (PparMeHToB H30-
Opaxxenus (aedexros). JledexTsl Ha 3epKanax BO3MOKHO YBHIETbH
MOJT BO3/ICHCTBHEM JIa3€pHOTO OCBETHUTEINS, MPU STOM OHU HUMEIOT
I[BET, OTIIMYHBIA OT OCTAILHOTO H300paKeHUSI.

LIBeToBas cermMeHTalys, B CBOIO OUepeb, 3aKII0UaETCs B BblJIe-
JICHUH Ha M300paKeHUH OOBEKTOB, I[BET KOTOPHIX JIGKHT B OIpEie-
JICHHOM JHWala3oHe, YTO MO3BOJSET BBIJCIHTH CYIIECTBYIOLINE
nedextsl [6]. [Tpu 5TOM BO3MOXKHO BBIACIHTH Ae()EKTHI, HEJOCTYII-
HBIC YEJIOBEUECKOMY TIJla3y, YTO IO3BOJIIECT MOJYy4YUTHb HamOojee
TOYHOE TPEJICTAaBICHHE O KAaYEeCTBE 3epKaa.
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Jnst pacdeta miomaau aeGeKToB He0OX0AMMO BOCIIONB30BAThCS
(hyHKITMEH, KOTOpast MO3BOJISIET BBIIENUTH CBSA3HBIE O0JIACTH Ha H300-
paxkeHuH (0OBEKTHI), a 3aTEM ITOCUMTATh IUIOIIAb 3TUX objacTeil. B
3TOM CJIydYae UCKITI0YAETCs] BO3MOKHOCTh «IIePEKPhIBAHUS Haubolee
MEJIKHX Je)eKTOB MEPHOI CETKOW M UX TUIOMAh TAKIKE MOKET OBIThH
BBIYUCIICHA.

Takum 00pazoMm, K JOCTOMHCTBAM NAaHHOM METOAUKHA MOKHO
OTHECTH:

— OTCYTCTBHE 4eNOBe4YecKoro (aktopa mpu oOHAPYKEHUU

ne(heKToB;
— OTCYTCTBHUE JOIMOJHHUTEILHOTO 000PYIOBaHUsI, TPEOYIOIIEro
KOHTPOJISI TOYHOCTH NIPU U3TOTOBJICHUH U YCTAHOBKE (MEpHAas
CeTKa, pa3iINuHbIe KPen&KHbIC JIEMEHTHI);

— YMEHBIIIECHUE BPEMEHHBIX 3aTpar;

— THOBBIIICHHUE TOYHOCTH NPU BBIYMCICHHUU IUIOIAIN ,ue(beK
TOB;

— BO3MOXHOCTb COXPaHCHHS MOJYYCHHBIX JTAHHBIX.

3.4. PABPABOTKA AJIFOPUTMA IJU®POBOM OBPABOTKH
LVIA OIIPEAEJIEANA KAYECTBA OIITUIECKHUX 3EPKAJI

s ompeneneHus KayecTBa ONTHYECKUX 3€pKall HEOOXOAMMO
paspaborars I10, KOTOpOE TO3BOJSET BBIACIUTH CYIIECTBYIOIIHE
nedeKTbl Ha H300paKEHNH U PaCCUYUTATh UX XapaKTEPUCTHKH.

Ucnons3zoBanme naTepdeiica Ethernet mo3Bonser BkitounTh 1P-
BUICOKaMepy B JIFOOYIO JIOKAINBbHYIO CETh MPEANPHUATHS WK OpraHu3a-
LM, B TOMAIIHIOKO ceTh K cetu UuTtepuer. IIpu stom, ans HyX1 Bu-
JIeOHAOTIOICHHUSI MOKHO UCTIOJIB30BaTh JIOOBIE CYNIECTBYIOIIUE CETH
TCP/IP Ethernet, uTo mo3Bonser yHu(pUINpoBaTh ceTeByIo mH(ppac-
TPYKTYpY M U30€KaTh 3aTpaT Ha MPOKIAIKy OTACIBHBIX KabeneH s
BUZCOKaMep.

Nzobpaxenne, momyueHHoe ¢ [P-Bumeokamepbl — I[BETHOE
RGB wu3o0OpaxkeHue, KOTOpOe TMPEACTAaBIICT CcOOOM MaccuB
(M x N x3) [6]. [TepBbIM mI1arom siBIsieTCS MEPEXO] K MOITYTOHOBO-

My m3o0pakenmio. [lox BO3meHCTBHEM JIa3epHOTO OCBETHUTENIS JIe-
(heKTHI Ha 3epKaJie «BBIACICHBD KPACHBIM I[BETOM, TIOATOMY ITEPEXOT
OCYUIECTBIISICTCS. ITyTEM BBIIEJICHUSI KPACHOM I[BETOBOM COCTaBIIAIO-
el n300pakKeHusI.
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Hanee HEoOXOAMMO BBITOIHUTH MEPEXOA K OWHAPHOMY H30-
OpakeHHIO, BBIJICIUTh U OLCHUTH CYIIECTBYIOIINE NeeKThl. Tak KaKk
nedeKThl JODKHBI OBITh BBIYMCICHBI JOCTATOYHO TOYHO, IOPOT
SIPKOCTH BbIOEpeM ONM3KUM K MakcuManbHoMy — 0.95. 3HadeHuns
MAaTpHIIBI, KOTOPbIE MEHBIIIE 3aJJAHHOTO IOPOTa, CTAHOBATCS JIOTHYC-
CKUMH HYJISIMU.

[Tocne mepexona Kk OMHAPHOMY HM300pa)KEHHIO, HA HEM MOKHO
BBIJICJIUTh CYIIECTBYIOIUE OOBEKTHl. [lukcenmsl co 3HaueHWeM |
OTHOCATCSI K 00BEKTaM, a C HyJEeBbIM 3HaueHHeM — K ¢ony [1].
Oco00 KpyImHbIE OOBEKTHI MPEICTABJISIOT COOOW BOCHMUCBSI3HBIC
obnmactu eauHMI, cM. puc. 1. IMEHHO OHM M TPEACTABISIOT Hau-
OOJBIINI UHTEPEC TPU KOHTPOJIE KauecTBa ONTHUYECKUX 3epkan. [Ipu
HEOOXOJMMOCTH BBIICICHUS HauOoyiee MEIKUX AC(PEKTOB Ha H30-
Opa)KCHUH, KPUTEPUI CBI3HOCTH MOKHO YMCHBIIUTb.

o O O O O O o o
o O O O|—w = =[O
o O O O|—- = —~0O
Ofl— — =10 © © O
Of— = =0 © © O
o O O O O Oo|—-0o
o O O O O|—= —~(O
o O O O O|—~ —~Oo

Puc. 1. Maccus, npedcmasgnarowuii codoti bunapnoe uzoopasicerue
€ 8bl0ENICHHBIMU HA HeM 00beKmamu

Hanee GpopMupyercsi MACCHB CTPYKTYP, B KOTOPOM COACPHKHUTCS
uHpOpMaLUs 0 CyHIeCTBYIOIMX Aedekrax (n300pakeHrne, MecTono-
JIO)KCHHE B CHCTEME KOOPIWHAT, TUIOMIAIb, IIEHTP MacC OOBEKTA).

JanHast uapopmariyst HeoOXOAMMa JIJISl BBIYUCICHHUS MCKOMBIX
XapaKTEPUCTUK ONITUYCCKUX 3CPKAaIL.

OCHOBHOH XapaKTepUCTHKOW, HEOOXOAUMOM ISl OICHKU Kade-
CTBa OITHYECKOTO 3€pKaia, SBISETCS OTHOCHUTENbHAs IUIONIAlb
neEeKTOB:
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. Sdef
(1) Relative Square _Defects = S

rae Sy — miomans aedexToB 3epkana,

S — momank Bcero n300pakeHusl.

Crenyromieif XapakTepUCTHKON SABISIETCS CyMMapHas SpPKOCTh
M300paKCHUS:

S YAG )

(2) All _Brightness=——~———,
Exposure - Gain

rae A(i, j) — MaccuB IaHHBIX, MPEACTABISIONIHNA cCOOOH MOITy-
TOHOBOE M300pakeHne B opmate uintlo6,

Exposure — Bpemsi SKCIIO3UITNH,

Gain — ycuenue.

Jlist olleHKM 3HAYEHHS pacCeUBaHMs Ha 3epKajiax HeoOXO0JIUMO
BBIYHCIIHUTH MTOJTHOE WHTETPAIILHOE PacCENBaHUE!

> AG )
(3) TIS= — :
Exposure - Gain - IdealScatterer

rae ldealScatterer — umeansHOE paccenBaHue.
Takyto e XapaKTepUCTHKY HEOOXOIUMO BBIYMCIUTD M JUIS HH-
BEPTUPOBAHHOTO N300paxenus (3.4).

>3 B (i, )
i

- Exposure - Gain - IdealScatterer '

(4)

rae B, (i, J) — MaccuB JaHHBIX, OPEACTABISIOMINI cO00i mo-
JYTOHOBOE MHBEPTUPOBaHHOE H300paskeHHe B popmate uintl6.
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4. [lMpoepammHoe ob6ecneyeHue Osisi uccredoeaHusl
onmu4ecKux 3epKasl

HanGonee ynoOHEIM HHCTPYMEHTOM JITs1 IPUMEHEHUSI aJITOPUTMOB
g poBoi 00paboTKH sABIIETCS cucTeMa Matlab, Tak kak OHa BKITIOYaeT
B ce0sl pacIIMpPEeHHs B BHJIE HAOOPOB CHEINATU3UPOBAHHBIX ITPOTPaMM
(toolbox) . st i poBoit 00pabOTKH CHTHAIOB HCTIONB3YETCS TTAKET
Signal Processing Toolbox (SPT), a ans nudposoit 06paboTku 13060-
paxkenus ucrnonb3yercs maketr Image Processing Toolbox (IPT). [lns
cozmanus ymobOHoro uHTepdetica monp3oBareias B cucteme Matlab
ucnonb3yetcs cpena Graphical User Interface (GUI).

PazpaboranHoe nmporpaMMHOe oOecriedeHIe 00eCTIeunBaeT MIPHEM
mobpakenus ¢ [P—BumeokaMmeps, KoTopas depe3 TEICBU3MOHHBIN
amantep TV-A moakimogaercs: K MEKPOCKOITY, €ro 00paboTKy, a Takke
BBIBOJ] MH(pOpMAIK 00 UMEIOIMXCs medeKTax Il BCEro 3epKala,
TaKWX KaK OTHOCHTEJbHAS IJIOMAAb, CYMMapHast APKOCTh W TIOJTHOE
WHTETPAIbHOE PacCenBaHNE.

Kpome atoro, obecriedeno coxpaneHre nHPopMaum o aedext-
ax 3epkaia B Qaiin. /laHHbIe cOXpaHeHbI He TOJIBKO IS BCErO H300paxke-
HUS, HO U JJIS1 YaCTH 3€pPKaJla, BXOJSIIYIO B OKPYKHOCTD C PaANyCOM
240 nuKceneu ot MEeHTpa, a TaKXkKe A IEHTPaTbLHON YacTH 3epKala,
BXOJIAIIYIO B OKPY’KHOCTb ¢ paanycoM 90 mukcenei ot nieHtpa. Bce
neeKTbl OTCOPTUPOBAHBI B 3aBUCHMOCTH OT MX YJAJCHHOCTH OT
LeHTpa n300pakeHus (0T ONU3KHX K TATEHUM).

Takxe obecriedeHa BO3MOXKHOCTh COXPaHEHHS W300pakKeHHS,
nony4yeHHoro ¢ IP—Buaeokamepsl U 3arpy3ka paHee COXpPaHEHHOTO
M300pakeHns, B Cllydae HEOOXOIUMOCTH MPOBEACHUS €0 MOBTOP-
HO 00paboTKH.

5. 3aknroyeHue

B pesynbrare paboTel ObIIO pa3paboTaHO MpOrpaMMHOE oOec-
HeYeHne, KOTOpoe 00eCIIeUrBacT:
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- BO3MOXXHOCTH IIPOCMOTpa «peajbHOTO» (0e3 Kakoii-
00 00PabOTKH) U300pAKEHUS C IP-BuncOKaMeprl,
JUTS OTICHKH TIOJIOKCHUS 3epKaIa;

- 00paboTKy uW300pakeHWs, monaydeHHoro c¢ IP-
BUJICOKaMephl B TEKYIHI MOMEHT BPEMCHH;

- coxpadeHue ¢GoTtorpadguii ONTHYESCKUX 3epKai I UX
noclieayronie 00padboTky;

- 00paboTKy paHee COXPaHEHHBIX M300PaKEHUH ONTHYE-
CKHUX 3epKal;

— COXpaHCHHE Pe3yJIbTaTOB 00PaOOTKH.

PazpaboranHoe mporpamMMHOe oOecredeHne W COOTBETCTBYIO-
mas opraHus3anus pabodyero Mecra UcciaeaoBaTeNs MO3BOJISIET aBTO-
MaTH3HPOBaTh IPOIECC OIEHKH KadecTBa ONTHYECKUX 3epKal H
NPaKTHYECKH HCKIIOYUTh BIMSIHUE 4YeJOBEUecKoro (akropa Ha
NpOBOIMMEIE HccienoBaHus. Kpome TOro, B 3HaYMTENBHOH Mepe
yYMEHBIIIAeTCS BpEMsi, 3aTpauMBaeMO€ Ha TMPOBEPKY. A TOYHOCTb
OLICHKH YBEITMUUBACTCS.

Takum oOpa3zom, mpuMeHeHHe UPPOBONH 00paOdOTKU SIBIAETCS
ONTHUMAJIbHBIM MHCTPYMEHTOM JIJIsl TIOBBILIICHHUSI KayecTBa Ipolecca
OLICHKU ONTHYECKMX 3epKajl pe3oHaropa JII'.
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The algorithms of the signal digital processing to
automate process of merit rating of optical mirrors.
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Abstract: This article describes the estimation of possible using the
algorithms of signal digital processing to automate of quality re-
search process of optical mirrors a ring resonator of a laser gyro by
using IP-camera. It is shown that software developed on the bases of
the digital processing algorithm allows significantly to reduce time
spent on checking the mirrors, reduce the complexity to fulfill proce-
dure by a researcher and improve the accuracy of quality optical
mirrors estimation.

Keywords: digital signal processing, laser gyro, optical mirror.
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