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METHOD FOR BLUR AND DEFOCUS DETECTION BASED ON TEXT MODEL
Kostyukov M.V.

ABBYY Production LLC, Moscow, Russia (109390, Moscow, 1-st Tekstilschikovstreet, 2B, 12/9, office 2),
e-mail: mikhail kostyukov@gmail.com

The paper considers the problem of automatic blur and defocusing detecting on images of documents. The problem
is solved based on text model and analysis of second derivative of brightness function along the brightness gradient.
The paper gives text model description, examples of text distorted images and some advises on choosing descriptors
for blur and defocusing detection and further distortion classification. The way for calculation of invariant number
features by local nonuniformities of image from selected descriptors is proposed. The paper describes specificity for the
classifier training. Particular attention is paid to the problem for performance of involved algorithms. Principal research
is provided on difference of Gaussians image to mimic neural processing of the retina in human eye.

HUCCIEJOBAHUE OIITUMAJIBHBIX CTATUYECKHUX PEXKMMOB
CJIOXKHOU PEKTU®UKAIIMOHHOU KOJIOHHBI AJI5 TOJTYYEHUS 9TUJIIEHA

Kpusomees B.I1., Hukudoposa K.E., Anyppuen A.B., Kan B.A.

BraguBocTOKCKHI rOCY1apCTBEHHBIN YHUBEPCUTET SKOHOMHUKH 1 cepBuca, BiragnBocTok, Pocenst
(690014, r. Bnagusoctok, yi. ['oroms, 41)
JlanpHEeBOCTOUHBIH (heiepalbHbIN yHUBepcuTeT, BiagnBocTok, Poccust
(690950, r. BnaguBoctok, yi. Oktsaopbekas, 27), e-mail: krivosheev@vvsu.ru

Hccnenyercst cBSI3b TEPMOAMHAMIYECKOTO KPUTEPHS, KPUTEPHS YUCTOTHI PA3/ieIeHUs  0TOOpa LETEBOTO MPOMTyK-
TaB CTaTHYECKUX PEKUMAX CJIOKHOM PeKTHU(HUKALOHHOMN KOJIOHHBI IIPY POU3BOZCTBE STHIIeHa. [10CTpOeHBI OBEPXHOCTH
TIEPBBIX ABYX KPUTEPHEB B INIOCKOCTH: OTOOP IIENIEBOTO MPOLYKTA — apoBasi Harpy3Ka Ha KyO KOJIOHHBI JUTs 0a30BBIX 3HaYE-
HHI1 pacxozia U cocTaBa IIMTaHWs, A TAKXKE IIPH OTKJIOHEHUH PacXoa M COCTaBa MUTaHKsl OT 0a30BBIX 3HaueHHMil. Mccneno-
BaHO M3MEHEHUE YKa3aHHBIX KPUTEPHEB B OTACIBHBIX CEUCHHSX HX MOBEPXHOCTEH IS psia BEIOPAHHBIX 3HAYCHHH pacxoia
HPOJyKTOBOI'O IIOTOKA M ITAPOBOW HArpy3KH. YCTAHOBIIEHO, UTO B IIpe/IeNax JOIyCTUMOH pabOThI STUIICHOBON KOJIOHHBI MaK-
CHMU3AIAHI TEPMOJUHAMHUYECKOTO KPUTEPHS COOTBETCTBYET MAKCUMAIBHBIN OTOOP LIETEBOTO MPOAYKTA C HE3HAYUTETHBIM
M3MEHEHHEM KayecTBa. B ommume oT IpocThIX peKTH()HKALOHHBIX KOJIOHH, B HCCIIELYeMOi KOJIOHHE XapaKTep N3MEHEHHUS
KPUTEPHS YUCTOTHI PA3/IeIeHUs OTIINIACTCsI OT XapaKTepa H3MEHEHHs TEPMOANHAMITIECKOTO KPUTEPHSL.

THE INVESTIGATION OPTIMAL STATIC BEHAVIOURS
OF COMPLEX DISTILLATION COLUMN IN ETHYLENE PRODUCTION

Krivosheev V.P., Nikiforova K.E., Anufriev A.V., Kan B.A.

Vladivostok State University of Economics and Service, Vladivostok, Russia (690014, Vladivostok, street Gogolya 41)
Far Eastern Federal University, Vladivostok, Russia (690950, Vladivostok, street Oktyabrskaya 27),
e-mail: krivosheev@vvsu.ru

In this work we explore association of thermodynamic criterion with total purity of separation and stream product
slate in complex distillation column static conditions in ethylene production.The surfaces of first and second criteria were
formed in plane stream product slate — bottom reboiler evaporative rate for base rate and composition of supply as well as
for changing rate feed. We analyzed surfaces of criteria variation in independent section under the conditions of ranging of
stream product slate and bottom reboiler evaporative rate. It is determined that maximum of stream product rate with minor
variation of quality can be reached according to maximum of thermodynamic criterion for allowed limit of column work.
The characteristic change of criterion total purity of separation differs from characteristic of thermodynamic criterion.

YACTOTHO-UMIIEJAHCHAS MATEMATHYECKAS MOJEJIb
AKYCTOJ3JIEKTPOMATHUTHOT'O METOJA HEPA3PYIIIAIOIIET'O
KOHTPOJISI KOMITIO3NLIMOHHBIX MATEPUAJIOB

Kysnenos B.II.

Hayuno-rexunuueckuii kooneparus «kosorus» (HTK «9Oxonorus»), r.Kemeposo, Poccust
(650000, mp. OkTsa0pwekmid, 64) avpk-51(@mail.ru

Ha ocHoBaHMu Teopry pacipOCTPAHEHHUS YIPYTHX BOJIH B CIIOUCTBIX MaTepUaliaX pealn30BaHOMMIICJAHCHOE MaTeMaTy-
YecKoe MOJIETMPOBAHNE HEPA3PYIIAIOIIEr0 KOHTPOJIS aKyCTOIEKTPOMATrHUTHBIM METOZIOM KOMITO3UIIMOHHBIX MaTepranoB. C
TIOMOLIBIO 3TOM MOJENIH MOIy4EHbI PE30HAHCHBIE YAaCTOThI MOJEIBHOIO KOMIIO3UIIMOHHOIO Marepyana. B cTpykrypy xommo-
3ULIOHHOTO MaTepyaia 3aKia/bIBaich aedexTrl. [lepBblii Tum AeeKTOB B BHIE OTCYTCTBHS aATe3MBa — PACKPHITHIN HETPO-
KiIel. Bropoii Tr nedekra oTcyTCTBHE anre3nBa — IpIpKarhlii Herpokied. [lomydeHHas MareMaTiaecKast MOZIeNb O3BOJISET
HAXOIUTh PE30HAHCHBIE YaCTOTHI Il KOMIIO3ULIMOHHBIX MaTepUAIOB, HE MMEIONIMX Ae(EKTh], a TAKKe UMEIONMX J1e(eKTbl
THIIa OTCYTCTBUE a/IT€3UBA B 3aXKaTOM U PACKPBITOM COCTOSIHMU. B KadecTBe IpuMepa paccMOTpPEHa TPEXCIIOHHAs MOZIEb, UL
KOTOPOH PacCUUTaHbl PE30HAHCHBIE YaCTOTBI, XOPOIIIO COIIACYIOIINECS C PE3yIBTaTaMU aKyCTHYECKOTO PE30HAHCHOTO METO-
na. M3 paboTsI ciieyet, 4To pe30HaHCHBIC YaCcTOThI Ae(EKTHBIX 00pa3loB cABHTArOTCS. Tak, Mt 00pasIoB ¢ Ae(PEKTOM THIIA
PACKPBITBIN HEMPOKIIeH Pe30HAHCHbIE YacTOThI CABUTAIOTCSA B CTOPOHY MEHBIIHX 4acToT. [t 0OpasioB ¢ AeeKTamu THIa
TIPIDKATBI HEMPOKJIEH Pe30HAHCHBIE YaCTOTHI CABHTAIOTCS B CTOPOHY OOJIBIINX YacTOT. TakuM 00pa3oM, MOKa3aHo, YTO aK-
THBHUPOBAHHBIH a/Ire3HB SBISAETCS JATYMKOM Je(EKTOB KaK B AKTHBUPOBAHHOM a/IT€3MOHHOM COSJIMHEHHH, TaK U B COCEIHHX.

HAYYHOE OBO3PEHUE Nel
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FREQUENCY IMPEDANCE PHYSICAL AND MATHEMATICAL MODELS
AKUSTOELEKTROMAGNITNOGO METHOD
OF NONDESTRUCTIVE TESTING COMPOSITE MATERIALS

Kuznetsov V.P.

Scientific and technical cooperative «Ecology» (NTC «Ecology»), Kemerovo, Russia
(650000, etc. October, 64) avpk-51@mail.ru

On the basis of the theory of propagation of elastic waves in layered materials sold impedance mathematical modeling
akustoelektromagnitnym NDT method of composite materials. Using this model, the model obtained resonance frequencies of the
composite material. The structure of the composite material laid defects. The first type of defects in the form of a lack of adhesive —
neprokley disclosed. The second type of defect no adhesive - pressed neprokley. The resulting mathematical model to find the resonant
frequency of composite materials having no defects, as well as having defects such as lack of adhesive and clamped in the open state . As
an example, the three-layer model that calculated resonant frequencies are in good agreement with the results of the acoustic resonance
method. Of work that the resonant frequency shift of defective samples. So for samples with defect type disclosed neprokley resonance
frequencies are shifted to lower frequencies. For samples with defects such as pressed neprokley resonance frequencies are shifted to
higher frequencies. We have thus shown that the activated adhesive is a sensor defect in activated adhesive joint and neighboring.

I'MBKAS DHEPTOHE3ABUCHUMAS PESUCTUBHAS TAMSTD
HA OCHOBE OKCHUJIA HUOBUS NB205

Kynnoseposa T.B., Uepemucun A.B., Ilyrposaiinen B.B.

®I'BOY BIIO «IlerposzaBoackuii rocynapcTBeHHbINH yHUBEpcUTeT, [leTpo3aBock, Poccust
(185910, r. ITerpozaBoxck, np. Jleanna, 33), e-mail: tacan@mail.ru

B crarbe mpencTaBieHbl pe3yNTaThl Pa3paboTKH U SKCHEPUMEHTAILHOTO MCCIeIOBAaHMS MpOTOTHIA WeMeHTa ReRAM
(resistive random access memory) Ha OCHOBE YHHUITOJIPHOTO PE3HCTHBHOIO MepeKTioueHust. [ MOKuMe aIeMeHTbI SHEeProHe3aBHCH-
Mot mamsitt ReRAM na ocHoBe okcryta HroOmst Nb2OS5 ObUTH H3TOTOBIIEHBI ¢ MICTIONE30BAHAEM HI3KOTEMITEPATyPHOTO TIporiecca
AHOJTHOTO OKHCJIEHHS, TOMIIIMHA OKCHTHOTO CJI0si KOHTPOIMPOBAIACh HAMPSDKEHNEM aHOIMPOBAHIS U COCTABIISIA MOpsiAKa 75 HaHO-
MeTpoB. B kadecTBe rHOKHX MOMIOKEK B HCCIIEyeMBIX CTPYKTYPaX HCTIONB30BANIaCh MONMMMMIIHAs TUieHKa Kapton. YavmornspHoe
PE3UCTUBHOE NMEPEKITIOUEHHE HAOMIONAIOCH TP MOZIaYe MOCIIEI0BATETbHBIX HMITYJTHCOB HAMPSDKEHHS! MITH TOKA HA BEPXHHE EKTPO-
JIBI cTpyKTyp. HanpsbkeHye nporecca 3anvcH (Tiepexon B Hu3kooMHoe coctosiane) Us = 1-1.5 B, mporniecca ctupanmst (Tlepexoyt B BbI-
cokoomHoe coctosiHue) Uc = 0,2 - 0,5 B B nporiecce nepekmoueH it ConpoTURIIeHHH CTPYKTyp MEHsUIOCh Ha 2 ropsika. [ TapameTpbr
HCCIIETyEMOTO PE3MCTUBHOTO TIepeKTIOueH s He ierpappoBaii riocie 100 000 Mexaryeckux crudanmit. Takum oOpasoM, momy-
YEeHHBIE CTPYKTYPbI MOT'YT OBITh HICTIONE30BAHbI KaK MEMEHTBI TAMSTH [Tl YCTPOICTB THOKOH 2MEKTPOHHKH.

FLEXIBLE NONVOLATILE RESISTIVE MEMORY BASED ON NIOBIUM OXIDES NB205

Kundozerova T.V., Cheremisin A.B., Putrolainen V.V.

Petrozavodsk State University, Petrozavodsk, Russia (185910, Petrozavodsk, Lenina st. 33),
e-mail: tacan@mail.ru

The article presents a results of development and experimental research of ReRAM (resistive random access
memory) elements based on unipolar resistive switching effect. Flexible nonvolatile resistive random access memory
elements based on niobium oxide were fabricated by low temperature process of anodic oxidation, the thicknesses of
oxide films was about 75 nanometers and was controlled by anodizing voltages. Polyimide films Kapton was used as a
flexible substrate for investigated samples. The effect of unipolar resistive switching was achieved by applying pulses
of voltages or current on a top electrodes. Set voltages (switching to low resistance state) Us =1 - 1.5V, reset voltages
(switching to high resistance state) Ures = 0.2 - 0.5 V. Parameters of resistive switching didn’t degrade after 100000
mechanical bends. Thus obtained structures can be used as a memory elements for devices of flexible electronics.

HNCIIOJIb30OBAHUE I[BYXHO!’OFOBOI?I CTPATEI'MM YIIPABJIEHUSA
B BUHAPHOU CJIYYAUHOU CPEJIE

JlazyTuyenko A.H.

1®I'BOY BIIO «HoBropoackuii rocyapcTBEHHBIH YHUBEPCUTET UMEHHU SIpocnaBa Myzaporoy,
Benukuii Hosropon, Poceust, (173003, r. Benukuii Horopon, yi1. bonbsiast Cankr-IlerepOyprekas, 41),
e-mail: aleskey@hotbox.ru

PaccMotpena oporosast crparerst yIpaslieHHs B CITy4YaifHOM cpejie ¢ AByMsl ISHCTBISMIE ¢ OMHAPHBIMU JJoXonamu. B jaHHOM
TIOCTAHOBKE 3a71a41 BEPOSITHOCTH BBIMTPBIIIA Ha ASHCTBHSIX B TIPOLIECCE YIPABIEHHS (PUKCHPOBAHBI, HO HEM3BECTHBI JIHITY, OCYIIIECT-
BIBTOLIEMY yrpasiieHue. Llesb yrpasieHys 3a1aHa B MUHUMAKCHOM IIOCTAHOBKE Y COCTOUT B MUHUMU3ALIAK MATEMATHUECKOIO OXKH-
JIAHNST MAKCUMAJIBHBIX MOTEPh TTOJHOTO JI0X0/Ia U MOHMDKEHNN CYMMApHBIX MOTEPh Ha HEKOTOPOM MHO)KECTBE MApaMETPOB CPEIBL.
C HOMOIITBIO HAIMCAHHOH KOMITHIOTEPHOH TPOrpaMMBbI OBUIO IIPOBEICHO MOZISITMPOBAHYIE 3aJaHHON CITy9aifHOI cpefibl M HaliIeHO
3HaUEeHHNE MUHVMAKCA, A TAKKe TTapaMeTPhI CPEIBL, TIPH KOTOPBIX OH ObLT HaiieH. Tatoke cpesia Obla HCCIIEIoBaHa Ha CyMMapHBIe
TOTEPH MOJIHOTO JIOXOZ1A B IPEIION0KEHHIH, YTO 3HAUEHIS MHOMKECTBA [1apaMETPOB CPEIb PACIIPEICNICHbI PABHOMEPHO, a IOPOrOBOE
3HaueHue rxcupopaHo. [Tocse 3Toro cymmapHsie noTepy ObLTH BBIMUCIIEHBI TS IBYX TIOPOTOB, ONTHMAIBHbIE 3HAYEHHST KOTOPBIX
OBLTH ONpE/IEIeHb TIOCIIE TIOTHOTO UCCIIeIOBAHMST BCEX X IOy CTUMBIX 3HadeHHi. Kak oka3anock, BBeIEHHE TOMOHUTEIFHOTO IT0-
pora MO3BOMTIIIO Ha PAHHHUX 3Tarax 0TOPachIBATH HE CaMblii OMTUMAIIBHBII BApHAHT PaHBIIIE, YTO CYIIECTBEHHO YITy4IlIaeT UTOTOBBIH
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