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cucremax (a3oBoro conpspkeHust. Pasmeps! narunka ¢a3oBoro (GpoHTa CYIIECTBEHHO BIUSIOT Ha TOYHOCTh TIOTy4aeMbIX
OIIEHOK YIIOBBIX KoopauHat. Hambomee criibHO Takoe BIHSTHUE OKa3bIBACTCS B CIIydae Cllaboi TypOylneHTHOCTH. DT0 00b-
SICHSIETCSI TEM, UTO B CIIydae cJiaboii TypOyJIEHTHOCTH K pa3MepaMm JaTdrka 0ojiee 1yBCTBUTEINIbHA TOYHOCTh BOCCTAHOBIICHHS
(hazoBoro (poHTA, SBISAIOMASCS, B CBOIO OYCPE/lb, COCTABHON JaCTHIO TOYHOCTH M3MEPEHNSI YITIOBBIX KOOP/IHHAT.
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In the present work synthesized algorithm collective compensation nonstationary distortions of optical radiation,
caused by its propagation in a turbulent atmosphere, and measurement of angular coordinates of the source of this
radiation. The definition of angular coordinates is carried out on the basis of the maximum likelihood method, which
ensures minimization of the standard deviation of the estimates from the true bearing from a mobile object. Synthesized
algorithm intended to be implemented in an adaptive optical systems, phase conjugation. The size of the sensor phase
front significantly affect the accuracy of estimates of the angular coordinates. Most strongly this effect in the case
of weak turbulence. This is because in the case of weak turbulence to the size of the sensor more sensitive precision
recovery phase front, which, in turn, part-precision measurement of angular coordinates.
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CoOBepIICHCTBOBaHNE TEXHUYECKHX XapPAaKTEPUCTHK M MOTEHIMATIBHBIX BO3MOKHOCTEH ONTHYECKHX CHCTEM MOCTa-
BHJIO MIEPE/T YUCHBIMU M HH)KEHEPAMH DSl HAYYHO-TEXHUYECKHX 3a71a4. VI3 HUX K OJJHOW M3 BKHEHIIINX MOYKHO OTHECTH
3a/1a4y, CBSI3aHHYIO C KOMITGHCAIMeH HeCTallOHAPHBIX (a30BbIX BO3MYIIEHHH, BHOCUMBIX arMocepoit. VckaxeHus onTu-
YECKOr0 CHTHaJIa Ha HEOXHOPOIHOCTSX MOKA3aTelsl MPETOMIICHHS CPE/IbI PACIIPOCTPAHEHHS! IPHBOAT K CYIIECTBEHHOMY
YXY/IIICHNIO TAKTHKO-TEXHHYECKUX XapaKTEePUCTHK ONTHYECKHUX CHCTEM U TENIECKONOB M HE MO3BOJISIOT UM JOCTHYB TO-
TEHIMAJIBHBIX TOYHOCTHBIX XapaKTEPHCTHK, B MHPOPMAIMOHHO-U3MEPHTENIBHBIX CHCTEMaX OTHOIICHHE CHIHAJI-IIYM IIPU
HpsIMOM (pOTOZETEKTHPOBAHHY CYIIIECTBEHHO YMEHBIIIAETCsI, @ BPEIHOE BIMSIHHE TYPOYIICHTHOCTH B HEKOTOPBIX CIIy4asix Jie-
JaeT BOOOIIIe HEBO3MOKHBIM OCYIIECTBIICHUE TETEPOANHHOTO MpHeMa. PaccMOTpeHbI OCHOBHBIE MOXO/IbI K TEOPETHYECKIM
Y MIPAKTHYECKUM acleKTaM pa3pabOTKH aJalTHBHBIX ONTHYECKUX CHCTEM, METOJIOB U alTOPUTMOB, HOBOW JIEMEHTapHOI
0a3pl. PaboTa BBITIONHEHA Ha 0a3e MaTepraioB, OIyOIMKOBAaHHBIX aBTOPAMH B LIEHTPAJIBHOI TIeYaTH B TIOCIICIHHE TOIBL.

ADAPTIVE OPTICAL SYSTEMS: METHODS AND DEVICES OF RESTORATION
AND CORRECTION OF THE PHASE FRONT

Bezuglov D.A., Reshetnikova I.V., Sakharov I.A.

Don State Technical University, Rostov-on-Don, Russia (344011, Rostov-on-Don, Gagarin Square, 1),
e-mail: bezuglovda@mail.ru

Improvement of technical characteristics and potential opportunities of such systems put a number of scientific and
technical tasks before scientists and engineers. From them it is possible to carry the task connected with compensation of non-
stationary phase indignations to one of the major, brought by the atmosphere. Distortions of an optical signal on not uniformity of
index of refraction of the environment of distribution lead to essential deterioration of tactical technical characteristics of optical
systems and telescopes and don’t allow them to reach potential precision characteristics, information and measuring systems
the relation the signal noise at direct photodetection significantly decreases, and the adverse effect of turbulence in certain cases
does in general impossible implementation of heterodyne reception. The main approaches to theoretical and practical aspects of
development of adaptive optical systems, methods and the algorithms, new elementary base are considered. Work is performed
on the basis of the materials published by authors in the center to the press in recent years.
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Pemenue 3amaun BeIACICHUS KOHTYPOB HCIIOJIB3YE€TCSA B NPOMBINUICHHOCTHA MPU CO3JaHUU AaBTOHOMHBIX PO-
60TOB, a TaKKC CHUCTEM aHaliu3a I/I306pa)KeHI/If/‘I B CJIOKHBIX YCJIOBUAX Ha6J'[}0Z[€HPIH, npu BOSI[ef/‘ICTBI/II/I Ppas3IMYHbIX
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MEUIA0IIHUX (PAKTOPOB, YCIOKHSIIOMINX MTPOLECC PErUCTPALIMY H300paKEHHMS U IIPU OTCYTCTBHUU AIIPUOPHBIX CBEICHUIT
0 B¢ (DOHOBBIX IMIYMOB. DTO 3HAYUT, YTO METOIBI X AITOPUTMBI 00pabOTKM HH(OPMAINHU C AATIYHKOB H300PaKCHUS
JIOJDKHBI YIUTHIBATh HATMYKE IIYMOB Pa3IMYHON MPHUPOJIBI, CBSI3aHHBIX C pericTpannel n300pakeHHi U CUTHAJIOB B
peanbHBIX cucTeMax. OTMEUEHHOE BBIIIE JETacT BIIOJTHE OYEBUIHOM aKTyalIbHOCTh IIPOBEICHNUS NCCIIEIOBAHMIT CyIIie-
CTBYIOIIUX M CO3/IaHUSI HOBBIX METO/I0B II(POBOro I (hepeHIMPOBAHIS CUTHAIOB M U300pa)KeHHUH, 3aperucTpupo-
BaHHBIX Ha (hOHE ITyMa, a TAKXKE BHIOOPA TAKOTO MM TAKUX M3 HHUX, KOTOpbIe HanOoIee MPUTOHBI IS peaTn3alni ¢
HNPUMEHEHHEM CPEICTB COBPEMEHHOI MUKPOIIPOLIECCOPHOM TEXHUKH M MO3BOJISIOIINE JOCTHYb TPEOYeMBIX XapakKTe-
PHUCTHK 1 He TpeOyIOIIIX 3HAHHS alPHOPHBIX XapaKTePUCTUK MOMeX U (JOHOBHIX IIyMoB. B pabote pemena HaydHas
3amada pa3paboTKH aJrOPUTMOB aBTOMATHU3MPOBAHHOIO aHAIM3a PE3yJIbTATOB H3MEPEHUI IS BBIICICHUS KOHTYPOB
00BEKTOB B M300pAKEHUSAX P HATUINN (POHOBOTO MIyMa.
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Solving the problem of selection circuits used in industry for the creation of Autonomous robots and
systems, image analysis in the complex conditions of the observation, when exposed to various confounding
factors that complicate the registration process image and in the absence of a priori information about the type
of background noise. This means that the methods and algorithms of information processing with image sensors
must take into account the presence of noise of different nature related to registration of images and signals in real
systems. The above makes obvious the relevance of the research of existing and creation of new methods of digital
differentiation of signals and images, are registered with background noise, as well as the choice of such or such of
them that are most suitable for implementation with the use of modern microprocessor technology and capability
to achieve the desired characteristics and which does not require a priori knowledge of the characteristics of the
interference and background noise. In the solution of the scientific problem of the development of algorithms
for automated analysis of measurement results to highlight the contours of objects in images in the presence of
background noise.
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ABTOpamMM NpeAIoKeHa NPUHLIUINAIBHO HOBask KOHCTPYKIMS ABYXCIOHHOIO TEMIO3allUTHOIO IaKeTa ¢ mepe-
OopKaMu, JOMOIHEHHAS! PETYIHUPYIOIIHM OTCEKOM, PACTIONOKEHHBIM B IIEHTPAIBHOM JacTH TEIUIO3alIUTHOTO TTaKeTa.
Takast KOHCTPYKLIUSI TO3BOJISIET, HE CHUMAs! OJIC)K/IbI, OTIEPATUBHO PEryInpoBaTh YCIOBHS TEIUI00OMEHA MEXTy TEIOM
yeJloBeKa M OKpyXkaroled cpefoi. Perynupyronuii oTcex mo3BoisieT U3MEHATh TONIIMHY TEMJIO3alUTHOTO MaKeTa.
ITpum 5TOM HCIIONB3YIOT MepeOOPKHU MepeMEHHOM XKECTKOCTH. JKecTKoCTh epedopok B MecTax MX KPEIUICHHs C BHEII-
HUM ¥ BHYTPEHHHUM CIIOSIMU MaTepraia 000I0UKH JOIKHA OBITh MHHIMAIBHON. DTO TO3BOJIUT HCKITIOUUTE JTOTIOTHH-
TENBHBIN U3TUO CII0EeB MaTeprasa 000IOYKH TPU U3MEHEHNH TONIINHEI akera. JKECTKOCTh cpeiHel 4YacTh Mo MInpUHe
nepeGOPKU MOMYJaloT IyTeM MPOCTETNBAHUS WM TyOIUpOBaHHs €€ MO MUPUHE KJIESBBIM MPOKITOIHEIM MaTepua-
JIOM, BCTaBKOH JKECTKUX BKJIAJBIIICH B CHELHaIbHbIE KapMallky Ha repebopkax u ap. [IpeayiokeHHOe TeXHHYeCcKoe
pelIeHne MO3BOJISIET YSNIOBEKY ONEPAaTHBHO PearnpoBaTh HA N3MEHEHUS, MPOHMCXOJAIINE B OKPYKAIONIEH cpese u ero
OpraHusMe.
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The authors proposed a fundamentally new design ofdouble-layer thermalpackage with partitions supplemented
by regulating compartment located in the central part of the thermalpackage. Such design allows, without taking off
clothes, to effectively regulate the conditions of heat exchange between the human body and the environment. The
regulating compartment allows to adjust the thickness of the thermalpackagemaking use of the variable toughness
partitions. The partitions toughness in the places where they are attached to the inner and outer layers of the cover
material should be minimal. This will eliminate the additional bending of the layersof the cover material when changing
the package thickness. The toughnessof the middle part of the partition is produced by quilting or duplication of its
width with adhesive cushioning material, insert hard liners into special pockets out the partitions, etc. The proposed
techniqueallows a person to react quickly to changes in the environment and the body.
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