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KOTOpasi 00BbEANHAET BO3MOJKHOCTH OTKPBITOTO IPOrPAMMHOT0 00ECIICUSHHsI, YTO JIaeT BOZMOXKHOCTD €€ MPAKTHYECKOro
HCHOJIb30BAHUSL B COCTABE PA3IMYHbIX MPUKIAJHBIX CHCTEM. BUOMHMOTEKa SBISICTCS JIETKO PACHIMPSIEMOI U COICPIKHUT
B ce0Oe (hyHKIMH JUTs peIleHus 3a/1a4 JIMHEIHOM anreOphl, a Takke QHIBTpalny, 00padOTKY 1 aHAIM3a H300pasKeHHH.

INTEGRATED SOFTWARE LIBRARY
FOR MEDICAL AND INDUSTRIAL IMAGES PROCESSING

Stepanov D.N., Tishchenko L.P.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences, Multiprocessor System Research
Center (152021, Yaroslavl region, Pereslavl area, Peter I st., 4a), e-mail: mitek1989@mail.ru

The article is devoted to development and implementation of software library, which is part of the computer
appliance of high-performance image processing for medical and industrial purposes. The library allows to work with
the images of different formats and is cross-platform. This attribute is absent in many existing systems and complexes
of similar purpose. The library has the implementations of various algorithms on graphics processing units (GPU) were
implemented in the software library, algorithms are carried out with the use of software and hardware architecture
CUDA. Some of the functions of the library are described in detail, library combines the capabilities of different free
software, it enables its practical use in various application systems. The library is easily expandable and contains
functions for solving linear algebra problems, as well as filtering, image processing and analysis.
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I[IpezncraBneHsl 1Be MaTeMaTHYEeCKHE MOJIENM PaJabHOTO aKTHBHOTO MAarHUTHOTO TIOAIIMITHUKA — ITOJHASI U YIIPO-
1ieHHast. [TofHas MaremMarnyeckasi MOJIelb aKTHBHOTO MarHUTHOTO TTOJIIINITHAKA TIpeIHa3Ha4eHa [Tl HCCIICI0BAHMUS HElH-
HEITHBIX CBOMCTB 2JIEKTPOMArHUTA ¥ BIMSTHUSI 9TUX HEJMHEWHOCTEH Ha AMHAMHKY POTOpa. YIPOIEHHas MaTeMaTudecKast
MOJIEINTh aKTHBHOTO MarHUTHOTO MOJIIIMITHHAKA TIPUMEHAMA [T Tieneit moaempoBanmst B Matlab/Simulink. [TpemnoxeHHbII
QIITOPUTM TIOCTPOCHHMS TTOTHOW MaTeMaTHYeCKON MOJISNM Peajn30BaH B BHJE aBTOHOMHOIO MPOrPAMMHOTO TTPUIIOXKEHHS.
TTpunoxeHne oOeciednBaeT pacyeT U BU3yaIH3allii0 OCHOBHBIX AJIEKTPOMArHUTHBIX XapaKTePHCTHK aKTHBHOTO MAarHUTHO-
TO MOJUIMITHUKA. [loJTydeHHbIe ¢ TIOMOIIBIO TAHHOTO TPUJIOXKEHHUSI PACUeTHAsI 3aBUCUMOCTh MHIYKTHBHOCTH OT TEKYILEro
TIOJIOKEHHUSI POTOPA U 3aBHCHMOCTb JICKTPOMArHUTHBIX CHII OT TOKa B OOMOTKAX SIEKTPOMArHUTa M TEKYILErO TTOIOKEHHS
poTopa B TaJbHEHIIIeM UCIIOIB3YIOTCS IIPH CHHTE3€ CHCTEMBI YIIPABJICHHUS JJIEKTPOMArHUTHBIM MOJIBECOM POTOpA.
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Two mathematical models of radial active magnetic bearing - complete and simplified - are presented. Complete
mathematical model of the active magnetic bearing is designed to research the nonlinear properties of the electromagnet and
the influence of these nonlinearities on the dynamics of the rotor. A simplified mathematical model of the active magnetic
bearing is applicable for the purposes of simulation in Matlab/Simulink. The proposed algorithm for constructing a complete
mathematical model is implemented as a stand-alone software application. The application provides the calculation and
visualization of the major electromagnetic characteristics of the active magnetic bearing. The numerical relationships
obtained with this application are described: the relationship between the inductance and the current position of the rotor, the
relationship between the electromagnetic force, the current in the coils of the electromagnet and the current position of the
rotor. These numerical values are subsequently used in the synthesis of electromagnetic suspension control system.
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HpOBeﬂeH AaHaJIu3 BJIUAHUS IMIPOLECCa TOPMOKECHHA KO3JIOBOI'O KpaHa Ha HaHp}DKéHHOC COCTOSAHHEC €0 METAJJI0-

KOHCTPYKLHMH. PaccMOoTpeH nporecc TOpMoXKeHUsI KpaHa IIpU KOHTaKTe pedopa Kosec ¢ pesnbeoM. OnpeneneHbl OCHOB-
HBIE YCIIOBUSI BOSHHKHOBCHHSI KOHTAKTa M CHJIBL, JCHCTBYIOIINE Ha XOIOBYIO YacTh KpaHa. [IpecTaBneHsl pacyeTHbIE
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CXEeMbl Harpy30K IpH JIMHEHHOM U THaroHaJbHOM PacOIOKEHUHU NPUBOJIOB. [l onpeneneHus U3MEHEHUs Harpy3oK
B 3aBHCHMOCTH OT HEPAaBHOMEPHOCTH TOPMO3HBIX MOMEHTOB IIPOBEACHO MOAETHPOBAHNE IIPOLIECCAa TOPMOKEHHUS KO3-
noBoro kpana KK-12,5-32. Haubosee HanpsHKEHHBIME Y3J1aMH METAJNIOKOHCTPYKIMHU SIBIISTIOTCSI MECTa 3aKpETICHHS
OTIOp C KpaHOBOH Oanxoi. HepaBHOMEPHOCTh TOPMO3HBIX MOMEHTOB, IIPH KOTOPBIX HANPSDKCHUSI B METANIOKOHCTPYK-
LIUM HE PEBBILIAIOT JOIMYCTUMBIX 3HAUCHUH, JUI KPAaHOB C JIMHEHHBIM paclojiokKeHHEM NIPUBOJOB cocTasisieT 39,8%,
¢ auaroHanbHbeIM — 37,1%.
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For analysis of the influence of the braking gantry crane process with skewness on metalconstruction is presented
in the process of braking crane in contact of wheelflanges with rail. The main conditions of the influencing on the chassis
crane are determined. Calculating schemes of loading in linear and horizontal drive are presented. For determination of
the changing loading, depending on braking moments, modeling process of the gantry crane KK-12,5-32 was fulfilled.
The most powerful knots of the metalconstructions are the places of the mountings of support with girdercrane.
Unstability of braking moments in which the power in metalconstruction doesn’t go beyond admitted limits for linear
drive is 39,8%, for horizontal is — 37,1%.
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B paborte mpemmararorcsi MOAENN OIEHKH HaJEKHOCTH MOIYIBHBIX CTPYKTYp N-BapHaHTHBIX IPOTPAMMHBIX CH-
CTeM JOCTYyNa K IIMPOKONOJIOCHBIM MYIbTUMeAuiHbIM yeiayraM. IIpemnaraercs xonuenuuss COTS-conpoBoxaeHus
N-BapnanTHOro mporpammupoBanus. OHa 00eCIeunBaeT JOCTYMHOCTh MaTeMaTHUECKUX MOJAENell I OLEHKH Ha-
JI©KHOCTH BEpPCUil MOJyJeH, 4TO MO3BOJISET MMETh MH(OPMAIMIO OTHOCHTEIBbHO Kak HaaexHocTu 10, Tak u ero
cronmocTd. PaccMarpuBaroTcs deTsipe THIIA 0a30BBIX MOAENEH ONTHMM3AINHU HAAEKHOCTH MPOTPAMMHBIX CHCTEM
(Bxuttouast N-BapHaHTHBIE CTPYKTYPBI) ITPU YCIOBUU OTPAHUYEHHOCTH HCIIOIBb30BAaHHsI CTOMMOCTHBIX pecypcoB. O600-
[IafoIIeld MOJICNBIO SABISETCS MOAeTb B-2, (hopmupyromas onTuManbHBI cOCTaB MOAyIeli MHOTO(YHKIIMOHATBHOMN
(K-¢ynxumit) N-BapraHTHO# pOrpaMMHOM CHCTEMBI C BBEIEHHEM N30BITOYHOCTH. [1o mpuyuuHe Hanu4us orpaHude-
HUI 1 TaKk KaK MBI ©MeeM Jieno ¢ GyHKuusiMu cuctemsl 110, H1 oIuH U3 METOM0B, IPEATOKEHHBIX paHee, HE MOXET
OBITh HAPSIMYIO» MCIOJIB30BaH ISl pelieHus 3a1adu B-2. BenencTBrue HelMHEWHOCTH 11e1eBOM (yHKIMH B paboTte
TIPEIOKEH METO/ IMHeApH3aIliH U MPE/ICTaBICHB! YHCICHHBIC TIPUMEPHI PEIISHNUs 3aJa49l ONTHMH3AIMU COCTaBa Bep-
cuif MOy IbHBIX N-BapHaHTHBIX IPOrPAMMHBIX CTPYKTYD.
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The paper suggests estimation model of modular structures reliability of the N-variant software system access
to broadband multimedia services. The COTS-support concept of N-variant programming is offered. It ensures the
availability of mathematical models to assess the reliability of the modules versions, that allows to get information
about software reliability and cost. Let’s consider four basic types of models of software systems optimization
reliability (including N-variant structures), with the limited cost resources usage. A V-2 model is a general one, which
forms the optimum module structure of multifunctional (K-functions) N-variant software system with the redundancy
introduction. Due to the limitation presence and, as we deal with the functions of the system, none of the methods
proposed earlier, cannot be directly used for the tasks B-2 solving. In consequence of the target function nonlinearity the
paper proposes the linearization method and numerical examples of the optimization problem of versions of modular
N-variant software structures solving.
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