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A. I". XX0aHoe — MarucTpaHT kadeapbl MEANLIMHCKON PaanOo3NeKTPOHMUKM
b. C. l'ypesuy (O-p TexH. HayK, Npod.) — HAYYHbIN PYKOBOAMUTENb

MPUHLUUNBI AUCKPETU3ALIUK I/II}OBPA)KEHMI?I
AnsA KONUWYECTBEHHOU OLEHK OB bEMA UHOOPMALIUW,
NEPEAABAEMOW ONTUYECKOWN CUCTEMOU

PaccmoTpeHne HGOPMAaLMOHHBIX MPOLLECCOB, NPOUCXOAALLMX NpK paboTe C pasnnyHbIMK ONTUYECKU-
MK npubopamu, Npu HOPMUPOBaHUN U30BpaxeHnit, B poTorpadum, crnekTpanbHOM aHanuae, ronorpagum,
OKa3bIBatOTC HEOOXOAUMBIM LOMOMHEHUEM K aHanW3y ONTUYECKMX NPOLECCOB, 0COBEHHO YuYMTbIBaS, YTO 3T
NPOLECChI, BO MHOMMX CIly4asx SBASIOTCA COCTABHON YaCTbi HOBbIX MH(POPMALMOHHBIX TeXHONOMNA. K TeXHO-
noruam, onpegenstowLmM oBLLMIA TEXHUYECKUA NPOrpece, OTHOCATCS peructpauuns, xpaHeHue u obpabotka
WHOpPMaLMM ONTUYECKUMM MeToZamK. BoamMOXHOCTb napannenbHon o6paboTkn 60nbLUMX MacCUBOB WH-
chopmauuu 1 rornorpacuyeckon 3anucu ee B 06beMe perncTpupyoLmx cpes no3sonseT paccMaTpusaTth on-
TYeckne metogbl 06paboTkM Kak anbTepHATVBY SMEKTPOHHBIM METOAAM.

A3 ckazaHHOrO credyet, YTO BaxHYH0 pOIib UrpaeT BO3MOXHOCTb KONMYECTBEHHOMN OLeHKU obpabartbl-
BaeMoi ¥ nepeaaBaeMon MHGopMaLmMn B ONTUYeckux cuctemax. CriefoBaTenbHO, MOXHO 3aKounUTb, YTO
ntobble NonbITKM hopMan13oBaTh NPOLECC NPOXOXKAEHNS MHADOPMALMM Yepe3 ONTUYECKYID CUCTEMY SBNAKOT-
CS LIAroM K KONMWYECTBEHHOM OLiEHKe CMOCOBHOCTK cucTeM nepefasath U obpabaTtbiBaTb WHGOPMALMIO 1
MO3BONSIOT ONTUMU3MPOBATL UX WHC(POPMALMOHHbIE XapakTepucTukn. OgHUM 13 cnocoboB ¢opManu3oBaTh
9TOT NPOLECC ABMAETCS UCMONb30BaHNE KOHLIENLMM ONTUYECKUX CTENeHen cBobopb!.

YCTaHOoBNeHMe CBA3M MEXAy KONMMYECTBOM ONTUYECKUX CTeneHen cBoboabl pasnuyHbIX TUMOB 1 0Bbe-
MOM MHOpMaLyK, KOTOPYKD CUCTEMa B COCTOSIHUM nepepaboTtaTth, NO3BOMUT AaTb KOHKPETHblE pekoMeHAa-
Ljn MO ONTUMM3ALMM ONTUYECKOM CUCTEMBI, M 3TO AeNaeT LaHHYI0 3aavy BECbMa aKTyarbHON.

B paboTe paccmMoTpeHa KoHLenumus onTuiecknx creneHen ceoboabl, CBS3b cTeneHen ceoboabl pasnmny-
HOro TWNa ¢ HU3NYECKAMN N (DU3MKO-TEXHNYECKUMM XapaKTepUCTUKamMu cucteMbl. Ha 6ase npoBeaeHHoOro
aHanusa nuTepaTypHbIX AaHHbIX 1 COBCTBEHHBIX PACcYETOB YCTaHABMMBAETCS CBA3b MEXAY YMCIIOM ONTUYe-
CKMX cTeneHen cBoboabl, 0bbemom obpabaTtbiBaemoi MHPOPMALN 1 OTHOLLEHWEM CUrHan/LLyM Ha BbIX0oge
onTuyeckon cuctembl. ChopMmUpoBaHbl NPaKTUYECKME PEKOMEHAALMM, NO3BONSIOLLME NPOBECTH MHGOPMaL K-
OHHYI0 ONTUMW3ALMI0 HEKOTOPbIX ONTUYECKUX CUCTEM.

B pamkax HacTosiLern paboTbl HE06X0AUMMO PaCCMOTPETb W YCTAHOBUTL YCMOBUS AMCKpETU3aLMM CBETO-
BbIX MOMEN B OTAEMNbHbIX 3BEHbSX ONTUYECKUX CUCTEM Ans Bonee TOYHOro onpeaeneHns x MHAoPMaLMOH-
HbIX NAapameTpoB M ANS OCYLLECTBREHUS YNIIOTHEHWUS XpaHUMOW U nepegaBaemoit uHgopmaumn. Cnepyet
TaKKe pacCMOTPeTb OTAENbHbIE BUAbI CTeneHen cBoboabl (N0 TPETLEMY U3MEPEHMIO, CNEKTPArbHbIE CTENEHM
cB000Abl), @ Takke onpeaeniuTb ONTUManbHbIE YCNOBUS BO3MOXHOTO 0OMeHa 0HOrO BMAa cTeneHen cBobo-
Abl Ha gpyrve. [Ins onpeaenenus obuero obbema nHdopmaumm, obpabaTbiBaeMoro cMcTemMoin, HeobxoanMmo
PacCMOTPETb ONTUMArbHbIE KPUTEPUN pa3peLLeHnst kKak MPOCTPAHCTBEHHOMO MO KOOpAMHATAM X, ¥ U Z, TaK U
no ASIMHE BOSHbI.

HecMOTps Ha CyLleCTBEHHble MOTepK B TPETbEM U3MEPEHUU, obLiee Ynucno cTeneHei ceoboabl Ans
TPEXMEPHOTO M3006PaXeHNs 3HAYNTENbHO NPEBBILLAET 3TO YUCNO ANS ABYXMEPHOro. KpoMe TOro, 4acto UH-
copmauys, pacnpeaeneHHas BooNnb OCK Z, OkasbiBaeTcst Gonee BaxHOM, YeM apyrast MHopmauwms, T.e., en
MOryT BbITb NpUNMCaHbl 6onee BbICOKME BECOBbIE KOIMDULIMEHTI.

MpMMepPOM TaKoW CUCTEMbI MOXET CIYXWUTb ONTUYECKWA MPOPUIOMETP, B ONTUYECKON CXEME KOTOPOTrO
NCMONb3YeTCs NMH3a C CUMbHON XpomaTiyeckon abeppaumeir. Y Takon nnH3bl HabnogaeTcs CunbHas 3aBu-
CMMOCTb (DOKYCHOTO PacCTOSHWS OT AMNMHbI BOSHbI CBETA (PUCYHOK 1).

C NOMOLLbH TaKoi NMH3bI MOXeT ObITb CO34aHO NPOMIOMETPUYECKOE YCTPOMCTBO, paboTarollee Ha
OTpaXeHWe, Npu YCroBWM, YTO ANMHA BOMHbI UCTOYHMKA CBeTa ByaeT U3MeHATbCS HeobxoaumbiM 06pa3om B
peanbHOM BpemeHu. [ocneaHee 06CTOATENBCTBO MOXKET ObiTb 06€CNEYEHO NPUMEHEHNEM aKyCTOONTNYECKO-
ro nepectpanBaemMoro unbTpa.



Az

Puc. 1. JluH3a ¢ cunbHOM XxpomaTtudeckon abeppaumeit. Az > A, > A,

[insa Takoro Tuna npubopoB MOXeT ObiTb NPEANOXEH cneyuanbHbIil KpUTEpPUIn papeLuatoLLen cnocob-
HOCTU MO TPETbEMY M3MEPEHMIO, YYMTbLIBAIOWMIA OTHOLLIEHWE CUrHamn/WyM K, CrefoBaTesibHO, OLHO3HAYHO
CBS3aHHbI C YACIOM ONTUYECKUX CTeneHel cBo6oAbI N0 TPETbEMY U3MEPEHUIO.

Pa3ymMHO npeanonoxutb, YTO NMOCKOCTb (HOTONPUEMHMKA B TakoM Npubope AOMKHA B TOYHOCTM COB-
nagaTth C (hokanbHON NIIOCKOCTbIO M306paXatoLLEen ONTUYECKO CUCTEMBI B Cryvae, eCni U3 HabnaeHUN nin-
60 M3MepeHnin 3anncaHHoro n3obpaxeHus cregyer, YTo rybuHa MogynsLmuy Ha BbICOKMX MPOCTPAHCTBEHHbIX
yacToTax JOCTUraeT MakcuMyma. JTO 03HAYaET, YTO HE3HAYUTENTbHOE CMELLEHWe MIIOCKOCTU BbI30BET YXya-
LeHne okycuposki. [pyrie nsobpaxeHus, obaBnsemMble K 3aperncTpupoBaHHOMY, MOTYT paccMaTpuBaTb-
CS KaK MoOMeXu, NPensTCTBYOLLME pacno3HaBaHUIO M3006paxeHus.

[ycTb ChoKycupoBaHHas kapTuHa npeacTasnset coboi n3obpaxeHue TecT-Tabnuubl ¢ onpeaeneHHoN,
[0CTATOMHO BbICOKOM NPOCTPAHCTBEHHON YacTOTON. JTO CCHOKYCMPOBaHHOE 130bpaxeHne MoxeT BbITb 3anu-
caHo ¢ rnybuxoin mogynsauum Mq. OBHOBPEMEHHO Mbl 3anMuCbiBaeM HECHOKYCMPOBaHHOE 1306paxkeHue TecT-
TabnuLbI C TOW Xe NPOCTPAHCTBEHHOW YaCTOTOMN, HO CABMHYTOE Ha NONNEPUOAA MO OTHOLLEHMIO K CGOKYCUpo-
BaHHOMY WM306paXeHuto, kKak NoKa3aHO Ha PUCYHKe 2.
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Puc. 2. K MeTogly n3mepeHus paspeLuatoLLelt cnocobHOCTU N0 Z-M3MEPEHNIO

Takas 3an1cb ChoKyCMPOBaAHHOIO W AedOKYCMPOBAHHOIO N306paxeHnin MOXeT BbiTb OCYLLECTBIEH],
€Cnn 3Tn n3obpaxeHns chopMMpoBaHbl CBETOM PasHbIX AnWH BOMH. py aTom Bnarogaps XxpomaTiieckon
abeppauun nNH3bl hokarnbHbIe NOCKOCTM AN 3TUX M306paXKEHUI PacronoXeHbl B pasfinyHbIX MecTax.

OueBuaHo, UTO OeOKyCMpOBaHHOE M300paxeHne 3anncbiBaeTcs ¢ rnybuHoin mogynsuum Mo, npuyem
Mi<M,. Cymma [BYX KpUBbIX MOKa3aHa Ha PUCYHKE 3 XUPHOW NIMHKEN. [TOSHYH MHTEHCUBHOCTD CBETA MOXHO
NpeacTaBnTb Kak

I, =1, + 1, cOsQX, (1)

rae lo v |1 nokasaHbl Ha puUCyHke 2, a () — KpyroBas NPOCTPAHCTBEHHAs YacToTa M30BpaxeHUs Ha TecT-
Tabnuue. Jlerko BuaeTb, YTo rnybuHa Mogynauum Bcer kapTuHbl M = 1/lo CyLLeCTBEHHO MeHbLLe, Yem My.
Kputepuin paspeLuatoLLer cnocobHOCTM NO OcK Z Noapa3yMeBaeT, ABa NOMOXeHUst hoKyca Ha 3TOM Ocu
paspeLUMMbl, eciv rnybruHa Mogynauuy NpeBbiaeT HEKOTOPYK BEnUYMHY. ECAM Mbl XOTUM MPUMEHWUTH K
9TON CUTyaLuu KpuTepuin Panes, To pasyMHO NpeanonoXunTb, YTO 3Ta BEIMYMHA NOCTOSHHA M COCTaBNSET, K
npumepy, 20%. OgHako Ha NpaKkTuKe 3Ta BENMYMHA OKa3biBAETCS Pa3NMYHOM ANs PasnMyHbIX YCIOBUN SKCne-
puMeHTa 1 TpeboBaHMin 3agaum. 1o Hawemy MHEHWMO, Hambonee adeKkBaTHBIM KpUTEPUEM pa3peLuatoLlen
CNOCOBHOCTM MO OCW Z ABNSAETCS Takast BENUYMHA rnyOuHbI MOAYNsLMK, KOTopas MO3BONSIET pacno3HaTh AaH-
HYI0 MPOCTPAHCTBEHHYK 4acTOTy TecT-Tabnuubl C BEPOSITHOCTHI), 3a4aBaeMoii YCNoBMSMM 3agayn. ITO



03Hayaet, YTo Heobxoaumo n3mepuTb oTHoLeHue curHan/wym (OCLL) n paccuutatb, kakas BenmynHa OCLL
COOTBETCTBYET 3aAaHHOI BEPOATHOCTM pacno3HaBaHWs curHana.

Mameputb OCLL moxHO cnegytowymm obpasom. Heob6xoaumo MHOTOKpaTHO M3MepUTb BENUYMHBI fo U |1, a
3aTeM paccyuTaTb CpefHue BENUYMHBI U cpeaHekBaapaTuiHble oTknoHeHus. OCLL MoxHO ByaeT BblMMCAUTDL
Kak

SNR=L )
Oy
rae SNR - OCL, a o — cpeaHekBagpaTU4HOE OTKIIOHEHME ANs .

Takon noaxof Bbin peanu3oBaH SKCNEepPUMEHTaNbHO. JKCNEPUMEHTbI BKIlOYanM B cebsi onpesenexne
[manasoHa CKaHWpoBaHWS (hOKYCOM MO OCK Z W onpeferneHne npoCTPaHCTBEHHOM paspeLuatoLer cnocobHo-
CTW BOONMb 3TOW Ocu. B akcnepumeHTe MCMONb30BaNMUCh CTaHAAPTHbIE MUPbI W KOCTUPOBOYHbIE 3MEMEHTHI.
JTMH3bI € cUnbHOM XpomaTiyeckoin abeppauein 6binu cneumansHO U3roTOBIIEHB! M3 MOHOKPUCTANIOB AWOK-
cupa Tennypa TeO,. BbixogHoe n3obpaxeHne (okycupoBanoc Ha BXOAHOM okHe [13C-kamepbl. Jkcnepu-
MeHTanbHble JaHHble CBEAEHbI B Tabnuuy 1.

Tabnuua 1
PesynbTaTbl MI3MEPEHMI paspeLuatoLLeit CnocobHOCTY No OCK Z

I'paHMuu ananaso- Pa;wlyc lNokasatenu ﬂpeJ‘IOI\{IﬂeHVIFI ana ﬂmanasoH CKaHunpoBa- Uueno pa3peLLMbIX
Ha AnnH BOJTH, MKM rPaHWYHbIX 3HA4YEHUW OJIMH BOJTH HUA NONOXeHnem (*)0- .

NUH3BI, MM nonoxeHuit okyca

A Ao A As Kyca, MM

0,48 0,80 10 2,337 2,226 0,67 50
0,40 0,63 88 2,432 2,260 8,38 50
0,63 0,64 15 2,260 2,256 0,03 3
0,8 1,0 10 2,226 2,208 0,12 20

Takum 0Bpa3om, KOPOTKOHOKYCHbIE JMH3bI C pasmepamu pagnycos 10 u 15 mm obecneumnsatoT paspe-
LUeHMe B JeCATKA MUKPOH B BUAUMOM AnanasoHe. C TOYKM 3peHus NpornoMETpUmn 3T0 MOXHO CuuTaTh Ya0-
BNETBOPUTENbHBIM A1 UCCNeL0BaHNS CUMBHO LEPOXOBATbIX MOBEPXHOCTEN, HO HENPUIOAHBIM AJ1S U3YYeHUS
npodhunen ancpakUMOHHbIX rofiorpatPUYECcKMX 3N1EMEHTOB.

Wtak, uncno creneHen cBo60abI, CBA3AHHOE C TPETHUM U3MEPEHWUEM, UTPAET CTOMb Xe, a UHoraa u 60o-
nee BaXHYK POfb C TOYKN 3PEHUS MHPOPMALMOHHBLIX BOMOXHOCTEN CUCTEM, YEM ApYrine NPOCTPAHCTBEHHbIE
cTenexn ceobopl.

B npouecce paboTbl paccMOTpeHa 1 NpoaHanu3vMpoBaHa KOHLENUMUS ONTUYECKUX CTeneHen ceoboabl U
NX CBS3b C 06LWMM 06bEMOM WMHGopMaLmMK, 0bpabaTbiBaeMoi ONTUYECKON UMM OMTUKO-3NEKTPOHHON CUCTe-
MOW.

PaccMoTpeHbl OTAenbHbIE BUAbI ONTUYECKUX CTeneHen cBo6Oab!, B TOM YMCIIE MPOCTPAHCTBEHHbIE CTe-
neHn ceobodbl NO KooOpAMHATaM X, ¥, U Z, a Takke CnekTparbHble CTeneHn cBoboabl — No ASIMHE BOSHBI.
MpeanoxeHbl KpUTEPUM Pa3PELLEHNS ONTUYECKUX CUCTEM MO 3TUM KOOpAMHATaM, KOTOpble MO3BONAKT CBS-
3bIBaTb YMCNO CTeneHen ceobodbl, 06bem obpabaTbiBaeMon MHOPMALMM U PUNKO-TEXHUYECKIE XapaKTe-
PUCTUKN CUCTEM.



