Tpurrepusie 3¢ dexTs B reocucremax (1822 mas 2026 r., Konmomua, Poccust)

VJIYUIIEHUE KAYECTBA W30BPAKEHUS OFBEKTOB B YCJIOBUSAX ATMOC®EPHOM
TYPBYJIEHTHOCTUA METOJAMHU AJJAITUBHOM OIITUKH

I1. II. JIrwii, A. H. Hukutun*

HUncmumym ounamuxu ceocghep umenu akademuxa M. A. Cadosckoeo Poccutickoui akademuu nayxk, Mockea, Poccus
*E-mail: nikitin@activeoptics.ru

VYilydiieHne KkauecTBa U300pakeHus 1151 ONTHYECKUX CHCTEM HAaOII0ICHHS U UIEHTH(PUKALIUN BO3MOXKHO
IIPOM3BECTH IyTeM KakK MOCTOOpabOTKM ONTHYECKOTrO0 CHTHaja Uil BU3YyalM3allUd C MOTEepeil Moje3HOH
uHpOpMaLMY, TaK M HEMOCPEJICTBEHHO BO3JEHCTBHEM Ha H3JIydyeHHUE, MaJarollero Ha npueMHuk. s
KOMIIEHCAMK (DIyKTyaluid BOJHOBOTO (PPOHTA ONTHYECKOIO HU3IYYEHHUS, KOTOpPblEé MOTYT BO3HHKATh B
pe3yabTare TYpOyJIEHTHBIX IMOTOKOB M CTATUCTUYECKMX HOTIPEIIHOCTEH, HMCIOJIb3YIOT pPa3Hble CIIOCOObI
KOPPEKIMH, B YAaCTHOCTH, aJANTHBHBIC ONTHUKO-3JICKTPOHHBIE CHUCTEMBbI, KOTOpPbIE IMPEICTABISAIOT COOOM
KOHTYp 0OpaTHOM CBS3H.

B pesynbTare npoBeieHHOIO aHAIM3a HAYYHBIX HCTOYHUKOB OBLIO OOHAPY’KEHO, YTO HA JAHHBIM MOMEHT
HEeT (YHKUMOHUPYIOMIUX aJlalTUBHBIX ONTHUKO-3JEKTPOHHBIX CUCTEM H300paKaroIIero TUIMA, MO3BOJISIOIINX
BBINOJIHATH KOPPEKLUIO HETIOCPEACTBEHHO MO MH(OPMAIUK ¢ pacipeaeseHUs HHTEHCUBHOCTH N300pakeHUs
HabmomaeMoro obwvekTa. B pesynbraTe aHanu3a NPUHLUMIOB pabOTHI anepTypHOTO 30HIUPOBAHUS Kak
METO/a, MPEAINoJarauiero BO3MOXHOCTh PELICHHUs JaHHOIO BOIIpOca HamlpsMylo, Obula pa3paboraHa
SKCIEpUMEHTaIbHAsL YCTAaHOBKA ISl IIPOBEICHUS UCCIIEIOBaHUI B Ta0OPATOPHBIX YCIOBUSX.

OnHUM U3 BaXHEWIIMX MapaMeTpoB JAJS NPaBWIBHOTO (YHKIIMOHMPOBAHUS AJANTUBHOW ONTHYECKON
CHCTEMBI, paboTaroIiell METOJOM aNepTypHOrO 30HIUPOBAHMSA, SBISAETCS KPUTEPUN OLIEHKH KauecTBa
OINITUYECKOT0 M300pa)keHUs, OT KOTOPOTo 3aBUCUT KOPPEKTHOCTh BO3JCHCTBUS Ha H3ilydeHue. B kauecTse
KPUTEPHUEB JJIsl aHAIM3a MPUHIMIIOB paboThl BHIOpaHbI CIEAYIOLIME: KPUTEPUH MaKCHUMaJIbHON PE3KOCTH,
CPEIHEr0 MEXIHMKCEeIbHOI0 KOHTpacTa HW300paKeHHs, MaKCHMAaJIbHOTO MEXKIIMKCEIbHOIO KOHTpAcTa,
KPUTEPHI TMpHUBEICHHON MaKCHUMajabHOM pe3kocTH. OHU Obutn BHenpenol B mporpammy Close-Loop,
obecneunBaroIyo (pyHKIMOHUPOBAHUE HKCIIEPUMEHTAIBHON YCTaHOBKH I10 MOILIATOBOMY aJITOPUTMY.

B xoze mpoBeieHHOro 3KCIepUMEHTa MO0 BHIOPAHHBIM KPUTEPUSAM KadecTBa ObLIN 3a(MKCHUPOBAHBI MX
BEJIMYMHBI 10 KOPPEKIMH 0€3 BHOCUMBIX UCKa)KEHUH, C BHECEHHBIMHU UCKAKEHUSIMHU U B X0J1€ KOPPEKIIUHU C
Te4eHHeM BpeMeHHU. B kauecTBe HE3aBUCHMOT0 OLICHOYHOT0 TapaMeTpa Obl BBIOpaH KOHTpAcT U300pakeHus,
ONpEeJEIAEeMbIi Y KaXJO0ro IITPUXOBOIO IEMEHTA. AHAJIN3 IMOJTYYEHHBIX JKCIIEPUMEHTAJIBHBIX JAaHHBIX
JEMOHCTPUPYET IOJOKUTEIbHYI0 TEHIEHLHUIO ONTUMHU3ALUU, HO TAK)KE U HEOJHO3HAYHBIA DPE3yJbTaT
IPUMEHEHHUS NPEUIOKEHHBIX KpuTepues. i nanbHeHIInX nccieroBaHUul peKkoMeHayeTcst BIOOp Ooiee
MOJXO/AIIEr0 MCTOYHUKA M3JIy4eHHs U O00BbeKTa HAOMIOACHMS Al YMEHBIICHHUS BIMSHHS BTOPUYHBIX
UCKaXAIOUMX (PaKTOPOB U JTydlllel KaTMOPOBKU aalTUBHONW ONTUKO-3JIEKTPOHHON CUCTEMBI.

Paboma evinonnena 6 pamkax 2ocyoapcmeenno2o 3aoanus Munucmepcmea HayKu U 8bicuie2o 00pa3o6aHus.
P® (mema Ne 125012400749-3).
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Image quality improvement for optical surveillance and identification systems can be achieved by optical
signal post-processing for visualization with useful information loss or by directly influencing the radiation
falling to receiver. Various correction methods are used to compensate optical wavefront fluctuations as a
result of turbulent flows and statistical errors, adaptive optical systems in particular
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Analysis of scientific researches results in fact there are no functioning adaptive optical imaging systems
that allow correction directly based on information from the intensity distribution of the observed object
image at the present time. The experimental setup was developed for conducting research in laboratory
conditions as a result of the analysis of the operating principles of hill-climbing method that suggests the
possibility of solving this issue directly.

Optical image quality criterion is one of the most important parameters for the adaptive optical system correct
functioning using the hill-climbing method. Correct action on radiation depends on it. The following criteria
were selected for the operating principles analysis: the maximum sharpness criterion, the average interpixel
contrast criterion of the image, the maximum interpixel contrast criterion, and the normalized maximum
sharpness criterion. Each of them was implemented into the Close-Loop software for the experimental setup
functioning according to step-by-step algorithm.

The values of the selected quality criteria were recorded at moments before correction without applied
distortions, with distortions and during correction over time during the experiment. The image contrast
determined for each line element was chosen as independent evaluation parameter. Analysis of the obtained
experimental data demonstrates a positive trend of optimization but also an ambiguous result of proposed
criteria applying. It is recommended to select more suitable light source and observation object to reduce the
influence of secondary distorting factors and better calibrate the adaptive optical system for future research.
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